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LETTER 
FROM 

THE SECRETARY OF THE TREASURY, 
TRANSMITTING 

The annual report of tke fiuperintendent of the U. S. Coast a-nd Geodetic Survey. 

DECEMBER 13, 1887.-Laid on the table and ordered to be printed. 

TREASURY DEPARTMENT, December 12, 1887. 

Sm: In compliance with the requirementR of section 4690, Revised Statutes, I have the honor 
to transmit her('with, for the information of Uongress, a report addressed to this Department by 
F. M. Thorn, Superintendent of the Coast aml Geodetic Sur>ey, showing the progress made in 
that work during the fiscal year ended June 30, 1887, and accompanied by charts illustrating the 
general advance in the operations of the Survey up to that date. 

Respectfully, yours, 

The SPEAKER OF THE HOUSE OF REPRESENTATIVES. 

C. S. F AI RO HILD, 
Secretary. 
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.ABSTRACT OF CONTENTS OF REPORT. 

Report of progress of the work of the Coast and Geodetic Survoy for the fiscal year ended .Tune 30, 1887, submitted, p.1. 

PART 1.-JUauml of work prosecuted, p. 2. General statement of progress in field work on the Atlantic coast, pp. 
2-4; on the Pacifi" coast, p. 4; in the int<irior Sta.tea, p. 4. Special operations, p. 4. Office work and discoveries 
and developments, pp. 4, 5. Special scientific work : Heights from spirit leveling of precision between Mo­
bile, Ala., and Carollton (New Orleans), La., pp. 5, 6; On the movements of the sands at the entrance to Vineyard 
Sound, p. 6; Fluctuations in the level of Lake Champlain and average height of its 81lrface above the sea, pp. 6, 7; 
Abstract of the results of the astronomical and magnetic observatjons made by the International Polar Expedition 
to Lady Franklin Bay in 1881..,?84, etc., p. 7. Gulf St.ream explorations: Observations of currents, 1887, pp.~", 8. 
The under·run of the Hudson River, its relation to New York Bar, and the courses of the Hudson tides through 
New York Harbor, p. 8. Descriptive reports to accompany original topographical and hydrographic sheets, pp. 
8, 9. General index to the progress sketches and illustrations, mape, and charts, published in the annual reports 
of the U.S. Coast Survey and the U. S. Coast and Geodetic Survey from 1884 to 1885, inclusive, p. 9. Explana­
tion of estimates and estimates in detail, pp. 10-18. 

PART II, pp. 19-92.-Field afll office work, abstracts of reports of progre'lB in­

Preliminary remarks, pp. 19, 20. 

SECTION !.-Maine, New Hampshire, Vermont, Mat!Sachnsetts, and Rhode Island, including coast and sea-ports, bays 
and rivers, pp. 20-29. Topographical survey in the vicinity of Machias, and triangulation of Cobacook Bay, 
Maine, p. 20. Hydrographic survey of Saint Croix River begun, and hydrographic examinations made in the 
Penobscot River, Maine, pp. 20,21. Topographical survey of the coo.st of Maine, from Moose Cove to Quoddy 
Head, p. 21. Topographical survey of the south branch of Cobscook Bay, Maine, p. 21. Hydrl:'graphfo survey 
of the coast of Maine from Machias Bay entrance to Quoddy Head, and hydrographic examinations on the coaate 
of Maine 1md M888aChusetts, pp. 21, 22. Series of tidal observations with automatic tide-gauge continued at 
Pulpit Cove, North Haven Island, Penobscot Bay, Maine, p. 23. Co-operation with the commission for the topo­
graphical survey of the State of Massachusetts, p. 23. Preliminary determination of the boundary liues iu tide­
water of cities and towns in Massachusettfl bordering on the sea, pp. 23, 24. Triangulation in aid of the · 
topographical ~urvey of the Stat<J of Massachusetts, pp. 24, 25. Resurvey of the shore-line of Cape Cod Peninsula 
between Nausett and Monomoy, pp. 25, 2G. Physical hydrography: Movements of the sands at the entrance to 
Vineyard Sound, p. 26. Special hydrography on the coaat of Massachusetts from Powder Hole, Monomoy, to a 
point northward of Chatham River, pp. 26, 'ri. Hydrographic examinations for the Coast Pilot on the coasts of 
Massachusetts, Rhode Island, and New York, p. '.l7. Completion of a topographical survey of a new Op<llling in 
Cotamy Beach, forming an inlet into Edirart.own Harbor, Martha's Vineyard, p. '%1. Hydrographic examinations 
in Edgartown Harbor and approaches, pp. 27, 28. Completion of the \opographical s11rvey of Block Island, 
Rhode Island, pp. :ta, 29. 

SECTION II.-Connecticut, New York, New Jersey, Pennsylvania, and Delaware, including coast, bays, and rivers, pp. 
29-46. Triangulation at tho eastern end of Long Island Sound, p. 29. Topographical resurvey of the north shore 
of Long !eland Sound between Stonington and Peqnonnock, Conn., pp. 29, 30. Hydrographie examinations and 
observations of currents in Long Island Sound, p. 30. Hydrographic resurvey of Long Island Sound from Fa.nlkner'a 
Island to Execution Rooks, pp. 30, 31. Topographical resurvey on or near the nodh shore of Long Island Sound, 

· to complete resnrveys previously ma.de, p. 31. Detailed topographical resurvey of the north shore of Long Island 
Sound, from Ea.st Bridgeport, Conn., to the eastward, p. 32. Topographical resurvey of the shore-line of New 
York Bay, Newark Bay, Kill van Kull, and Arthur Kill; topographic resurvey from Woodmont to the e88tward, p. 
:w. Hydrographic examinations for the Atlantic C088t Pilot in Long Island Sound and on the coast to the east­
ward, p. 33. Resurvey of the shoro-linee of Hempstead Harbor, Long Island, and of the south shores of Long 
Ialand Sound from Setauket Harbor to Eaton Neck, p. 33. Completion of the shore-line and interior topograph-
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SRCTION IT-Continued. 
ical resurvey of the north coast of Long Island Sound from Norwalk River to Rye Neck, pp. 33, 34. Resun'<'~· of 
Long Islan<l Sound: Continuatiou of iushore hydrograpby betweeu Sheffield Island Light and Execution Rocks; 
hydrographic survey of Hempstead Harbor, p. :~4. Resurvey of Long Island Sound: Inshore bydrographic sur­
veys on the north coast of Long Island, pp. 34, :~5. Tidal exawinations and comparisons in the Hudson, Harlem, 
and East Rivers, and in Flushing, Little Neck. and Newark Bays, pp. 35, 36. Physical bydrography: The circula­
tion of the sea through New York Harbor; conclusions, recommendations, and suggestions derived from studies of 
the resurvey of the harbor, pp. 36, 37. Continuation of surveys for the development of the phyHical hydrog­
raphy of New York Bay and Harbor, pp. :37, 38. Physical hydrograpby of New York Bay and Harbor; zeros of 
ti1le-gauges in the East River connected by geodesic levelin~, pp. 38--40. Topographical resurvey of shore-lines 
of New York Bay and Harbor and vicinity continued, p. 4'0. Determination by triangulation of additional sta­
tions in Newal'k Bay and vicinity, p. 40. Continuation of the resurvey of New York Harbor and approaches by 
a shore-line survey of the south coast of Staten Island from New Creek to Totten ville, and of the New Jersey shore 
from Perth Amboy by way of South Amboy tfj Keyport, p. 41. Continuation of the bydrographic resurvey of 
New York Bay and Harbor, pp. 41, 42. Hydrographic examination of the Swash Channel, New York Bay, p. 42. 
Sel'ieH of tidal observations with automatic tide-gauge at Sandy Hook, New Je1·sey, p. 42. Geodetic operations.: 
Coutiu nation of the triangulation in eastern Pennsylvania towards the northern houndary of the State, pp. 4t, 43. 
Physical bydrography: ObserYations of currents in Delaware River and Bay, p. 43. Physical hydrogrnphy: Ob­
servations of the formation and movement of ice in Delaware River and Bay during the wintP-r of 18o6-'87, p. 44. 
Geodetic operations: Extension of the triangulation and reconnaissanee in southsrn New Jersey towards Dela­
ware River a.nd Bay, pp. 44, 45. Connection of old with new triangulation in the vicinity of Absecon Light, coast 
of New ,Jersey, p. 45. Completion of tl.te topographic resurvey of the coast of New Jersey, p. 45. Deep-sea sound­
ing" to develop the 100-fathom curve between Cape Henlopen and Cape Henry, and offshore hydrography, north of 
Cape May and south of Cape Henlopen, pp. 45, 46. 

SECTION JII.-Maryland, District of Columbia, Virginia, and West Virginia, including bays, sea-ports, and rivers, pp. 
46-49. The port-warden lines of the city of Baltimore traced out on the ground and connected witill the triangu­
lation of Baltimore Harbor, pp. 46, 47. Soundings in Baltimore Harbor, and measurements along the harbor 
front, J>. 47. .Annual determination of the magnetic declination, dip, and intensity at the station on Capitol Hill, 
Washington: Necessity for the selection of a new station rq1orted, p. 47. Continuation of the detailed topo­
graphical survey of the Distnct of Columbia, pp. 47, 48. Magnetic observations: Establishment of a meridian 
line and marking of a station at Charlottesville, Va., p. 48. Magnetic observations at stations in Virginia, p. 48. 
Recounaissance and triangulation in the vicinity of Cape Charles, Virginia, pp. 48, 49. Re-establishment of that 
part of the houn<lary hue between the States of Virginia and North Carolina, extending from the Atlantic coast 
westward to the Nottoway River, p. 49. 

SECTION IV.-Nortb Carolina, including coast, sounds, sea-11orts, and rivers, pp. 50-52. Re-establishment of that part 
of the bonndary line between the States of North Carolina and Virginia which extends from the Atlantic Ocean 
to the Not.toway River, p. 50. Special hydrography : Surveys and examinations undertaken in connection with 
the investigation of oyster beds for the State of North Carolina, pp. 50, 51. Magnetic observations at stations in 
North Carolina, 11. 51. Connection of old with new triangulation near the wou~h of Cape Fear River, North 
Carolina, topographical resurvey of New Inlet, and soundings in Masonboro Inlet, North Carolina, pp. 51, 52. 
Observations of cnrrents off Cape Hatteras: Hy<lrographic aurvey off New Inlet, North Carolina, p. 52. 

81£CTION' V.-South Carolina and Georgia, including coast, sea-water channels, sounds, harbors, and rivers, pp. 5:!-1'>4. 
Special h) ,rrographic examination in Charleston Barbor, pp. 52, 53. Magnetic observations at stations in Georgia, 
pp. 53, 54. Hydrographic survey off the bar of St. Simon's Sound, Geor~ia., p. 54. 

SECTION Vl.-Peninsula of Florida, from St. Mary's River, on the east coast, to and including Anclot-0 Keys, on the 
west coast, with the coast approaches, reefs, keys, sea-porra, and rivers, pp. 54-57. Magnetic observations at 
stations in Florida, p. 54. Pltysical hydrography : Gulf Stream explorations; observations of currents, 1887, pp. 
54-ii6. Completion of the triaugulatio., on the west coa.at of Florida from Pavilion Key to Cape Sable, p. f>6. 
Hydrographic survey on the west coast of Florida from Cape Romano to the eouthwa.rd, pp. 56, 57. 

SECTION VII.-Peniusnla of Florida, west coast, from Anclote Keys to Perdido Bay, including coast approaches, bays, 
and rivers, pp. 57-59. Magnetic observations at stationR in :Florida, p. &7. Inshore and o!l'shore hydrography 
of the west OOMt of Florida from Cedar Keys to tbe Chassahowitska River, pp. &8, 59. 

SECTION VIII.-Alaba.ma, Missi11eippi, Louisiana, and Arkansas, including Gulf coasts, ports, and rivers, pp. 59-61. 
Occupation of stations of the triangulation in Alabama for extending the measurement of the oblique arc of th_e 
meridian from Atlanta towards Mobile, p. 59. Lines of geodesic IPveling carried from Citronelle, Ala., to Qnit­
tnan, Miss., pp. 59, 60. Triaugnlation and topography u11011 Hu· co1tst of Louisiana between Grande Isle and 
Raccoon Point, pp. 60,61. llydrographic surveys on the coast of Louisiana, p. 61. 
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SECTIONX.-Ca.Ufornia, including its coasts, bays, harbors, and rivers, pp. 61-67.Tri angulation begun for the examina­
tion of changes along the shore of Sau Diegu Bay ancl vicinity, p. 61. Continuation of the triangulation and topog­
raphy of the south coast of California, pp. 61, 62. Series of magnetic observations with self-registering ma.gnetie 
apparatus continued at Los Angeles, Cal., p. 62. Topographical surveys on the coast of California in the vicinity 
of San Simeon Bay, p. 63. General charge of Pacific coast work, p. 63. Resurvey of Suisun Bay; Coast Pilot 
work, pp. 63, 64. Hyclrographic examinations, p. 64. Topographical resurvey of Suisun Bay, p. 64. Noonday 
Rock, special hydrographic duty, p. 6'l. Examination at Lompoc La.nding, p. 64. Continuation of the resurveys 
and examinations of the shore-line of San Francisco Bay for the determination of changes, pp.64,65. Resurvey 
of Sau Pablo Bay, California, pp. 05, 66. Hydrographic resurveys in Suisun and San Pablo Bays, Karquiues 
Straits, and vicinity, p. 66. Series of tidal observations wit-h antoma.tic tide·ga.uge continued at Saucelito, Be.y of 
San Francisco, California, p. 66. Occupations of stations in San Francisco for longitude determinations: Deter­
mination of longitude at, Salt Lake City and at Portland, Oregon; magnetic observations at Portland, pp. 66, 67. 

SECTION XL-Oregon a nil Washington Territory, including coast, interior bays and sounds, ports, and rivers, pp. 67-
75. Hydrographic survey of the Umpqnah River, Oregon, and its approaches, completed. Topographic survey 
of the coast of Oregon continued from Umpquah River southward, pp. 67, 68. Topographical reconnaiSBance of 
the coast of Ort-gou between the Umpquah and Yaquina Rivers, p. 68. Topographical reconnaissance of the coW'!t 
of Oregon het"·een the Yaqnina River and Tillamook Bay, p. 69. Hydrographic surveys in Tillamook Bay, off 
the coast of Oregon in that vicinity, and in Shoal water Bay, Washington Territory, pp. 69, 70. Continuation of 
the survey of the Columbia RiYer; astronomical and magnetic observations at stations on the left bank of the 
Columbia; hydrography ofthc river from Columbia City to the head of Bachelor's Island, pp. 70, 71. Determina­
tion of longitude and the magnetic elements at Portland, Oreg., p. 71. Beach measurement and topographical 
survey between Shoal water Bay and Gray's Harbor, coa.st of Washington Territory. Special triangulation and 
topography at Tacoma and Seattle, Puget Sound, 'Vashiugton Territory, pp. 71, 72. Reconnaissance of the coast 
of Washington Territory from Gray's Harbor to Capo Flattery, pp. 72, 73. Hy!lrographic surveys in Admiralty 
Inlet, Port Town•hend Bay, Pl>ssession Sound, aud Port Susan, p. 73. Triangulation and topography of Port 
Susan, Stillaguamish River, and Saratoga Passage, Washington Territory, p. 74. Triangulation and topography 
of Rosario Strait and vicinity; triangulation and topography begun in Samisb and Bellingham Bays, Washing­
ton Territory, p. 1::;. 

SECTION XIl.-Alaska, inclmliug the coast and the Aleutian Islands, pp. 75-7t;. Continuation of the survey of the 
coast., bays, straits, and harbors of southeastern Alaska, pp. 75--78. Continuation of the series of tidal records 
obtained from the automatic tide.gauge at St. Panl, Kadiak Island, Alaska, p. 78. 

SECTION XIII.-Kentncky and Tennessee, pp. 78-79. Transcontinental triangulation near the thirty-ninth parallel ex­
tended to the westward in Kentucky and Ohio, p. 78. Reconnaissance nE>ar the thirty.ninth parallel for the 
extension Wl"stward of the transcontinental triangulation near that parallel in Kentucky and Ohio, and for its 
connection with the t.riangulation advancing to the eastward in Indiana, p. 78. Geodetic operations: Recon­
naissance for the connection of the triangulation of the State of Tennessee with the primary triangulation of the 
Coast and Geodetic Snrvey in northern Georgia, 1111. 78, 79. 

SECTION XIV.-Obio, Indiana, Illinois, Michigan, and Wisconsin, pp. 79-84. Transcontinental triangulation near the 
thirty-ninth parallel extended to the westward in Ohio and Kentucky: Reconnaissance for site of a base line in 
Ohio, pp. 79, 80. Reconnaissance near the thirty-ninth parallel for connecting the transcontinental t1iaogulation 
in Ohio and Kentncky with that in Indiana, pp. E!O, 81. Occupation of sta.tions in Indiana for extending to the 
east.ward the transcontinental triangulation near the thirty-ninth parallel, pp. 81, 82. Geodetic operations: Ex­
tension of reconnaiss.tnce for additional stations of the triangulation of the State of Indiana, pp. 82, 83. Continua­
tion of geodetic operatiom! in th11 State of Wisconsiu, pp. 83, 84. 

SECTION XV.-MiBBOuri, Kansas, Iowa, Nebraska, Minnesota, and Dakota, pp. 84-85. Reconnaissance for the extension 
to the westward of the primary triangulation ni•ar the thirty-ninth parallel in Kansas, p. 84. Magnetic observa­
tions at St. Louis, Mo., p. 84. Geodetic operations preliminary to a triangulation of the State of Minnesota, p. 85. 

SJCCTION XVI.-NeYada, Utah, Colorado, Arizona, and New Mexico, pp. 81\-86. Determination of the longitudes of 
stations in Colorado and Utah : Observations for latitudes and the magnetic elements, p. 85. Extension to the 
eastward of the transcontinental triangulation from stations in central Utah, pp. l:lU, 86. 

8PECIAJ, OPERATION!!, pp. 86-88.-Immediate supervision of the State surveys, p. 86. Verification and adjustment at 
the United St.ates Mint, Philadelphia, of certain weights intended for use as standards in the San Francisco Mint. 
Recompari~n of the Star Troy Pound of the Office of Construction of Standards of Weight and Measure with the 
Standa~d Troy Pound of the Philadelphia Mint, p. 87. Determination of latitude and gravity at stations on the 
Hawaiian Islands for the Hawaiian Government, p. 88. 

Co.AST .AND GEODETIC SURVEY 0FFICE.-A88istant in charge and chiefs of division; clerical force; sub-offices at 
Philadelphia. and San l<'rancisco; concluding statement.by the Superintendent, pp. 88-92. 

P..urr Ill.-Appendices to the report, Noa. 1to16, pp. 93-512. 
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uahle n:Asistance rendere.d by, p. 78. 

A LASKA. Continuation of explora.ti-ons in watt)fS of, estimated 
for, p.12; estahliBhmentofMtromomical a.net magnetic stations in, 
esti111at.ed for, p. 12; includin:g: the coast and tbe Aleutian Islands 
forming, Section XII, p. 75; progress of work in, shown on special 
map, p.1. 

ALASKA (Sontheastern). Continuation of the survey of the ooaat, 
bays, and harbors of, pp. 75-77. 

ALASKA. Tidal otations at St. Paul, Kadiak Island, In, p. 78. 
ALBEMARLE COUNTY, VIRGINIA. Stones for meridian line, 

furnished by, p.48. 
ALBEMARLE SOUND. Reference to, in connection With special 

byrlrogrsphy for StA!.A ofNortl1 Carolina, p. 50. 
ALEUTf AN ISLANDS. Forming with Alaska, Section Xll, p. 75; 

Aeries of tid&.l observations at a. station on, iuelnded in eatimatea, 
p. 13. 

ALEXANDER, W, D., SUPERINTENDENT HAW AllAN G-O'V· 
ElC'OIEN'I' :SURVEY. Arrllllgements for •1•ecial survey mado 
with, }l- 87. 

AT,EXANDRIA-TANNER. Line of triangulation, Ohio and Ken· 
tucky, p. 81. 

ALLEN, MR. Gnited States Assistant Engine<>r, Charleston Har· 
bur, p. 53. 

ALLMOND, S. P. Obsenation•nf moveruent of ice, etc., at D&l.a­
wa.ro Drea.kwater, p. 44. 

ALLOWANCE FOR SUBSISTENCE TO CIVILIAN OR OTHER 
OFFICERS WHILE OY OFJ>'ICE DUTY, ANJl TO OF'FICERS 
OF THE NAVY WHILE .ATTACHED TO THE SURVEY. 
Proviso against, p. 16. 

ALL PRINTING, LITHOGRAPHING, ETC, DONE BY THE 
PUBLIC PRINTER FOR COAST AND GEODETIC SURVEY. 
Estimated for, p. 17. 

ALPINE. Station of triangulation in .Alaba.ma, p. 59. 
ALTA MAHA HOTEL, JESUP, GA. Ma.gnetic Rtation near, p. 54. 
AMERICAN DELEGATE TO THE INTERNATIONAL GEO. 

DETIG ASSOCIATION CONFERENCE. Reference t.o, and ea­
timate for expenses of, p. 14. 

AMERICAN MEMBER OF INTERNATIONAL COMMITTEE 
ON WEIGHTS .A.ND MEASURES. Expen...,. of att.endano" a.t 
gpnera.J conference, estimated for, p.18. 

AMERICAN POLE OF DIP. Reference to importance of new de­
termination of, p. 7. 

AN.A.HEIM, CAL. Refel'eJlce to, p. 85. 
ANCLOTE KEYS. West coast of .Florida., included in Section VI, 

p.54 
ANCLOTEX:EYSAND PERDIDOBAY. Coast between, included 

in Section vrr, p. 57, 

ix 
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ANNUAL CONTRIBUTION BY THE UNITED STATES TO 
THE EXPENSES OF THE IN'l'ERN A TJON AL GEODETIC 
ASSOCIATION. Estimate for, Jll>. 13, 14. 

ANNUAL DETER\llNATlONOF THEMAG.\E'.l'IC DEC LIN A· 
TION, DIP, AND INTENSITY AT THE STATION ON CAPI. 
TOL BILL, WASHING TON, D. C. Need of selPctiog a new 
•tattoo, p. 47. 

ANNUAL REPORT OF THE SUPERINTENDENT. Estimate 
for cost of publishing, p.17. 

A.NNU AL REPORT OF THE .ASSIST.ANT IN CHARGE OF OF. 
FfCE A.ND TOPOGRAPHY. Appendix No. 4, reforeocel! to, pp. 
~~m o 

ANNUAL REPORT OF THE HYDROGRA.PHIC INSPECTOR 
(Appendix No. 5). R.,ferences to, pp. l, 19. 

ANNUAL REPORT OF THE OFFifJE OF CONSTRUCTION OF 
STANDARD WEIGHTS AND MEAS'C'RES. Reference to, pp. 
90, ll5. 

ANNUAL REPORTS A.ND A.PPENDlCES. Editini: for publica­
tion of, cont mt'led in charge of Assi•tant Edward Goodfellow, I'· 91. 

.A.NNU AL REPORTS. Distribution of, p. 5. 
A.NNU .AL REPORTS OF THE CHIEFS OF DIVISION IN THE 

OFFICE. S<-e App•nrlix No. 4; referenoes to, pp 88,91. 
APPENI>ICES FORMING PART III OF THIS REPORT. Nos. 

1 tc 16, inclusi'\"e; titles and pageR ~f pre~edin~ this index, p. vnr. 
APPENDICES. References to, No. I, p. I; No. 2, pp.1, 19; No. 3,p. 

l; No.4,pp.1.4,19: No.5,pp. l,19; No.6,pp.6,26; No.7,pp.6,7; 
No.8,pp.7,8; No.9,pp.5,6; No.10,p.7; No.l!,pp.8,9; No.12,p. 
9; No.15,p.8. 

APPENDICES TO ANNUAL REPORTS.· Gratnitons<listribution 
of, p.131l. 

APPENDICES TO PREVIO'C'S ANNUAL REPORTS. Refer­
ence• to, No. 15, 1879, p. 5: No. 11, 1880, p. 5; No. l!, 1881, p. 50; No. 
8, 1886, p. 26; No. 9, 1886, p. 27. 

.APPENDIX Ff. Book of Estimates, 1887-'88, reference to, p. 11. 

.APPENDIX Grc. llook of Estimates, 1887-'08, reference to, p.10. 
APPLEGET, W.W. Ship's writer, p. 55. 
APPRAISER OF CUSTOMS FOR JAPAN. Information fur­

ni•n•d to, p. 91. 
APPROPRIATIONS FOR .ADDITIONAL DRAUGHTSMEN, 

CUMl'UTERS, AND ENGRAVERS. Need of, otated. P· 11. 
APPROPR!A TIONS FOR FISCAL YEAR 1688-'89, Explanation 

of estimates for, pp. 10, 11. 
APP}(OPRJA TIONS FOR OFFICE OF CONSTRUCTION OF 

ST J. ND.ARD WEIGHTS A.ND MEASURES. E•timak for, pp. 
nm · 

APPROPRIATIONS FOR PRINTING FOR COAST AND GEO­
DETIC SURVEY, p.17; estimates for, to be made &eparately and 
in detail, l" 1 l. 

AP PRO PR IA. TIO NS IN SUNDRY CIYIL EXPENSES ACT, 
J887-'88, analysis of, p. I. 

APPROPRIATIONS TO FULL AMOUNT OF APPROVED ES­
TIMATES URGED, p. l. 

ARAGO (•teamer). Lieut.,nant Catl"r relieYed in cha.ri.:e of, by En­
•lgn RMTR, pp. 34. 35. 

.ARAGO (steamer>. u ... of and reference• to, pp. 30, 114. 
ARCHIVES AND LIBRARY. References to, as continu•d in 

charge of A. Martin, pp. 00, 115; annual report of, pp. l:J.'J...136. 
ARCHIVES OF SURVEY. Tracing of map of Virginia and North 

Carolina boundary-line deposited in. p. 49. 
AREA OF RECONNAISSANCE IN SQUARE STATUTE .MILES. 

Statietics of, p. 103. 
AREA OF TOPOGRAPHY IN SQUARE STATUTE .MILES. 

Statistics of, p. 10'.d. 
AREA O:F TRIANGULATION IN SQUARE STATUTE MILES. 

Statistics of, p. !Ua. 
AREA SOUNDED Di SQUARE GEOGRA.PHIC.AL MILES. 

Statistics of, p. 104. 
ARIZONA. Terdtory of, forming part of Section XVI, p. 85. 
ARKANSAS. State of, included in St>etion VIII, p. 59. 
ARMY 1l0SPITAL, KEY WEST. lllagnet.fo station in grounds 

ot; rooccupied, p. M. 
.ARRANGEMENT OF PARTS OF ANNUAL REPORT, p.l. 
ARRANGEMENT 01'' FIELD REPORTS in a geographical order, 

p.l. 
ARROYO IIEL PADRE JTlAN, CAL. Reference to, p.63. 
ARTHUR KILL AND STATEN ISL.AND SOUND. Shore-line 

&Dd bydrogr&phio resurv&y6 of, referred to, p. U. 

A RTTIUR KTL L. Wre.ck locetril nf'nr Chr-leea J,anding on, p. 41. 
A8HBUI:NEn, C. A .. PROFEl"SOR~ OF 8TATE GEOLOGJCAT, 

SURVJ<W OJ' PENNf;yLV.ANIA. Referenceto,p.43. 
ASilLAXD, PA. J:(·ference to, p.42. 
ASHLEY AND COOPER RIVERS, S. C. S1•t"Ve:e Qf inclnded in 

thf' 4"Atim~tt.'s, p.12. 
ASH Ril>GE-MINERV A. Line of transcontinenta.1 1riangnla­

tion, p. 79 . 
.A.SH RIDGE. Station of f,fiangulation in Ohio, p. 79. 
.ASSIGNMENT OF ASSISTANT R..A.COLONNAto the charge 

of t!Je Office and Topography continned, p. 88. 
ASSTGN'MENT OF W. R. BROWNSON, LIEUTEN.A NT.COM. 

MANDER, U.S. N., to duty a~ Hydrographic Inspector, Cooot and 
Geotletic Snrvey. continued, p. 19. 

.ASSIGNMENT OF ASSISTANT GEORGE DAVIDSON to the 
general charge of the Pacific coast work. referred to, p. 63. 

ASSISTANT IN CHARGE OF OFFICE. .Annual report of <Ap· 
pendix No. 4), references to, pp.I, 4, 19. 

ASSISTANTS .AND OTHERS IN CRARG E OF DIVISIONS OF 
OJ<'FICE. Acknowledgments made to by the Assi•tant in charge, · 
p. 89 ; eee also A ppeodix No. 4. p. 116. 

ASSISTANTS. .Estimates for pay of, p. 14. 
AS TORI A, N. Y. :Reference to tide-staff 11nd bench-mark located 

at,p.39. 

ASTORIA, OREGON. References to, p. 70. 
ASTRONOMICAL A:ND MAGNETIC STATION NEAU THE 

McCORMICK OBSERVATORY, VA. Perman•nt marking of, 
r•ferred to, p. ,8. 

ASTRONOMIC.AL .AND MAGNETIC OBSERVATIONS AT 
STATIONS IN OREGON. Reference to, pp. 63, 70. 

.ASTRUNOM.LCAL A.ND MAGNETIC OBSERVATIONS. Num-
be1 Of Volumes, Orij?inals and dnp!icat.es, p. 104. 

.ASTRONOMICAL PARTIES. Number of, p.103. 

.ASTRONOMIC.AL WORK. Statlotic• of, p. 103 • 
ATCHAFALAYA BAY, LOUISIANA. HydrographicsurveysanJ 

examinations in, refened f.o, p. 61. 
ATLANTA BASE-LlNE. Reconnaissance for connection of the 

t:tiaugulation of Tennessee witb, p. 78. 
ATLANTA. Estimate for primary triangulation from, toward• 

Mohile. p. 12. 
ATLANTA TOWARDS MOBILE. Extension of oblique arc of 

meridian from, p. Dt). 
.ATLANTIC A.ND GULI!' COAST TRIANGULATIONS. Con· 

nPctio11 of, reft:-rred to, p. 50. 
ATLANTIC AND GULF SLOPES. Estimate for magn•tic ob· 

eervations on, p. la. 
.ATLANTIC AND GULF ST.ATES. Referen<'e to magnetic tour 

thro11gh, p. 54. 
ATLANTIC AND PACIFIC COASTS. Connection of work on, 

referl'ed to, p. 19; prediction tide-tables for, referr.-d tc, p. s: 
ATLANTIC AND PACIFIC OCEANS. Estimate for transconti· 

nental i:eolletic wr.rk between, p.13. 

ATLANTIC COAST. DiscoHries and developments upon. p. 5; 
:field work 011, ge,neral a1atemeDt of progress, pp. 2-4; offshore 
.eoundinl!B along. included in estimates; also offshore ob~ervation 
of current.A, p.12; of New Jersu~y. oontinnation -Of t<>po~ra.phy and 
inside byd,.n-gTBphy B.lonJr, included i:n t'Btimatea. p.12; eugg(•atiun 
for prf"para.tion of one volumA of Coa~t Pilot to co"O"er whole of, p. 
19; tidal obt;tervation~ at stations ou, estimated tor, p. 13. 

ATLANTIC CO.AST TO NOTTOWAY RIVER. Part of bound­
ary line between Virginia and North Carolina determined, pp. 49, 
00. 

ATLANTIC COAST PILOT. Hydrographic examination• for, in 
Long lslan!I Sonnd, p, 33. 

ATLANTIC CO.AST PILOTS ISSUED, p. lfl. 
ATLANTIC COUNTY, N. J. Stations :Richland and Hammonton 

in, referred to, pp.«, i5. 
ATLANTIC DOCK, BROOKLYN. Reference to, p.39. 
.ATLANTIC, GULF, A.ND PACIFIC f:O.A.STS. General state­

ment of estimates for the survey of, pp.11, 12; limits of several 
cla.88t18 of chart& for shown on index maps, p. 1 . 

A.TLA.NTIC LOCAL COAST PILOT. Steadydemamt forcopiP.s 
of, p.19; refenm"" to new edition of aubdiviaion No. Ill, pp.5, lllO; 
&ubdivisloos ""Dt to pr681!, p. 147. 

ATTORNEY-GENERAL (United State•). Reforenre to reqneat 
from for a fac.aimile of the original plan or the city of W ... binpon, 
p.113. 
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AUSTIN, TEX. ERtimate for coat of est.ablisbing a magnetic ob­
servatory at, p. 13. 

AUTOMATIC TIDE-GAUGE AT PULPIT COVE, ME. Serie• 
of tidal records at1 continued, p. 23. 

AUTOMATIC TIDE-GAUGE AT SANDY HOOK,N.1.,p.42. 
AUTOMATIC TIDE-GA UGESestablisbedauddisco11tiuned,p. l04. 
AUZAL. E.W., ASSISTANT SURGEON, U.S. N. References to, 

p.70. 
A YELARIUS, CAPTAIN. Charts issned to by special authority, 

p.132. 
AXIS OJ< THE GULF STREAM. Reference to, p.55. 
AYRES, MISS S. C. Office of tbe As.jstant iu eLar;:o, pp.115, UC. 
AZIMUTH STATIONS, numberof,p.103. 

D. 

BACHE, A.D., l<'ORMER SUPERINTENDENT OF THE ST:R­
VEY. Reference to measuretnPut of Cape Sable base by1 in 1855, 
p. 56. 

ILi.CHE, C. M., .ASSISTANT. Completion of the !opci:raphiral 
resurvey of the coast of New Jersey, p.45. 

BACHE, R. M., ASSISTANT. Continuation of the resur·v•·Y of 
New York Ilarbor and approaches by a sbore~line survey of the 
Routh coast of Stat.en IRland from New Creek to TotteuYillf', :nul 
of the New Jerstiy shore from rerth Amlmy, Uy way of South 
Amboy, to Kr,yport. p. 41; rPferenee to connertion made by Assist. 
ant Wainwright with work of, p. 40. 

BACHE (steamer). Use of and referenc" to, J>P· 21, 22, 27, 28. 
BACHELOR'S ISLAND. Hydro)!rnphie survey of the C'..olum\Jia 

River carried to the head <•f, pp. 70, 71. 
BACHELOR'S ISLAND SLOUGH, p. 71. 
BACON, F. P. Servic• as reconler, p, 82. 
Il.ULEY'S MISTAKE AXD Qt:ODDY BEAD. Reference to 

in-shore h~·drograpby of tbc coast of Maine between, p. 22. 
BALDWIN, DUV ALCO'CTNTY, FLA. Magnetic station occupie<I 

at. p. 54. 
BALTIMORE, MD. Port.warden lines ot, traced out on grounrl, 

etc., pp. j6, 4i; reference to surveys asked for by the harbor board 
01', p.46. 

BALTIMORE A ND OIDO RAILROAD. Lines of, at entrance to 
Washin.e:ton included in the survey of the District of Columbia, 
p. 48. 

BALTIMORE HARBOR BOARD. Reference to, p. 46. 
BALTIMORE HARBOR. Soundings in, p. 47. 
BAR.AT.A.RIA BAY AND SABINE P.ASS. Survey of the Gnlf 

coast botween, included in the eRtimatee, p.12. 
BARATARIA (•teameT). Reference to; p.155. 
BARKER, J. H. Misce11aneon~ divlsion 1 p.133. 
BARN ARD, A. P. Service on reconnaissance and triangulation in 

Kansas, p. 84. 
UARRY. Station of triangulation in Pennsylvania, p. 42. 
BARTI,E. Station of triangulation in Indiana, p. 83. 
BARTLE-FINLEY. Line of triangulation in Indiaim, p. 83. 
BARTLE, :R. F. EngTaving di-vision, pp.1~'2, 125, 126. 
BARTLE, R. F.,Jr. Eng1·aving; division, pp.122, 126. 
BARTLETT, GEO. A., DISBURSING CLERK, TRE.ASURV DE. 

PARTMENT. Charl(6 of .Accounting Di'<"i•ion referied to, pp. 
115, 138. 

.BASE APPARATUS (primary;. Reference to use of, by Superin­
tendent Bache, in measurement of Cape Sable baee, p. 56; (duplex) 
Sp<'.cial report on construction of, referred to, p. 86. 

BASE LINE FOR CHECKING TRIANGULATION OF BALTI-
MORE .A.ND VICINITY, p.47. 

BASE LINE PRIMARY ON CAPE SABLE. RefeN>nce to, p. 56. 
BASE LINES, STATISTICS OF. Appendix No. 2. 
BASIS FOR NATION AL AND STA TE SURVEYS .AFFORDED 

BY TRANSCONTINENTAL TRI.ANGUL.A.TION. Rel<-renc•• 
to,p.2. 

BASSETT, R. T. In cb&t'geof me.p-mountingreom. :Miscellaneous 
division, p.133. 

fl A TH, GR.A VESEND, L. I. Reference to tide-irauge Mtablished 
at, by Lieutenant Hanu.a, in 18851 as a titlal station for 1esnrl"ey of 
New York Lower :Bay, p. 41. 

I!ATTLE, JOHN D. Sei·vice with party of Lieutenant Winslow, 
p.51. 

BAUGHMAN-ADAMS, LINE OF TRANSCONTINENTAL TRI­
ANGULATION TO BE CONNECTED WITH THE TIU.Al\. 
GULATION OF INDIA.NA, p. 83. 

BAYLOR, JAMES ll., .ASSIST.ANT. Magnetic obaervationo at 
st1Ltions in Virginia and N ortb Carolina, and reference to otber 
sta.tions occupied in Goorgia. a.nd Florida, pp. 48, 51; magnetio ob­
•ervations ~t stations in Florida, pp. 54, 57; geodetic operations, 
extension of the reconnaissance for additional stations of the trian­
gulation of Indiana, p. 83. 

BAY BIDGE AND BATH, NEW YORK HARBOR. R.eferenoe 
to tide-gauges at, l'l'· 39, 41. 

BAYVIEW-MONUMENT. Lineoftriaugulation,Baltimore,Md., 
p. 47. 

BEA.CH MEA.SU!t.:ENT AND TOPOGRAPHICAL SURVEY 
:CETWEEN SHOAL WAT.ER BAY AND GRAY'S HARBOR, 
WASH. TER., p. 71. 

BEARD. Station oftri,.ngulation in Indiana, p. 82. 
lrnA'CFORT .AND CORE SOUNDS, N. C. Reference to, p. 50. 
llEA T'FORT INLET, N. C. l!ydrograpbic ex1>minations at, in· 

clutle1l in estimatf"s, p.12. 
BEAT'FORT TO OCR.A.COKE INLET, N. C. Cyclonic gale be-

tween, enconntc1,eU by schooner ScoreRhS, p. 50. 
BEU:li: MOL-NU. Station of triangulation in Kansas, p. 84. 
ilECK, J. Printing-room, p.12'J. 
llECKER BJ.LANCE. Office of Weight& and Measures, reference 

to, p.137. 
BEECHER, A. M., ENSIGN, U. S. N. Service ~n Pacific eoa.st, 

pp. 78, Hil. 
BEDFORD, IND. Reference to, p. 81. 

BEGIN:<iING OF QUARTERLY AND OF MONTHLY SERIES 
OF NOTICES TO MARINERS. Referenoe to, p. 5. 

BELL, J. A. ENSIG:<', U.S. N. Services on Pacific coast; charge 
of bal'hor work in Alaska, pp. 'iO, 77. 

BELL ltOA.D, D. C. Refereuce to, p. 47. 
BEI,LIXGHAM B.A. Y, WASH. TER. Triangulation and topog. 

raphy of, p. 75. 

BELL, W. B. Charla sent to, by •peoW.J authority, p.132. 
DENICIA, CAL. Tertiary trianl!,ulation atatione near, occupied for 

hegiuning TPl'IUt-Ye_Y of Suisun Bay, p.64. 
BENt:H-'MARKS (permanent). Established on coast of:Massachn· 

Retts, (l. 26. 

BENTON. W. H. Drawing di.vision, p.119. 
BEilGEX, N. J. Triangulution station in, occupied, p. 40. 
BERGEN POINT, NEW JERSEY, p.40. 
IlERHl'. Station of triangulation on coMt of North Carolina, p. 51. 
BIBLIOGllAPHY OF GEODESY . .Appendix No.16, pp.313-512. 
BILOXI, MISS. Reference to bench-mark of :Mississippi River 

Commission :.1t, p. 6; reference to, in connection with line of precise 
JeH>Jing, pp. 6, 59. 

BILOXI AXD .MOBILE. :Reference to re<!nltlng beights ofperrn&­
nent ltem-..h-markg between, p. 6. 

BIRD, G. F., AID. Snviceo on coost of Mas••chusetts and Florhla. 
pp. 25. 26, 56; reRi~ation refP.rred to p 86. 

BITLER, r~ 0., EX SIGN, U.S. N. &irvice• on .Atlantic r.oost, pp. 
22,2~. 

BLAIR AND SAXTON COMP AR.A TORS. Reference to improve-
ment~ made iu, p.137. 

BLAKE CHA::\"NEL, .ALASKA. Reference to soundinl(S in, p. 76. 
BLAKE (Rte.amer). Use of and refemnc('o to, pp. 261 451 54, 55. 
DLOGK ISLAND. Coast c!Jarts from, to Monomoy, reference to, 

p. 24 ; completion of topographiral BUMYf'Y of. p. 28; surveys in vi. 
dnity of1 iocludetl in the ~stim&tes, p.12. 

BLOOlUNGTON, IXD. Referenco to, p. RO. 
BLUE .AND LA FOURCHE BAYOUS. CoastofLou13iana, p. 60. 
llOARDFOR DIRECTING St;RVEY OF BA.LTIMORE HARBOR 
LI~ E'8. l:efenmce t.01 p. 46. 

BO.I.RD OF OFFICERS OF THE SURVEY. Referencet-0, pp. 8, 9. 
BO.!.IW OF Il.A.RBOR A.ND LA.ND COMMl>:SIONERS OF THE 

ST a TE OF MASSASCBUSET'.rS. Copy of .Assistant Whiting's 
r<'port furnisbetl to, by reqneet, p. 27. 

l~OARD OF PILOT COMMISSIONERS OF NEW YORK. Secre· 
tary of. reports shoal spot in Swash Channel, p. 42. 

IlOARD OF PORT WARDENS, PBILaDJl:LPHl.A. Charts fur­
n shed to, by sub-office, p. 91. 

BOARD OF PUBLIC WORKS. PHILADELPHIA. Information 
fnrniabed to, by su h-office. p. 91. 

BOARD OF TR.ADE, PHILADELPHIA. CbartB furnished to, by 
sub-office, p. 91. 

BOGART, N. J. Station oftrla.ngnlation, p. 40. 
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BOGUE SOUND, NORTEi CAROLINA. Reference to, as included 
hi special examinat.lon made for investigation of oyllter beds, p. 50. 

BONET.A. CHANNEL, SAN FRANCISCO ENTRANCE. New 
buoys located in, p. 64. 

BOON ISL.A.ND LIGHT. Shoal spot in vicinity of, eearehed for, 
p.22. 

BOSTON. Harbor-master of, acknowledgment of facilities Blforded 
by, p.27. 

BOSTON HARBOR. Reference to plan of part of, p.:W. 
BOSTON AND NEW BEDFORD. Sailing lines and ranges teated 

for Coast Pilot, p. 27. • 
BOSTON (or Salem) AND BLUE HILL, :MASS. Exact line ofle..-els 

between, included in estimates, p. 13. 
BOUNDARY COMMISSIONERS. Reference t<> information fur­

nished by office w, pp. 113, 114. 
BOUND.A.RY LINE BETWEEN THE ST.A.TES OF VIRGINIA 

AND NORTH CAROLINA. References w the determination of, 
arnl to original survey of, pp. 49, 50. 

BOUND.A.RY LINES IN TIDE-W.ATEJ: OF CITIES AND 
TOWNS IN Jl1ASS.ACHUSETTS. Preliminary determination of, 
pp. 23, 24. 

BOUNDARY LINES BETWEEN STATES. Reference to infor­
mation furnished for adjustment of, pp. 113. 114. 

BOUTELLE, C.0., ASSISTANT. Chairman of board of officers to 
fornmlate schedule of topics for descriptive reports, p. 9 ; refer­
ence to, as in charge of State sun·eye, and recommendations tnade 
by; also special report referrt>d to, p. 86; revenue steamer Hujth 
McCullough placed at servke of1 for examinations re.quired in 
Charleston Barbor, p. 53; reference to tmggestions madA hs, with 
regard to geodetic op~·rationR in TennceRee1 p. 78. 

BOUTELLE.J.B. Computing didsion, p.118. 

BOWSER, PROF. E. A., ACTING ASSISTAli'T. Geodetic opera­
tionis; extension of tho hiangulation aud re<·onnaiseance in K<mlh­
ern New Jeraey towards Delaware River and :Bay, pp. 44, 45. 

BOYD, C.H., .ASSIST ANT. Topographical sur..-ey in the Yicinlty 
of :Machias, Me., and triangulation of Cobscook Bay, Maine, p. 20. 

BOYD .A.ND VAN ORDEli', ASSISTANTS. Referen<e t-0 coll­
nt•t~tiou made with their "'mrvey in the vicinity of Mooomoy, p. 25. 

BRADFORD, GERSHOM, ASSIST.ANT. Servlce in party of 
.A"8istant Boyd, p. 20; triangulation in aid of the topu:.1raphical 
•orvey of the State of Massachusetts,pp.24, 25. 

BRADFIELD CAN.AL, ALASKA. Reforence w so"ndinga in, p. 
76. 

llRAI'D, ANDREW, ASSISTANT, in charge of instrumentdivision 
and of office of constmction of weight. antl meaaures, detaile1l for 
special duty at United States Hint 1n the verification an<l adjnst· 
ment of certain standards of weight, p. 87; charge of instrument 
diviefon and of bureau of weights and measures referred to, pp.~), 
114, 11~; annual reports of ln•troment divioion and of office of 
c<>nstrnction of wei~bto and measures, pp.127, 128, 137, 138. 

BRAINARD,F.R,ENSIGN,U.S.N. &·rvice on steamer Blake, 
p.~. 

BREAKWATER, DEL.AW ARE. Reference to, p. 43. 
BRECKENRIDGE, :MAJ. J. C., SURVEYOR-GENERAL OF 

W .ASHINGTON TERRITORY. .A.cknowled~ment made to 
and charts eent to, p. 73. 

BRENNAN,.A..J., TID.A.L OBSERVER,p.97. 
BRISTOL, DUKES, NANTUCKET A.ND P.ARTS O~' BARN· 

STABLE A.ND PLYMOUTH COUNTIES, MASS. Plans wade of 
boundary lines In tide-water, p. 24. 

BRISTOL, R. I. Examinations made at, for Coast Pilot, p. 27. 
BRITISH PROVINCES. Reference to, p. 23. 
BROWN COUNTY, OHIO. Reference t<> triangulation station in, 

p.79. 

BROWNSON, W. H., LIEUTENANT-COMMANDER, U.S. N. 
.Aulgnment of, as Hydro11:raphic Inspector, Coaot llJld Geodetic 
Stirvey, oontlnue<l, p.19; annual report of and referenoo to, p.19; 
mention made of dntiea of hydrographic division• of office and 
reference to, p. 111; draughtsmen on duty, reference to, p. 20. 

BRUNSWICK, GA. ll:"lltlotic etation at, p. M. 
BUCHANAN, PROF . .A. H., .ACTING ASSISTANT. Geodetic 

operations: Reconna.isaance for connection of tho triangulation of 
the St.aw of Tenneesee with the primary triangulation In southern 
Georgia. pp. 78, 711. 

BUfLDINGS FOR OFFICE. .Rent of, lneluMd In estimates, p. 16. 
BUREAU OF ENGINEERS. ReferenC<> to information fnrni•hed 

by,p.5. 

BUREAUS OF CONSTRUCTION AND ENGINEERING, NA VY 
DEPARTMENT . .Arrangements made for building steamer for 
Coaet and Geodetic Snrvey, p. 146. 

BURNETT, J.C., LIEU'TENANT, U.S. N., ASSISTANT. Hydro­
graphic snrveys in Tillamook Bay, oft" the coast of Oregon, and In 
Shoalwater Bay, p. 69, 70. 

BUTLER'S HOLE, :MONOMOY, MASS. Reference to current 
through, p. 26. 

BUTTERMILK CHANNEL, NEW YORK HARBOR. Method of 
crossing l,y line of geodeeic leveling, p. 39. 

BUZZARD'S BA.Y. Reference to boundary lines of towns in M:a.s­
aachusetts in headwater.a of, p. 24.. 

BYRD, COLONEL. Reference to survey by, in 1728, of boundary 
line betw"6n Virginia and North Carolina, p. 49. 

c. 
CABINET. Room at Philadelphia Mint where weighings were 

made, p. 87. 
C ADEL, MISS F. Tidal division, reference to transfer from office 

of Assistant in charge to, pp. 116, 129. 
CAILLOU ISLAND, COAST OF LOUISIANA. Reference to, p. 

60. . . 

C.AIJ:O, ILL. Refer.nee to, p. 5P. 
CA.LAIS, ME., AND ATLANTA, GA. Obliqne arc between, p. 59. 
CALIFORNIA. c,.ntinuation of p1imarJ. triangulation on and nea.r 

coa.•I of, included in the estimates, p. 13; eRtimat;>s for continuing 
the topography of the s-0nthe111 coast of, p. 12:; State of1 forming 
Section X, p. 61. 

CALV ARY. Station of h'iangnlation in Indiana, p. 81. 
CAMBiaA. CAI... Jnclnded in topo~r-apliica1 survey,p.63. 
CA :l:IBRL\, PINES. Refere11ce to, as a land.mark, p. 63. 
CAMl~RlA, WIS. ReconnaisS1mc·e to eaHtward of, p. 83. 
CA~NIRLL, PROF.J. L.,ACTlNG ASSISTANT. Geodetic op· 
eratiou~ iu I-ndiann, ancl transfer of same to Assistant Baylor, pp. 
82, 83. 

CAPE <:ANAVERAI. AND FOWEY ROCKS. Reference to 
completion of engraving of series of ch artA between, p.123. 

CAPE CHARLES, VA. Reconnaissance and t1iangulation in 
..-icinity of, pp. 48, 49 • 

CAPE COD. Boundary lines of towns on, determined in peograph· 
ical position, p. 23 

CAPE COD PENINSULA.. Shoal·huiJ,ling matarials derived from 
portion of. p. 26: sbore-lin¥, reRnrvey of, pp. 25, 26. 

CAPI<: COD SHIP.CAN AL. R"ference to terminal point.a of, p. '%1. 
CAPE FEAR RIVER. Connection of old with new trianpnlation 

near the nwnth of, pp. 51, 52; magnetic sta.tion near the tnonth of, 
p. 51. 

CAPE FI.A TTERY. Reconnaisaance of p.,,ific e.o,..t from, to 
Gray's lia1hor, pp. 72, 78. 

CAPE FOULWEATHER LIGHT.HOUSE. Reference to actual 
position of, p. 69. 

CAPE Il.ATTERAS. Current• off,p.52; great depth att.aioediu 
anchoril1g off for current obserrafione, p. 52. 

CAPE IIATTERAS SHOAL. Current station oontheaet of, p. 55. 
CAPES HENLOPEN A.ND .MAY. Current station between, p. 43. 
CAPES HENLOPEN AND MAY .AND CAPE HENRY. Doop· 

sea soundings o l' of, pp. 45, 46. 
CA.PE HEXRY, VA. :Magnetic observations at, p. 48. 
CAPE LOOKOUT AND BEAU~'ORT lNLET, N. C. Hydro­

graphlc examinations at, included in the estimates, p. 12. 
CAPES MAY AND HENLOPEN. Current station between, p. 43. 
CAPES MAY AND HENLOPEN .AND CAPE HENRY. Deep· 

sea soundings olf of. p. 48. 
CAPE ~OMA.NO '.l'.'O C.A.XT.MB.!S. :U...... for triangulation on we!!t 

coa.st of Florida, p. 56. 
CAPE ROMA.NO A.ND CAPE SABLE. Rise of tides between, p . 

56. 
CA.PE ROMANO TO THE SOUTllW .ARD. Hydrographlo orrr­

vey, pp. 56, 57. 
CAPE ROMANO SHOAL. Tidal current on, p. 57. 
CA.PE SABLE AND CA.PE ROH.A.NO. Conti11uation of survey 

of we•tern ooaet of Florida between, !nclnd(I(\ in the estimates, 
p.12. 

CAPE SABLE AND PAVILION KEY. Completion of ourvey 
of west co"8t of Florida between, p. 56. 

CAPE SABLE PRllCARY BASE. Refereace to recovery ofendt 
of, p. 56. 
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CAPE SAN .AN'fONIO, CUBA, AND YUCATAN. Current sta· 
tions occupied between, p. 55. 

CAPISTRANO, CAL. Reference to, p. 62. 
CAPITOL HILL, WASHING TON, D. C. Anno.al determination 

of the magnetic elements at station on, p. 47. 
CAPTAIN TUPMAN. OF ENGLISH TRANSIT OF VENUS 

PARTY, 1874. Reference to, p. 87. 
CARIBBEAN SEA. Reference to current entering, p. 55. 
CARPEN'.l'ER SHOP, COAST AND GEODETIC SURVEY OF· 

FICE. Work of, p.128. 
CARR-LITTLE. Line of tifangulation in Maine, p. 20. 
CARRYING PLACE COVE, WEST QUODDY HE.AD, ME. 

Tidal sta.tion at, p. 22. 
CARTER, F.S,, LIEUTENANT, U.S.N .. ASSISTANT, p. 34; re­

survey of Long Island Sound, in-ahoru hydrographio surveys on 
north coast of Long Island, pp. 34, 35; reference to detachment 
from survey and transfer of party to Ensign Seara1 U.S. N., p.34:. 

CARTER, lION. H. A. P., H.,l W AIIAN MINISTER .AT WASH· 
INGTON. Reference to, p. 87. 

CARVER TOWNSHIP, :MASS. Triangulation extended over, p. 
24. 

CASCADE HE.AD, COAST OF OREGON. Refernnce to,p.69. 
CASCOPASSAGEANDYORKN.ARROWS, CO.ASTOFMAINE. 

Hydrographie examination in, and result of, pp. 21, 22. 
CATA WISS.A.. Station of triangulation in Pennsylvania, p. 42. 
CAT ISLAND PASS, COAST OF LOUISIANA. Rtiforence to. 

P· 60. 

CA VE IDLL, OIDO. Station of trl1tngulation, p. 79. 
CAXIMBAS TO GAPE ROMANO. Dase for triangulation on west 

"°"st of Florida, p. 56. 
CEDAR KEYS, FLA. Magnetic station eatablished at, pp. 54, 57:; 

work in vicinity of. iiuisht>d. pp. 56, 58. 
CEDAR KEYS AND CH.ASSAHOWITZKA RIVER. Hydrog. 

raphy of the CO&llt of Florida between, pp. 58, 59. 
CENTRAL UTAH. Stations oooupied in, for the extension of the 

triangulation to the eastward, pp. 85, 86. 
CH.AK.AN (OR CHICAN), AL.ASK.A. Tidal station at, p. 76. 
CHANDLER'S RUN, OHIO. Baseaite selected to the north of, p. 80. 
CHANGES ALONG TRE SHORE OF THE POTOMAC RIVEi{. 

Examination o~ lneluded in estimates, p. 12. 
CHANGES IN MONOMOY AND ITS SHOALS. Stu,Jy of, con­

tinued, p. 26. 
CHAPMAN, D. C., ELECTROTYPIST ANDPHOTOGRAPREli, 

p.123. 

CHARLESTON HARBOR. Special b~drograpbic examinations 
in. pp. 5~. 53. 

CHARLOTTESVILLE, VA. :Magnetic observations made and 
meridian line eatablished at, p. 48. 

CHARTS COMPLETED OR IN PROGRESS DURING THE 
YEAR. Reference to tabular ata.tement. of drawings of, p. 120. 

CH.ARTS. Distribution and total issue of, pp. 5, 132. 
CHARTS ISSUED FREE OF CHARGE BY SPECIAL AU. 

THORITY, p, 132. 

CHARTS AND MAPS, DRAWINGS AX'D ENGRAVED PT.ATES 
OF, BEGUN, CONTINUED, OR COMPLETED. Tabular stat& 
menu., pp. 120, 121, 12'. 126; number and diatribution of, included 
in-Appendix No. 2, p.104. 

CHARTS FURNISHED FROM SU11·0FFICE IN PHILADEL­
PHIA. Reference to,p.111. 

CHASSAHOWITZKA RIVER AND CEDAR KEYS. Hydrog. 
raphy of coast of Florida between, pp. 68, 59. 

CHATHAM, MASS. :Reference. to tide-gauge established near, p 
26. 

CHATHAM NORTH LIGHT. PermaneDt bench-mark on, p. 116. 
CHATHAM RIVER, HASS. Special hydrography ftom :Monomoy 

to a point northwlU!d of, pp. 26, 1:1. 
CHATHAM .AND HONOMOY. Reference to hydrographlc snr­

veyB in vicinity of, p. 26. 
CHELSEA LANDING, ARTHUR. KILL. Wreck located nllltr, p. 

41. 

CHERRY lSLAND PLATS. Obeervations of changes fn, canl!ed 
by Ice movement, lnoluded in fllltimatea, p. 12 ; reference to channel 
&t, p. 44. 

CHERRl" ltIDGE, KY. Station of triangulation, p. 79. 
CHESTER, PA • .Reference to, p.44. 
CHIC.AN BArulOB, AL.A.SJU. Hydrogrllphy of, p. 76. 

CHIEF OF BUREAU OF SURVEYS, PHILADELPHIA. In­
formation furnished to, p. 91. 

CHIEFS OF DRAWING. ENGRAVING, .AND INSTRUMENT 
DIVISIONS 01•' OFFICE. ltooommendation• for incre....., of pay 
tJf, 11, 113, 1J4. 

CHIEFS OF DIVTSIONS. Reference to, p. 116. 
CHIEF OF ENGINEERS. Refurence to information furnished I<> 

and received from, p. 114. 
CHILTON, W. B. Clerk to Bnperintendent, p. 91. 
CHILDERSBURG, ALA. Reference to, p. 59. 
CRINI:ll'.RE PASS, COAST OF L0\3ISIANA. Reference to. p.00. 
CHRISTIE, A. S. In charge tidal di<i•ion. References to, Pl" 90, 

114, 115; annual repvrt of, pp.128-129. 
CHUCKANI:T B.A Y, WASH. TER. Reference to, p. 75. 
CINCINNATI. OHIO. Reference to, Jl. '9. 
CINCINN AT! OBSERVATORY. Iloforcnce to, p. 79. 
CIRCULATION OF THE SEA THROUGH NEW YORK HAR· 

BUR. Reference to report on, by .Assistant .Mit<:h€11, Appendix 
13, 1886, pp. 8, 36. 

CirRONELLE, ALA.., AND QUITMAN, MISS. Linu of geode•ic 
levelintr between, pp. 59, 60. 

CITY OF llA.LTIMORE. Port-warden lines of, traced out, PP• 
46.47. 

CITY OF W A.SHINGTON. Reference to copy of original plan of, 
pp. 89, 113. 

CLARENCE STRAIT .AND VlCINITY, A.LASKA. Hydrog. 
raphy of, p. 75. 

CLARK, DR. J. J, .Adjuster and verifier, office of con•truction of 
standard weights and measures, pp. 87, 00, 137, 138; references to 
duty uf, at Philadelphia, pp. 87, 90. 

CL.ARVOE, G. W. CilCpenter-shop, p.128. 
CL.AUSON'S POI.NT, EAST RIVER. Reference to, p.35. 
CL.A y HEAD. BLOCK ISLA.ND. Reference t-0, p. 28. 
CLEP.K GAS ENGINE. ReferenO<l to reploocmcnt of, pp. lH, 126. 
CLERK TO HYDROGRAPHlC INSPECTOR, p. 20. 
CLI:S TON, CONN. Transfer of parts of .AbSistant Dennis to, p. 31. 

COAST .AND GEODETIC SURVEY. Letter of the Secretary of 
the Treas11ry, transmitting to C:vngreos the Annual Report of, p. ill; 
report of progress in work of, submitted to Secretary of the Treas­
ury, p.1; active pl'tHSecu.tioo of e~ry branch of work referred to, p. 
1 · imuortsnce of obtaining appropriations to full aruonnt of ap. 
p;-oved estimate.. urged, p. 1; analysis of appropriations in sundry 
civil expens"8 act, with special reference to proportion allotted to 
Coast and G<>Odetic Survey, p. l; annual report of, general form 
and arrange.meut of parts, p. l; maps of general progress and in­
dex maps accompanying report, reference to, p. l; general atat;e.. 
men ts of progreas in field work, pp. 2-4; in oftiee work. PP. 4-5; 
discoveries and devolopmenta, p.5;; epecia.l scicntiftcwork, p~6-8; 
explanation of estimates for 188S-'89, pp. 10, U; estimates in 
detail, pp. 11-18; summary of fi.-.ld and office work for fuwal year 
ending June 30, 1887, p.19; tabular statements of naval officers 
attached tc,duriug the fiscal year andonJuneS0, 1887,pp.153-155; 
vessels in service of, their names, tonnage, ete., p.165; number of 
men o.ttached to ~eueis of, etc., p.155. 

CO.AST .AND GEOl>:J<;TIC SURVEY OFFICE. Work of, snm· 
mariz;ed 1 pp. 4-5; Assistant in charge of, and chiefs of oftiee divis· 
ions, reference to. p. '; detailed notice of operations of, at close 
of part II, referred to, p. 4; publication and diatributfon of chart~ 
from, pp. 4, 5; notices to mariners, tide-tables, andooastp1loh!, pnbh­
eation and issue of, p. 5 ; distri bntion of annnal reportll of Super­
intendent ftom, p. 5; statement of work of, during fiaeal year, pp, 
88-01. 

COAST OF CALIFORNIA. Hydrograpby of, estimat..i for, p.12. 
CO.AST OF MAINE. Triangulation, topography, and hydrography 

of part of, included in the estima;.ea, p. 12; continuation of topo· 
graphical and hydrogmphicaJ anrveye of, and hydrographical ex­
aminationa on, pp. 2\1-22; projoot for 1161d topogra.pbical sheeta of. 
p.23. 

COAST OF OltEG-ON. Continuation of snrvey or, included in the 
estimate!<, p.13; between the Umpqnah and Yaquma Riven, and 
between Yaqnioa River and T!Ilamook Bay, tnpograpbical m. 
eonna!Manoo of, pp. 68, 99; hJdrol/:1"&j>hicl aorvey• off of, pp. 69, 70. 

COAST OF WASHINGTON TERRITORY. ReoonnalMano.. of, 
trom Gray's ll'.arbor tn Cape FlatteTy, p. 12. 

COAST PILOT. Hytlrographic examinations tor. on the coaate of 
:Mueachnoe~te, :Rhode r.lao.d, a.ad Now York., p. 21. 
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CO.AST PILOT OF PACIFIC CO.AST •. Notes and sketches for, 
referred to, pp.63, M; fourth edition of work upon, continued, pp. 
63,M. 

CO.AST PILOT DIVISION. Work of, and report for the fiscal year, 
pp. 1"5, 147, 148. 

COBSCOOK BAY, ME. Tri&ngulation and topography of, pp. 20, 

21. 
COFFMAN'S COVE, .ALASKA. llydrography of. p. 76. 
COFFMAN, DE WI1'T, LIEUTEN .ANT, U.S. N. Ilydr<>graphi-0 

duty :in .Alaska, pp. 77, 78. 
COLD SPRING HARBOR, LONG ISL.A.ND SOUND. Hydro­

graphic s11rvey of, p. 34. 
COLLECTOR O.E' THE PORT OF NEW BEDFORD, :MA.SS. 

Courtesy of, acknowledged, p. Zl. 
COLLEGE POINT .A.ND WILLET'S POINT. Connooted with 

llunwr"e Point by Ii.De of geodesic levels, p. 39. 
COLI,EGE POINT, EAST RIVER. Tide-guagoe;ta.blishod at, p. 35. 
COLONEL BYRD. Survey m1ule by, in 1728, of boundary line be­

twoon V irg:inia and North Carolina. Refort~nee to, p. 49. 
COLONNA, B. A. Asoi.atant in charge of Coast and Geodetic Sur· 

vey Oftiee, p. 88; references to annual report, Appendix No. 4, pp.1, 
4, 19, 88; annual report of, Appendix No.(, pp. 113-1'1. 

COLORADO. St.ate of, forming part of Section XVI, p. 85. 
COLORADO AND UTA.II. Longitudes of stations in, determined, 

p.86. 
COLORADO SPRINGS. Longitude station 1>t, p. 85. 
COLUMBIA CITY. Hydro graphic enrvey of Golumbia River from, 

to the heacl of Bachelor'• faland, p. 71. 
COLUMBIA RIVER. Estimate for the continuation of the •uney of, 

towards tbeCaecades, p. 13; continuation of the survey of, pp. 70, 71. 
COMMISSION, United States advisory, for the port of Phila1ldphia, 

p. 43; for re-establishment ()f part of bonnda1-y line lMtWNm Vir· 
ginia and North Carolina., pp. 49, 50; nference to, p. 113: to adjust 
weights at the U.S. Mint, Phila<lelpbia, reference to, p. 87. 

COMMISSIONERS OF THE TOPOGRAPIDCAL SURVEY OF 
MASSACHUSETTS. Special assignment of Assistant Whiting 
ae one of the, p. 23. 

COMMISSIONERS OF THE STATE SURVEY OF MASSA CHU· 
SETTS. Reference to p'ao for markin~ town boundar,y lines, p. 25. 

COMMISSIONERS, HARBOR AND LAND, m' MASSACBU· 
SETTS. .Reference to rletcrminations of the boundary line of 
towns in tide-water by authority of, pp.23, 24; reference w plans 
IMlcompanying the report of, p. 24. 

COMMISSIONERS FROM ENGLAND. Reference to,ae ori~iual 
&nrVeJOl'B of boundary line between Virginia and North Carolina, 
p.'9. 

COMMISSIONERS ON THE PART OF VIRGINIA .AND 
NORTH CAROLINA. Reference to, request of data, etc , pp 1}3, 
llL 

COMXISSION.ERS OF FISH AND FISHERIES OF CONNECT­
IUUT, NEW YORK, .AND OTHER STATES. Roference to 
request from, pp.113, I 14. 

COlfMISSIONERS ON THE PA.RT OF NEW IIAMPSHIRE 
AND MASSACRU8ETTS, RHODE ISLAND AND MASSA· 
CBUSETTS CONNECTICUT AND NEW YORK, A.ND NEW 
YORK AND NEW JERSEY. Information fnmiehed to, pp. 
113, U4. 

COMPLETION OF SURVEYS IN THE VICINITY OF 
CHARLESTON, S. C., .AND UP COOPER .AND ASHLEY 
RIVERS, INCLUDED IN THE ESTIMATES,p.12. 

COMPLETION OF THE TOPOGRAPHIC.AL RESURVEY OF 
BLOCK ISLA.ND, R. I., p. 28. 

COMPLETION OF THE SHORE LINE AND INTERIOR TO­
POGRAPHICAL RESURVEY OF THE NORTH COAST OF 
LONG ISLAND SOUND FROM NORWALK RIVER TO RYE 
NECK, pp. SS,"'-

COMPLETION OF THE TOPOGRAPHICAL RESURVEY OF 
'fHE COAST OF NEW JERSEY, p. •5. 

COMPLETION OF THE TRIANGULATION ON THE WEST 
COAST OF FLORIDA FROM PAVILION KEY TO CA.PE 
SA.BL E. p. 56. 

COMPUTERS, DR.!.. UGBTSMEN, AND ENGR.A. VERS. In· 
crease demandtld in the force of, pp. 11, ll3, I H. 

COMPUTING DIVISION. General notfo"" oi work of, pp. 89, 113; 
annual report of C. A. Schott, Aaai8'ant lu charge of, pp. 116-Ull. 

CONASKONX POL'l"T, N. Y., LOWER BAY. Tidal &tat.ion at, 
p.37. 

CONCLUSION OF ANNUAL REPORT,p.92. 
CONCORD, KY, Reference to, p. 79. 
!J01'0CIT ROAD, D. C. Reference to, p. 47. 
CONGRESS. Reference to, p. !. 
CONNECTICUT RIVER TO HARTFORD. Resurveys of, in­

cluded in the estimates, p. 12. 
CONNECTICUT. State of, included in Section II, p 29, 
CONNECTICUT SHORE OF LONG ISLAND SOUND FROM 

CONNECTICUT RIVE.REASTW ARDLY. Triangulationpuints 
on, determined, p. 29. 

CONNE!JTICUT. Detailed topographicqJ work in, resumed by 
Subassistant Hodgkins, pp. 211, 30. 

CONNECTICUT AND NEW Y01:K. Iuforwation forniHhod to 
States of, p.113. 

CONNECTlON OFTRIANGULA'£ION IN NEW JERSEY WITH 
STATIONS OJ<' OLD TRIANGULATION ATTEMPTED, p. H. 

CONNECTION OF OLD WITH NEW TRIANGULATION IN 
VICINITY OF ABSECON LIGHT MADE, p. 45. 

CONNECTION OF OLD WITH NEW TRI A.NG ULATION NEAR 
THE MOUTEl OF CAPE FEAR RIVER, p. 51. 

CONNECTION (PROPOSED) OF THE TRIA.:.!GULATIONS OJ<' 
wrsco NSIN AND MI.NNESOT A, p. 84. 

CONNECTION OF STA TE SURVEYS WIJ'H THE TRI.ANGU. 
•LA.TION OF THE COA.ST AND GEODETIC SURVEY. Ref· 
erence to special report on, p. 86. 

CONNOlt, J AMJ>;S A. Service in party of .Assistant Marindin, p. 
38. 

CONSTABLE POINT, LONG ISLAND SOUND. Tide-gauge es· 
tablished at, p. 30. 

CONSTABLE HOOK, NEW YOHK IIARBOR. Tiue·gauge.,.tab 
lished at, p. 30. 

CONSTRUCTION OF STANDARD WEIGHTS AND MEAS­
URE:>. E•timates for, pp.17, 18. 

CONSTRUCTION OF STANDARD WEIGIITS AND :ME.AS· 
URES. Annual report of Office of, by Asaist&nt Braid, pp. 137, 
138. 

CONSTRUCTION OF STANDARD WEIGHTS A.ND ME.AS. 
URES. Jtoferences to, pp. 90, 115. 

CONTINGENT EXPENSES OF OFFICE OF STANDAHD 
WEIGHTS .A ND MEAl:lURES. Eetimate for, p.18. 

CONTINUATION OF THE PRIMARY TRIANGULATION 
FROM ATLANTA TOW.ARDS MOBILE ESTIMATED FOR, 
p.12. 

CONTINUATION OF THE SURVEY OF THE UOAST OF 
LOUISIANA WEST OF THE MISSISSIPPI DELTA EST!· 
M.A.TED FOR, p.12. 

CONTINUATION OF THE SURVEY OF THE COAST OF 
WASHINGTON TERRITORY ESTIMATED FOR,p.13. 

CONTINUATION OF EXPLORATIONS IN THEW ATERS OF 
.A.LA.SKA ESTIMATED FOR, p. 13.. 

CONTINUATION OF RESEARCHES IN PHYSICALHYDROG· 
R.APHY ESTIMATED FOR, p. 13. 

CONTIN\JATION OF MAGNETIC OBSERVATIONS ON THE 
A TLA NTJC AND GULF SLOPES ES1TM.A TED FOR, p. 13. 

CONTINUATION OF MAGNETIC OBSERVATIONS ON THE 
PACIFIC CO.AST ESTIMATED FOR, p. 111. 

CONTlNUATION OF EXACT LINE OF LEVELING FROM 
CAIRO TO OKOLONA.. MISS., .ESTIMATED FOR, p.13. 

CONTINUATIONOF TIDAL OBSERVATIONS ON THE PA· 
CIFIC COAST ESTUCATE D FOR, p. 13. 

CONTI NU .A TION OF TIDAL OBSEilV ATIONS ON ATLANTIC 
COAST ESTIMATED FOR, p. 13. 

CONTINUATION OF TRANSCONTINENTAL GEODETIC 
WORK ON THE LINE BETWEEN THE ATLANTIC COAST 
AND THE PACIFIC ESTIMATED .FOR, p.13. 

CONTINUATION OF THE COMPILATION OF COAS'.l' PILOT, 
ESTillU.TED FOR, p. 13. 

CONTINUATIO::« OF GRAVITY EXPERIMENTS ESTI­
MATED FOR, p.14. 

CONtINUATIOYOFIN.SliOREHYDROGRAPHYllETWEEN 
SH.ll:FFIELD ISL.AND AND EXECUTION ROCKS, p. U. 

CONTINUATION OF SURVEYS FOR THE DEVELOP.MENT 
OF THE PHYSICAL RYDROGRA PHY OF NEW YORK BAY 
um BARBOR, PP· 37, 38. 

CONTIXUATION OF TH.E RESU.RVEV OF NEW YORK HAR· 
:OOR AND APPROACHES BY .A S.llORB·LINE SURVEY OF 
THE SOUTH CO.A.ST OF STA.TEN ISL.A.ND, ETC, p. -lL 
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CONTlNU ATION OF TilE HYDROGRAPJIIC RESURVEY OF 
NEW YORK BAY AND HARBOR, pp. 41, 42. 

CONTINUATION OF THE TRIANGULATION IN EASTERN 
PENNSYLVANIA TOWARDS THE NORTHERN BOUND­
ARY OF THE STATE, pp. 42, 43. 

CONTINUATION OF THE DETAILED TOPOGRAPHICAL 
SURVEY OF THE DISTRICT OF COLUMBIA. pp. 47,48. 

CONTINUATION OF THE TRIANGULATION AND TOPOG­
RAPHY OF THE. SOUTH COAST OF CALIFORNIA, pp. 
61,62. 

CONTINUATION OF THE RESURVEYS AND EXAMINA­
TIONS OF THE SHORE LINE OF SAN FRANCISCO BAY, 
pp. 64, 65. 

CONTINUATION OF THE SURVEY OF THE COASTS, BAYS, 
STRAITS, AND HARBORS OF SOUTHEASTERN ALASKA, 
pp. 75. 

CONTINU A'l'ION OF THE SERIES OF TIDAL RECORDS OB­
TAINED FROM THE AUTOMATIC TIDE-GAUGE.AT ST. 
PA UL, KADI AK ISLAND, ALASKA. pp. 78. 

CONTINUATION OF GEODETIC OPERATIO.:SS IN THE 
STATE OF WISCONSIN, pp. 83, 84. 

CONTINUOUS EMPLOYMENT OF PERSONS ENGAGED IN 
THE WEIGHTS AND MEASURES OFFICE ESTIMATED 
FOR,p. 17. 

CONTltlBUTION TO INTERNATIONAL GEODETIC .ASSO­
CIATION. Estimate for, pp. 13, 14. 

COOK, SIMON, ENSIGN, U.S. N. Service in Alaska, p. 77. 
COOPERATION WITH THE COMMISSION FOH THE TOPO­

GRAPHICAL SURVEY OF THE STATE OF MASSACHU­
SETTS, p. 23. 

CORDOVA BAY, ALASKA. Rydro~raphy of, p. 7~. 
CORE AND CROATAN SOUNDS, N. C. Reference to special ex. 

amiuations in1 p. 50. 
CORLEARS HOOK, N. Y. Tidal station at, p.39. 
CORON ADO. Town of, oppOHite San Diego, Cal. Eeference to, p. 

61. 

CORON ADOS ISLANDS. Reference to, p. 61. 
CORRECTION TO DATE OF FORMER SURVEYS OF DELA­

WARE AND SCHUYLKILL RIVERS. COHt of, inclnded in es· 
timates, p. 12. 

CORSON'S INLET, N. J. Refe1-ence to, p. 45. 
COSTIN. Station of tr!angn!ation on Chesapeake Bay. Reference 

to, p.48. 
COTA MY BAY. Hydrographic examination of new inlet into, p. 28. 
COTA MY IlEACH. Completion of a topographical survey of a new 

opening in, p. 2'7; reference to map showing changes in, p. 27; oopy 
of Aosistant Whiting'• report on changtl8 iD, furnished to Board of 
Harbor and Land Commissioners of Massachuoetts, p. 27. 

COURTENAY, E. H. Compnting Dimion, p.117. 
COURTENAY, F. Engraving Division. Death of, refe1Ted to, p. 

123. 

COWIE, GEORGE W., Ja., PASSED ASSISTANT ENGINEER, 
u. S. N. References to, pp. 55, 154. 

COWLITZ RIVER. Refere11oea to, p. 70. 
COX, J. P. Engraving Dlvielon, pp. 122, 126. 
CRAIGBILL, W.,,J>., MAJOR'OF ENGINEERS, U. S. A. Ref. 

erenoo to, p. '6. 
CRANBERRY LEDGE AND FLYNN'S LEDGE, COAST OF 

MAINE. Additional eoundings between, p. 22. 
CRAVEN, JOHN E., ENSIGN, U.S. N. Servioeon steamer Bache, 

and referen""8 to, pp. 22, 28. 
CROATAN AND CORE SOUNDS, N.C. Reference to11Jl8cialex­

amination of, p. 50. 
CROSBY. F. H .. LIEUTENANT, U. S. N., A:SSISTANT. Hy. 

dr<Jgraphio Rurvey of St. Croix Rivar begun, and hydrographic 
examination& made in Penobecot River, Maine, pp. 2V, 21; other 
bydrograph!c work ...-ferred to, p. 21; hydrograph!c survey of 
Long Ialand Sound from Faulkner's Ialand to Execution Rocks, p. 
30 ; oompletlon of the hydrographlc sheet of the western part of 
Long Island Sound, p. M; hydrographic e:mmlnatio11 of the Swash 
Channel, New York Bay, p. 42. 

CROSS ISLA.ND NARROWS, COAST OF 11.A.INE. Retel'<>nceto, 
P· 22. 

CUBA., WEST END OF ISLAND OF. Reference to oarrent sfA. 
tlonR between, and the peninsula of Y ncatan, p. 52. 

CUBA.AND romEOCA. SROA.L. Gulf Stream ll1UTellt atatlona lJe. 
tween, occupied iD 1887, p. 55. 

CULVER WELL, J. G. Watchman in office, p. 133. 
CURRENT AND TEMPEltATURE OBSERVATIONS IN THE 

GULF STUE.AM iacluded in the e.timates, p. 12. 
CURRENT OBSERVATIONS (011'-shorel included in th" ll8timatee, 

p.12. 
CURRENT OBSERVATIONS IN LUNG ISLAND SOUND. Ref­

erence to, p. 30. 
CURRENT OBSERVATIONS IN NEW YORK HA.RBOR AND 

APPROACHES. Reference to, pp. 3i, 38. 
CURRENT STATIONS IN NEW YORK BAY AND HARBOR 

Al'>"D APPROACHES occupied oimnltaneonsly hy Coast and Geo­
detic Survey veose1", pp. 37. 3S, 41. 

CITRKENTSOF 'l'HE GTTLF STREAM. Exploration of, pp. 54, 55. 
CUSTOM-HOUSE, PORTLAND, OREGON. Longitude station ea· 

tablisbetl in grounde of, p. 67. 
CUTLER, WASHING TON COUNTY, ME. Tide-gauge eotabwbed 

at, p. 2ll. 

D. 

DAILY VA.RIA TION IN GULF STREAM CURRENTS. Depth 
and T"elocity at different depths, refer"nce to, p. 55. 

DAISY (steamer). UAA of, and references to. pp. 33, 37, 41. 
DAKOTA, TERRITORY OF, included in Secdon XV, p. St. 
DAMON'S POINT, GRAY'S HARBOR, WASH. TER. Reference 

to, p. 72. 
DANGERS REPORTED ON THE COAST OF THE UNITED 

STATES. Estimate for examination of, p. 13. 
DARNALL. C. N. Electrotype Division and carpenter-shop, pp. 

123, 128. 
D.A VIDSON, GEORGE, ASSISTANT. Gen· rat charge of the Pa­

cific coast work, resuITey of Snisun Bay. Coast Pilot work, hsdro­
grapbic examinations at Noonday Rock and Lompoc Landing, pp. 
63, 64 ; duty of inspection and charire of tidal stations referred Lo, 
tidal station &t Saucellto, Bay of San Franuisco, pp. 64, 00; La­
fayette Park station placed a· the disposal of the longitude par­
ties, p. 64: i occupation of station Rainier on the left bank of tho 
Columbia River for latitude, azimuth, and the magnetic elements, 
p. 70; detailed instructions given by, for r~sumption of the surv~y 
of the Columbia and Willaruett.e Rivers, p. 71; chargeofsul>-offiee, 
S•n Francisco, p. 91; direction of work at tidal station, St. Paul, 
Kadiak Island, Alaska, p. 78; reference to suggestions " ••de by, 
relating t.o de•eriptlve rep<nts and to preparation of new and en. 
larged edition of the Pacific Coaot Pilot, pp. 18, 63, 64; other ,..,f. 
erence to. p. 145. 

DA VIES, PROF. J.E., ACTING ASSI:'ITANT. Continuation of 
goodetic opemtions in the State of Wisconllin, pp. 83, 84. 

DA VIS. C.R., LIEUTENANT, U. S. N. Reference to, p. 26. 
DA VIS, W. A. Engraving division, p. 122. 
DEADENING-OWEN AND DEADENING-ROY. Lines oftri-

angulat.ion in Tenn-. p. 78. 
DEEP-SEA SOUNDINGS. Statistics of, p. 101, 
DEEP-SEA TEMPERATURE OBSERVATIONS. Statistics of. 

p. 104. 
DEEP-SEA CURRENT STATIONS. Statistics of. p. 104. 
DEEI'-bEA SUBCURRENT OBSERVATIONS. Statistics of, p. 

104. 
DEEP-SEA SURFACE CURRENT OBSERVA.TIONS. Sta1;ia. 

tics of, p. 104. 
DELAFIELD, ST.ATION OF TRANGULATION IN WISCON­

SIN, p.83. 
DELAWARE BAY .AND RIVER. Physical survey of, estimated 

for. p.12. 
lJELA WARE RIVER. Observations of ice mov&meot ID, esti­

mated for, p. 12. 
DELAWARE .AND SCHUYLKILL RIVERS. Estimate for data 

for large-ecale chart of, p. 12. 
DELAWARE BAY .AND RIVER. Ohllervations of cnn·enta in, p. 

43; reference to role for currente in (Appendix 18, 1881), p.~. 
DELAWARE BRE.AKW ATER. Referenr.i to, p. 43. 
DELA. W .ARE RIVIi:R .AND BAY. Observations of the formation 

and movement of ice In, p. «. 
DELEGA'J:E TO GENERAL CONFERENCE OP THE INTEJt.. 

NATIONAL GEODETIC ASSOCIATION. Reference to esti­
mate for expell888 of, p. 14. 

DELTA OF MISSISSIPPI AND EASTPORT, :ME. Gap in coast 
hydrograpby between, filled up, p. 57. 

DENBOW'S NECK, JILE. Shore-line sUl'Tey of, p.2L 
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DE"!IT:NIS. EUW ARD, PILOT OF REVENUE STEAMER :Mc­
CULLOCH. Reference to services rendered by, p. 53. 

DENNIS, W. H., .ASSISTANT. Completion of the topographir,al 
r6"nrvey of Block Island, pp. 28, 29; topographical resurveys on or 
near the north •horeof Long Island Sound to complete resurve.1s 
previously ma.de, p. 31. 

DENT, B. C., ENSIGN, U. S. N., p.153. 
DEPARTMENTS OP THE GOVERNMENT. Infotmation fnr· 

nished to, npon application, etc. (Appendix No. 3), pp. 105-111; 
reference.a to. pp. 1, 19, 89. 

DEPARTMENT (TREASURY). Ref<>rence to reduction of ap­
proved esti:uates, p. 1. 

DEPOT KEY FLA. Tide-gauge established at, p. 58. 
DEPTH A:ND VELOCITY OF GULF STREAM CURRENTS, 

p.55. 

DESERET, STATION OF TRIANGULATION IN UTAH, p.S6. 
DESCRIPTIVE REPOltTS TO ACCOMPANY ORIGINAL TO­

POGRAPHICAL AND HYDROGRAPHICAL SHEETS. Ref­
erence to (soo Appendix No. 11, 1887) pp. 8, 9. 

DETAILED TOPOGRAPHIC RESURVEY OF THE NORTH 
SHORE OF LONG ISLA.ND 1''ROM: EAST BRIDGEPORT, 
CONN., TO THE EASTWARD, p. 32. 

DETERMINATIONS OF GEOGRAPHICAL POSITION ESTI· 
MATED FOR, p.13. 

DFTERMINATION BY TRIANGULATION OF THE BOUND· 
ARY LINES ON LA.ND OF CITIES A.ND TOWNS IN MAS­
SACHUSETTS, pp. 23, 24, 25. 

DETERMINATION OF POINTS FOR T!IE USE OF TRE TO­
POGRAPHICAL SURVEY OF THE STATE OF M..A.SSACHU­
SETTS, pp, 24, 25. 

DETERMINATION BY TRIANGULATION OF ADDITIONAL 
ST..A.TIONS IN NEWARK BAY AND VICINITY,p.40. 

DETERMINATION OF LONGITUDE A.ND THE .M.A.GN'I.'IC 
ELEMENTS OF PORTLAND, OREGON, 11. 71. 

DETERMINATIONS OF LATITUDE AND GRAVITY aT 
STATIONS IN THE HA.WA.IIA.N ISLANDS FOR THE 
HAWAIIAN GOVERNMENT, pp. 87, 88. 

DEVELOPMENT (A.ND GROWTH) OF COUNTRY. Close reJa. 
tion borne to, by the work of the Coast a.nd Gt>odetic Sµrvey, p.1. 

DEWEY ANCHORA.GE, A.LASKA.. References to, pp. 75, 76, 71. 
DEWEY. T. G., ENSIGN, U. S. N. Service in Alaska, p. 77. 
DIC.KINS, E. F., ASSISTANT. Topographical reconnaissance of 

the eoast of Oregon, betw"6n the Umpqu&h and Yaquina Rivers, 
pp. 68, 69; service in party of ABSlstant Davidson, topographical 
resnrves of Suisun·Bay, p. 64. 

DIRECTOR Olf PUBLIC WORKS OF THE CITY OF PHILA.· 
DELPIIU.. Facilitieo afforded by, p. 44. 

DIRECTOR OF THE M!NT. Reference to request made by, for 
aid in verification and adjustment of standard weights, p. 87. 

DISBURSING OFFICER OF THE SURVEY. Reference to Deed 
of, p.140. 

DISBURSING CLERK, TREASURY DEPARTMENT (G. A.. 
Bartlett). References to, pp.11, 140. 

DISCOVERI'&S AND DEVELOPMENTS. Reference to and ab­
stract of, pp. 2, 5. 

DISMAL SW.A.MP CANAL, N. C. Reference to boundary stone 
on, p.49. 

DISTRIBUTING RESERVOIR, D. C. Reference to, p. 47, 
DISTRIBUTION OF CH.ARTS. Reference to, l'· 5. 
DISTRIBUTION OF ANNUAL REPORTS. Reference to, p. 5; 

aoo all!O A.ppendiees Nos. 2 and 4, 1887, pp.104, 131, 1ll2. 
DISTRIBUTION OF THE PARTIES OF THE SURVEY. Ap· 

pendix No. I, pp. 95-101. 
DISTRICT OF COLUMBIA, included In Section Ill, p. 46; ref­

erenoo to. p.a. 
DIVISIONS OF THE COAST AND GEODETIC SURVEY OF· 

1''ICE. Appendix No. 4, annual reports from, pp. 116-141. 
DOBBS FERRY, HUDSON RIVER. Referenoo to tlde·gauge ai, 

p.37. 
DODD, A. W., ENSIGN, U. S. N. Service on the coaat of Maine, 

in Long loland Sound, and in New York Harbor, pp. 21, 31, 35. 
DONN. F. C. Drawing and Hydroj!l'&phic Diviliona, p. 20. 
DONN, JORN W., ASl:!ISTANT. Continuation of the detailed 

topographical survey of the Diatrictof Columbia, pp. 47, 48; ref· 
erence to work d<>ne by, for the Baltimore Harbor Board, p. ~. 

DOOLITTLE, M. H. Computing Divl..ion, p.117. 
DOVER, MASON COUNTY, KY, Refereooo to, p. '19. 

DRAKE, J.C., ENSIGN, U.S. N. Services in North Carolina. Ref­
erence to, p. :n. 

DRAUGHTSMEN. Drawing Division, work of lsee Appendix 
No. 4), pp. 119-121; Hydrographic Division (see AppeIJdix No. 5), 
pp. 148-152. 

DRA. WING DIVISION. Summary of work of, pp. Im, 114; a>mual 
report of (see Appendix No.4), pp.119-121. 

DREW A.ND CENTER STREETS, DA.LDWIN, FLA. Magnetic 
station esi,ablished near e-0ruer of, p. 54. 

DRY.DOCK WHARF, ELIZABETHPORT, N. J. Tide-gauge at, 
p.42. 

DRY RIDGE. Station of trian!(ulation in Kentucky, p. 80. 
DUE SB ERR\", J.M. Services in Archives and Lil.Jrary and in Ac­

counting- a.nd Computin'! Divisions, pp. 119, 136, 139. 
DUl'."N, J. L. Recorder on steamer Bacht, p. 57. 
DUTCH REFORMED CHURCH, BERUEN, N.J. Tower of, oc­

cupied as a station of the triangulation, p. 40. 

E. 

EAGRE (•cbooner). Use of, and references to, pp. ~o. 33, 35, 37. 
EARNEST (schooner). Use of, and references to, pp. 73, 74. 
EA.RTHQU.AKE IN CliARLESTON, S. C. S~ecial examination 

"" to effoct of, upon the harbor ancl approaches, pp. 53, 54; elfact of, 
upon Rattlesnake Shoal ligbt-shi11, p. 54. 

EAST RASE TO WEST BASE, FLA. Referenmi to, p. 56. 
EAST B.ASE TO SANDY KEY, FLA. Line of triangulation, 

P· 56. 
EAST BRIDGEPORT, CONN., TO THE EASTW A.RD. Detailed 

topographic survey, p. 32. 
EAST BRIDGEPORT, CONN., TO WEST HAVEN. Reference 

to geologfo@l. features of conn try, p. 32. 
EASTPORT, ME. Survey of St.Croix River bei:un at., p. 21; steam. 

launch laid up at, by Lieutenant Hawley, p. 22. 
EAST RIVER, N. Y. Tidal examinations and comparisons in, and 

bydro!!fap hie examinations in, pp. 35, 36 ; gauging of, p. 36; CUI" 

rent stations in, oft' Twenty-third street, p. 37; zermt of tide stations 
in, connected by ge.Jdesic Jeyeling, pp. 38-40 ; crossing of, by line 
of geodesic leveling, pp. 38-40. 

EATON'.:i NECK A.ND EXECUTION ROCKS, LONG ISL.AND 
SOUND. Hydrography between, p. 30; current ststions off of, pp. 
30, 31; to Setauket Harbor, shor6*liue resurve_yed from, p. 33. 

E0KMAN. Station of tria.ngnlation in Kans&•, p. 8-1,, 

EDGARTOWN HARBOR. New inlet into, pp. 27, 28; hydro­
gra11hin examinations in &ad in approaches to, pp. 27, 28. 

EDGEMOOR, DELA.WARE RIVER. Recommendation for estab-
lishment of tide·gange at, p. #. 

EDW .ARDS, JAMES C. Accounting division, p. 138. 
EICHHOLTZ, H. G. In charge of cbart .. room, p. 132. 
EIGHTY-FOURTH STREET. Tide-gauge and bench-mark at, pp. 

'i{l,39. 
EIMBECK, WILLI.AM, ASSISTANT. Geodetic operatioes. Con­

tinuation of triangulation in 6'll!tern Pennsylvania, towards tho 
uorthern hcundary of the State, pp.42, 43; inatrncted toreaume field­
work in Utah, p. 43 ; reference to report on primary base line in 
Utah, p. 43 ; extension to the eastward of the tranocontiuental 
triangulation from stations in Central Utsh, pp. ii!, 86; preparation 
of a final report upon hio duplex base app1natns, p. 86. 

ELECTROTYPE PLA.'fES. Statislicsof,p.I°'. 
ELECTROTYPING DIVISION. Annual report of, pp. 122, 123. 
ELECTROTYPIJ>T A.ND PHOTOGRAPHER. Reference to D. 

C. Cbapm•n's services as, p. 114. 
ELEVATIONS. Statiatica of, p.103. 
ELIZABETH, N. J. Spire of First Presbyterian Church occnpied 

as a station of triangnlation, p. 40. 
ELIZABETRPORT, N.J. Reference to, and tide-gauge eetablished 

at,pp.4-0,42. 
ELLICOTT, EUGENE, ASSISTANT: Topographical enrvey of 

the eoaat of Maine, from Hoose Cove to Quod<ly llead, and of the 
westarn ahore-1.ine of Cobloook Bay and shore-line of Denbow'• 
N ee>k, p. 21 ; aealgned to oftiee daty in party of A.uistant llitoh<lll, 
p. 21. 

ELM TREE BEA.CON, S'rATEN ISL&ND, N. Y. Loos.tiGn. of 
wreck ofc, p. 41. 

ELY:MUS Jrl'..A:RITIHA.. Growth of, in Bay of San Pablo, Cal., 
reforred to, P• ~. 

E1il'.P1RE CITY, COOS COUNTY, OREGON. 'Referenoe to, p. fii. 
ENDEAVOR (steamer). Ueeof18Ddrelereaeeto, pp.118,3',Gl, 
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ENGINEER BUREAU. U. S. A. Charts furnished to, p:91. 
ENGINEER'S CLUB (of Philadelphia). Charts furnished to, p. 

91. 
ENGRAVING (AND ELECTROTYPING AND PRINTING) 

DIVISIONS. Reference to Assistant H.G. Ogden, in cbarl(e of, I•P· 
89, 901 114; annual report, of, pp. 122-126. 

ENGRAVING AND OTHER DIVISIONS OF OFFICE. Increase 
()f force noedod in, p. 11; recommendation for increase of pay of 
chiefs of, p. 11 

ENGRAVED PLATES. Statistics of, p. 104. 
ENGRAVED PLATES OF MAPS AND CHARTS. Tabular 

•tatemenl of work on, pp. 124-126. 
ENSIGNS AND OTHER OFICERS OF THE U.S. NAVY. Lists 

of, on duty in Coast and Geodetic Survey, pp. 153, 154. 
ENTHOFFER, J. Enl(raving Division, pp. 122, 125, 126. 
ENTHOFFER, E. J. Engravini: Divi&ion, pp. 122, 124, 126. 
ENTRANCE TO VI:llEYARD SOUND. Reference to, p.6. 
ERICHSEN, P. Drawing Division, p. llO. 
ESHLEMAN, E. Instrument Division, p. 127. 
ESTIM.l..TES APPROVED BY THE DEPARTMENT. Refer. 

ence to reduction of, by Congress, p. I; need of appropriations to 
full amount of, p. 1. 

ESTIMATES. E<planation of, p.10. 
ESTIMATES FOR FISCAL YEAR 1888-'89. Statement of, trans­

mitted to the Department, pp. 10, 11. 
ESTIMATES. Aggregate of, compared with aggregate for eurrent 

"'Y"1.T, p. l, 
ESTIMATES FOR PARTY EXPENSES. Explanat.ion of,,y1. 10. 
ESTIMA.TE FOR CONTRIBUTION OF THE UNITED STA TES 

TO THE INTERNATIONAL GEODETlC .ASSOCIATION, 
p. 13 ; explanation of, pp. 13, H. 

ESTIMATES. Reduct,Jon in number of field officers contemplated 
by, p. 11. 

ESTIMA.TE FOR PAY OFOFFICE FORCE. Explanation of, v.11. 
ESTIMATE FOR PRINTING, ETC. Explanation of, p. 11. 
ESTIMATES IN DETAIL, pp. ll-18. 
ESTIMA. TE IN DETAIL FOR PA It TY EXPEN'SES, pp. 12, 14. 
ESTIMATE FOR PAY OF FIELD OFFlCERS, p. 14. 
ESTIMATE l<'OR PAY OF OFFICE FORCE, pp.14, 16. 
ESTIMATE FOR OFFICE EXPENSES, p.16. 
ESTIMA"l'E FOR REPAIRS A.ND MAINTENANCE OF THE 

COMPLEMENT 01'' VESSELS, p.13. 
ESTIMATE 1''0R THE ItENT OF OFFICE BUILDINGS, PUB. 

LISJilNG OBSERV.ATIO:.\S, PRINTINtt AND :BINDING, 
ETC., pp.16, 17. 

ESTIMATE OF APPROPRIATIONS REQUIRED BY THE 
OFFICE OE' CONSTRUCTION OF STANDARD WEIGHTS 
.AND ME A SURES, pp. 17, 18. 

ETOLIN HARBOR, Alaska. Hydrog-raphic sheet of, referrt!d to, 
p.76. 

ETOLIN ISLAND, A.LASKA. Reference to, p. 75. 
EV .ANS, H. C. Engraving Division, pp. 122, 12i-126. 
EWA PUULOA. Station occupied in Hawaiian Isl1mds, p. SS. 
EXAMINATION OF LEDGE IN MOOS·A.-llEC REACH, ME., 

p. 22; Tibbett'& fu><,k and J aoksoD Le.t\ge, Ye., 22. 
EXAMINATIONS FOR THE USE OF COAST PILOT, on coasts 

or MllSsacbusetts, Rhode Island, and New Jersey, p. 27. 
EXECUTION ROCKS TO EA TON'S NECK. Hydrograpby be· 

tween, p. 30. ; to Faulkner's Island, bydrol!l'•PhY between, p. 30; 
iide-guage eetabllshed at, p. 30; current station w ... t of, p. 30 ; to 
Sheffield Island Llgbt, Long Island Sound, in-sboro hydrograpby 
uf, p. at. 

EXPLANATION OF ESTIMATES, pp. 10, 11. 
EXTENSION 01'' TRIANGULATION AND RECONNAISSANCE 

IN SOUTHERN NEW JEBSEY TOW .ARDS DELAWARE 
RIVER AND BAY, pp. 44,45. 

EXTENSION TO THE E.ASTW.ARD OF THE TRANSCONTI. 
NENTAL TRIANGULATION FROM STATIONS IN CEN· 
TR.AL UT.AH, pp. 85, 86. ... 

FABER'S CED.AR MlLL ON DEPOT KEY, FLA. Tide-gange 
eatablished near, p. 511. 

FACTORY POND, S. I. Uae of, for rnting current me!A!r8, p. 38. 
FA.RS, C. M:.,EN.SIGN, U.S. N. Service iti LoDglalandSo1111.dand 

in theeonndsofNonh Carolina, Jll" 31,51,153, 

H. Ex.17-II 

FAIRCHILD, _HON. C. S., SECRETARY OF THE TREASURY. 
Report su\Jm1tt00 to, p. l. 

FAIRFIELD, GEORGE A.., ASSIST A.NT. Occupation of stations 
in Indiana for exten<ling to the eastward the transcontinental tri­
angulation near tbe 39th parallel. J•Jl· 81, 82; electric light for axis 
il1umination introduced by, p. l27. 

F.AiltFIELD .AND MOSMAN, .ASSIST.ANTS. Conference with, 
by AsBistant Perkins, pp. 80, 81. 

FAIRFIELD, Vi'. B. E>.tra ul>servcr. Services iu New York 
Harbor survey, Pl~- 39, 40; serv1eeR in geo11e&ic leveling work in 
Alabama and Mississippi, l'· GO; scn-ict·s ill Ohio and Kentuckr-. 
p. 80; ser~icea in Indiana, p. 8~ ; services in Computing Divislo~~ 
p.118. 

F .AlRVIEW. Station of trian~uJation in Inrliunn, p. 83. 
FAULKNER"S ISL.AND TO EXECUTION HOCKS. Hydro. 

graphic resurvey of Long Island Sound from, JI. 30. 
FAULKNER'S ISLAND. Tide-gauge eHtauli•lml at, 11. 30 
FALL RIVER, llfASS. Hydr<Jgrapbic examin,.tions et, J>. 27. 
FALMOUTH AND GOSNOLD. MA.SS. Boundary line between 

referr d to, p. 24. 
FALMOUTH, KY. Referenll<' to, p. St. 
FAHQUllAR, il. Computing Division. p.118. 
FEARLESS (Steam-tu~). 8en'i<'·es rn1dered by captain of, in sur­

V('.\' of Umpr1uah IUver entranct', p. 68. 
FEBRUARY AND APRIL. Ne~d ofaurvevs in these months for 

the d,.velopment of tbe physical byll1ograp
0

h.) of New y, rk Ilar. 
bor, p. 3i. 

FERREL TIDE-PREDICTING MACHINE. l{eference to the nse 
of,p.129. 

FIELD, A., H., EYSIGN, U. S. X. Servicfls on foast of Maine, 
Massaehu!WUs, and Flm·it1a, pp. 2~, 28, 57. 

FIELD ANIJ OFFICE WORK DURING THE YEA'IL Rt>for· 
eneee to tabular statement of statistics of in Appendix No. 2, pp. 
I, 19,89. 

FIELD OPERA TIO NS. Extent of, dnring tho year, p. 2; abslr"d 
of reports of, in Part II, p.19. 

FIELD-WORK. General statement of progress in, Pl'· 2-4; A flan. 
tic coast, pp. 2-4- i Pacific coast, p. 4: i interior Sta.tel:'!, I'· 4: special 
operations, p. 4. 

FINLEY-BARTLE. Line of trian{!11latio11 in In<liaua, p. 83. 
FINISHED CllARTS PUBLISHED. Statistic" of, p.104. 
FIRST COMPTROLLER (TREASURY DEPAI:TMENT). Ref. 

erence to, p. 115. 

FlltST PRESBYTElUAN cm:mvrr, ELIZA.BETH, N, J. Spire 
of, oecnpied as a station of tria.ngulatiou, p. 40. 

FIRST STREET, CAPITOL IIIJ,L, W A:;;ll ING TON, D. C. Refer. 
ence to occupation of magndic stations on, p. 47. 

FISCAL YEAR ENDED JUNE 30, 1887. Heport of progress sub . 
mittOO, p. I. 

FISCAL YEA.R 1887-'88. .Appr~priation fur, compared with esti­
mat< •for 1888-'8U, p. l. 

FISCA..L YEAR 1881-'82. Systematic arrangement introdntl<ld in 
report for, p. I. 

FISC.A L YEAH !8!16-'f57. Reference to A ppeudkes Nos. 1 to 5, p. 
1; publication aud distribution or cbartl'>, title-ta.hfos, uotieett to 
mariners, anJ. annual reports, pp. 4, 5; discovt•.ries autl d(~Yelop. 

ments in, p. 5. 
FISCAL YEAR 1888-'~9. Explanation of cstiwate• for, pp.10, II; 

estimates in 1letail, pp. 11-18. 
F'ISClIEU, E. G. Chief llloobanicia11, pp. IH, 127. 
FISCHER, L . .A. Instrument Division, p. 127. 
FISHER'S ISLAND SOUND. l!;droi.,'l"aphic examination• in, for 

Coast. Pilot, p. 33. 
FITZSIM.MUNS. Station of triangulatfon in Wisconsin, ?.83. 
FIVE-MILE RIVER. Additional soundings in, p. 31. 
FLEMElt, J. A. S<lrvices in District of Columbia, p. 98. 
FLETCJlER, W. B., ENSIGN, U.S. N. s~rvices in approaches to 

N "w York Harbor, p. 36. 
FLOR TD A. Peniuoula<>f, included in Sections VI and VIJ, pp. 51, 57; 

magnetic observations at stations in, pp. M, 57; hydrogra11~k sur­
vey on west coast of; currents cff wegt. coast of1 pp. 58, 59; n6e<l of 
epecial observations of current" off west coast ot; p. 5.t. 

FLUCTUATIONS IN THE LEVEL OF LAKE CHAMPLAIN 
AND .A '7ERAGE HEIGHT OF ITS SURF ii.CF; ABOVE THE 
SEA. Reference to discU!l8ion of, pp. 6, 7; see, also, Appendix 

No. 7, l'P· t•m. 
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FLUSHING BAY, N. Y. Tidal examinations and comparisons in, 
p.35. 

FLYNN'S LEDGE AND CRANBERRY LEDGE, CO.A.ST OF 
MAINE. Additional soundings between, p. 22. 

FOOT OF EIGHTY.FOURTH STREET. EAST RIVER, NEW 
YORK. Tide-gauge established at, p.37. 

FORMATION .A.ND MOVEMENT OF ICE .A.ND SRO.A.LS IN 
DELAWARE RIVER AND BAY. Special &ttention given to, 
p.2. 

FORMS OF QUESTIONS DEVISED TO OBTAIN SPECIAL 
INFORMATION IN REGARD TO PORTS AND HARBORS. 
Rt:fenmce to, p. 147. 

FORNEY, STERMAN, ASSIST.A.NT. Topographical surveys on 
the coast of California in the vicinity of San Simt:hm Bay, p. 63. 

FORSE, G.F., LIEUTENANT, "C. S. N .• ASSIST.A.NT. Hydro. 
graphic f.';nrveys in Admiralty Inlet, Port Townsond Bay, Posee,s. 
sion Sonnd, and Port Susan, pp. 73, 74. 

FORT A VENUE, BALTIMORE. :Measm·emcnt of secondary bll8e 
line upon, p. 47. 

FORT CONGER INTERNATIONAL POLAR STATION. Ref­
erence to the discussion of the astronomical and magnetic and 
tidal observations made at, p. 7; see Appendix No. 10, 1887, pp. 
207-210. 

FORT DELA W .A.RE, DEL.A.WARE RIVER. Recommendation 
for a hydrographic survey of Goose Island Bar, above, p. 44. 

FORT RAMILTON .A.ND HUNTER'S POINT, N. Y. Line of 
geodesic leveling between, pp. 38, 39. 

FORT JOHNSON, N. C. Magnetic station of 1874 reoccupied, p. 51. 
FORT MIFFLIN BAR, DELAWARE RIVER. Recommendation 

for a hydrographic survey of, p. 44. 
FORT SIMPSON, B. C. Astronomical observations at., p. 76. 
FORT SUMTER, S. C. Tidal observations at, p. 53. 
FORT TONG ASS, A LASK.A.. Rock reported near, p. 76. 
FORT W .ADS WORTH, S. I. Station fo line of geodesic Je.,-eling, 

p. 40. 

FORT WR.A.NG ELL, ALASKA. Tidal station at, p. 76; search for 
tock reported near, p. 76; references to hydro!ll"aphic surveys in 
vicinity of, p. 76. 

FORTY-SECOND STREET, .HUDSON RIVER. Tide-gauge es· 
t&blished a.t, p. 37. 

FOUL WEATHER BLUFF, WASH. TER. Rock near by relocated, 
p.73. 

FOULWEATHER BLUFF .A.ND ADMIRALTY HEAD. No 
good anchorage between, p. 73. 

FOUR-FATHOM BANK, S.A.N FRANCISCO HARBOR. Buoys 
located on, p. 64. 

FOURTH EDITION OF P .A.CIFIC COA.ST PILOT. Reference to 
continuation of work on, pp. 63, 64. 

FOWEY ROCKS .A.ND GUN CAY. Reference to the investiga-
tion of the cutTent@ of the Gnlf Stream between, p. 7. 

FOWLER, E. H. Drawing Dh-ision, pp. 119, 120, 121. 
Fl~ANKLIN FURN .A.CE. Stat.ion of triangulation in Ohlo, p. 79. 
FREDERICK SOUND, .ALA!'KA. References to, pp. 76, 77. 
FREELAND-PA VILlON KEY. Line of triangulation in Florida., 

p. 56. 

FRENCH, G.R.,ENSIGN, U.S. N. Servicee in New York Harbor, 
pp.U,42. 

FRENCH, H. 0., MASTER C.!.RPENTER, p. 128. 
FRENCH, DR. W. B., EXECUTIVE AND ACCOUNTING 

CLERK. Offioo of ASBi•t&nt in charge, p. 91. 
FUCA. STRAITS. Manuscript of Pacific Coast Pilot flnl•hed to 

bead of, pp. 63, 61. 
FUCA. (steam-launch). Use of and reference to, p. 76. 
FULDA (steamer). Grounding of refel'l"ed to, p. 81. 

G. 

GAINESVILLE, FL.A. Magnetic station at, pp. 54, 67. 
GALLAGHER, C.A.PT. J. B., SUPERINTENDENT STE.A.M 

COLLIERS, PHIL.A.DELPHI.A. AND REA.DING ltAILRO.AD 
COMP .A.NY. Acknowledgment of 11ervioes rendered, p. Mo 

GARDINER, UlfPQUA.H RIVER, OREGON. Reference to as 
outfitting •tatlon for reconuaiaa&nee party; oonndinge below, pp. 
67,68. 

GAS-HOUSE WHARF, BROOKLYN. Station on line of geodeefo 
leveling, p. 39. 

GEO:qEY, C. D. Tidal Division, p. 1119 

GEDNEY"ISLAND, POSSESSION" SOUND. :Reference to, p. 73. 
GEDNEY (ste&Dler). Use of and referenoe to, pp. 20, 21, 3-0, 31. 
GENERA.L PROGRESS. Reference to summary statements of, pp. 

1, 2; two maps of referred to, p. J. 
GENERAL STATEMENTS OF PROGRESS. Field work. office 

work, dl8coveries and de.,-elopment.s, and special scientific work, 
pp. 2-9. 

GENERAL INDEX TO THE MAPS, CHARTS, A.ND ILLUS. 
TR.A.TIONS PUBLISHED IN THE .A.NNU.A.L REPORTS. 
Reference tCJ, p. 9. (See Appendix No.12, iB87, pp.217-268. 

GENERAL EXPENSES OF OFFICE. Total of estimateo for, p. 16. 
GENERAL INSTRUCTIONS FOR HYDROGR.APHIC WORK. 

Reference tCJ, p. 13. 
GENERAL CHA.ROE OF PACIFIC COAST WORK. Assign. 

ment of Assistant Davidson to, continued, p. 13. 
GENERAL LAND OFFICE SYSTEM OF SURVEYS. Connec. 

tion of the triangub.tion with the second principal meridian of, 
p.82. 

GENERAL OFFICE ASSIST.A.NT. Annual report ot; pp.130-13!1. 

GENERAL GOVERNMENT. Reference to information furnished 
by the snb-0ffice, San Francisco, to oivil, military, and naval oftl. 
cers of, p. 91. 

GEODESIC LEVELING. Lines of, carried fr"m Citronelle, A.la., 
to Quitman, Miss., pp. 59, 60. 

GEODESY,.A. BIBLIOGRAPHY OF. AppendixNo.16, pp.313-512. 
GEODETIC AND MAGNETIC DAT.A. SUPPLIED TO COM· 

MISSIONERS OF VIRGINIA AND NORTH CAROLINA. 
Reference to, p. 113. 

GEODETIC OPERATIONS IN ST.A.TES. Referenooto,p.2. 
GEODETIC JUNCTION OF FERNANDIN ~ WITH CEDAR 

KEYS included in the eotimates, p. 12. 
GEODETIC OPERATIONS. Uootinuation of the triangulation in 

ea.stern Pennsylvania toward the northern boundary of the State, 
pp. 42, 43; extensicm of triangulation and rooonnais.eance in south· 
em New Jersey toward Delaware River and Bay, pp. 44,45. 

GEODETIC OPERATIONS. Reconoaifl8Bnc9 for the connection 
of the triangulation of the State of Tennessee with the primary 
triangulation of the Coaot a.nd Geodetic SurveJ· in northern Geor­
gia. pp. 78, 79; extension of reconnaiasance for additlona.l stations 
of the triangulation of the State of Indiana, pp. 82, 83; ,continua­
tion <>f, in the St&te of Wisconsin, preliminary to a triangulation 
of the State of Minnesota, p. 85. 

GEOORAPIDCAL POSITIONS DETERMINED. Statistics of, 
p.103. 

GEORGETOWN, BROWN COUNTY, ORTO. Refere11ce to, p. 79. 
GEORGETOWN AND PORTSMOUTH RAILROAD. OHIO. 

Genera.I examination of country along, p. 79. 

GEO~GI.A. Magnotlo ob•ervatlons at stations in, pp. 53, 54; State 
of, included In Section V, p. 52. 

GERHARD, THEODORE. Instrument shop, and Office of Weights 
a.nd M6W!Ure8, pp. 128, 138. 

GERMAN GOVERNMENT. Beference to invitation from, t-0 
UnltOO. States, t.o signify its adhesion to the Internatlona.l Geodetic 
Associationt p. IO. 

GILBERT, J. J., ASSIST.A.NT. Beach measurement and topo-
11;raphical survey between Sboa.lwater Bay an<l Gray's Harbor, 
Wash. Ter., p. 71; special triangulation and t.opogl'apby at Tacoma 
and Seattle, Puget Sound, pp. 71, 72; triangulation and topography 
of Rosario Strait and vicinity; triangulation and topography begun 
in Samlsh and Bellingham Baya, Wash. Ter., p. 75. 

GIVEN, W.H. Services in New York Harbor, p. 38. 
GLASCOCK, R. C. Property clerk in offioo, p.128; assignment to 

.Accounting Divlalon, p.139. 
GLOUCESTER COUNTY, N. J. References to station Newll.eld 

in, pp. 44, 45. 

GLOUCESTER STREET, BltUNSWICK, GA. :Magnetic station 
on,p.M. 

GOLDEN GA.TE, SA.N FRANCISCO ENTRANCE. Reference 
to, p.M. 

GOODE, JOHN B., Ja Clerk In Coast Pil&t Division, p. U7. 
GOODFELLOW, EDW .A.RD, .ASSISTANT. Preparation for pub­

lication of annnal Mport and appenditt• thereto, p. Ill ; prepa. 
ration of Appendix No.12, general index to the 11rogreaa &ketches, 
illuatratlone, etc., reference to, p.11; .Appendix No. 12, 88 compiled 
by, p. 217-268. 
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GOOSE ISLAND BAR, DELAWARE RIVER. Rooommenda· 
tion for hydrographic survey of, p. «. 

GORE, J, B. .A. Bibliography of Geodesy, Appendix 16, 1887, pp. 
313-512. 

GOSNOLD A.ND F ALMOUTll, TOWNS IN MASSACHUSETTS. 
Boundary line in tide.water between. defined, p. 24. 

GOVERNYENT WHARF, SANDY HOOK. Reference to U.S. 
Engineer'• tide.gauge at, p. 41. 

GOVERNOR OF MINNESOTA. Reference to request for deter· 
mination of geographical positions in the State, p. 85; also to nomina. 
tion of Professor Hoag as acting ..Assistant, p. 85. 

GOVERNOR'S ISLAND, NEW YORK HARBOR. Tide-gauge as 
eeta.bli~hed at, p. 37 i Rta.tion on line of geodesic leveling, p. 39. 

GOW .A.1'-US BAY, N. Y. Reference to, p. 39. 
GRANDE ISLE AND RACCOON POINT. Triangnlation and 

topography upon the coast of Louisiana between, p. 60. 
GRANDE OCT CHIEN BAYOU. LA. Reference to, p. 60. 
GRANDE PASS, HARBOR OF REFUGE ON COAST OF LOUIS­

IA N .A. Reference to, p. 60. 
GR.A.ND JUNCTION, COLO Latitude of, determined, p. SS. 
GR.AND .JUNCTION AND COLORADO SPRINGS. Determina· 

tion of -differenoo of longitncle between, p. 85. 
GRANGER, F. D., AS81STANT. ReconnaisBance for the exten· 

sion to w•stwnrd of the primary triangulation near the ll!lth para]. 
lel in Ka.nsas, p. 84. 

GRASSY.JOHN'S MOUNT. Line of triangulation in Georgia, 
p. 79. 

GRAVE SEND BAY, N. Y. Reference to, p. 39. 
GRAVITY AND LATITUDE DETERMINATIONS .AT STA.· 

TIONS ON THE HAW AJIAN ISLAND-i FOR THE RA· 
WAilA.N GOVERNMENT, pp. 87, 88. 

GRAY, EMMET. Tidal observer at Saucelito, p. 6ti. 
GRAY, J.B., AID. Services in Long Island and on the west coast 

of Florida, pp. 32, 56; topograph'cal aurveyoftbe south branch of 
Cobsoook Bay, p. 21. 

GRAY'S HARBOR AND SHOAL WATER BAY. Report of by· 
drographic surveys between; also of beaeh measurement anfl 
topographical survey• between, p. 71. 

GR.A.Y'S HARBOR TO CAPE FLATTERY. Roconnaissance of 
coast of Washington Territory from, pp. 72, 73. 

GR..l.Y'S HARBOR, WA.SH. TER. Topographical sheet of, inked 
e.nd forwarded to the office, p. 71. 

GREAT SALT POND, BLOCK ISLAND. Reference to, p. 28. 
GREELY (A. W.), LIEUTENANT, U.S. ARMY. Reduction and 

discnssion of tidal observations common icated to, pp.114.128, 129 
referenve to, as in charge of Lady Franklin Day Polar 'Expedition 
1881-'84, pp. 7, 117. ' 

GREEN, F. R. Miecellaneous Division, p.133. 
GREENE COUNTY, IND. Occupatfon of station in, p. 81. 
GTIIFFIN, T. D., ENSIGN, U.S. N. Service of, off the coasts of 

Delaware, Maryland, and North Carolina, pp. ~2. 153. 
GRINNELL LAND. Reference to ohsenationsat Fort Conger, in, 

p. 7. 

GROVE-LINWOOD. Line oftriangnlation in New Jersey, p. 45. 
GROWTH AND DEVELOPMENT OF '!.'HE COUNTRY AND 

THE GOVERNMENT. Approprl..tions for ol(jects related to, 
compared with those relating to care and maintenance, p. l; close 
relation of work of Coast and 6eodetic Survey to, p. I. 

GUILFORD, CONN. Additional sonndini:s 06, p. 31. 
GULF COASTS, PORTS, AND RIVERS. Included in Section VIII, 

p.59. 
GULF-JOHN'S MOUNT. Line of triangulation in Georgia, p. 79. 
GULF OF .MEXICO. Reference to Gulf Stream current entering, 

p. 55. 
GULF STREAM EXPLORATIOYS. Observations of currents, 

1887. Referencilll to; sce also Appendix No. 8, 1887; opeci.&l at­
tention given to obaervations of currents of, pp. 7, M, 55. 

GULF STREAM AND JAPAN STREAM. Temperature and 
Clll'l'ent observations in, inclnded in estimates, pp. 11, 12. 

GUNNISON, COLO. Magnetic ohaervations at, p. 85. 
GUNNISON, COLO., AND COLORADO SPRINGS. Detennina. 

tion of the difl'~nee of longitude bet .. t141Sl, l'· SS. ... 
HACKENSACK RAILROAD BRIDGE. Tidal •talion at, p. 37. 
llAIK.U, ISL.A.ND OF M'..lUI. Station for obgervationa of latitude 

and gravity, p. 88. 

HALmUT BANK, ADMIRALTY B.AY, WASH. TER, p. 73. 
H.ALPINE,'N.J.L.T.,ENSIG~U.S.'N. Services on the cnaetof 

Maine and in New York Harbor an1l approache8, pp. 21, 31. 
H.ALTER, R. E., ASSIST.A.NT. Series of m"'gndic ob•ervatione 

with self.registering magnetic apparatus eont,inued at Loa. An~ 
gelee, Cal., p. 62. 

HA.MliONTON STATION OF TRIANGrLATIOX IN' NEW 
JERSEY, p. 44. 

HAMPTON ROADS, VA. Reference to, p. 46. 
HANDKERCHIEF AND SHOVEL1''UL SHOALS, MASS. Ob· 

servations of cnttents between. pp. 26, 27. 
HANNUM. W. G., LIEUTEXANT, U. S. N. Service in Long 

Island Sound, p. 34. 
HA.NUS, G. C., LIEUTENANT, U.S. N. Reference to tide.gauge 

established by, at Elizabeth port, N. J., p. 42; bench·mark at Bath 
Beach. N. Y., p. 38; continuation of the hydrohf"3phic resurvey of 
New York Bay and Hacbo . ll· 41, 42; reference to hydrogtaIJhic 
survey of Charleston Harbor in 18861 pp. 53; detachment of1 from 
survey "'"ferred to, IJ. 42. 

HARBOR (AND B.A.Y) OF :NEW YORK. Continuation of sur· 
veys for the development of the physical hydrography of, pp. 
37-40. 

llARBOR OF NEW YORK. Tidal profiles of, reference to, am1 to 
sur~ey of, p. 36. 

HARBOR BOARD OF BALTIMORE. Reference to, p. 46. 
HARBOR COMMISSION OF PHILADELPHIA. Chart. fur­

nished to, l'- 91; facilities extended to United States ad~isory 
board of, p. 91. 

HARBOR .A.ND LAND COMMISSION OF M.ASSACffCSETTS. 
Reference to pl,.n of Booton Harbor transmitted to office b~-. p. 24. 

HARhOR-MASTER OF BOSTOX. Reference to facilities afforded 
by, p. 27. 

HARDING'S BEACH, COAST OF YASS.ACH'ITSETTS. Tide­
~auge at, p. 25. 

HARLEM RIVER. Reference to ebore.Jine resnrve) of, p. 40. 
HARLEM, HUDSON, AXD EAST RIVERS. Tidal examinations 

in, p.85. 
HARRISON, H. W., ENSIGN, 1J. S. N .. pp. 153, 154. 
HARVEY, R JIL Reference to, p. 116. 
HARVIE, MISS S. B., TYPE-WRITER, p. 91. 
HASKELL, E. E. Acknowledgment of service in New York Har· 

bar survey, p. 38. 
HASSLER (steamer). Use of, and reference to, p. 66. 
HASSON, A. R. Acknowledgment of services in New York Har­

bor surrey, p. 38. 
HATTERAS (CAPE). :Reference to anc11orage of steamer Blake 

in great depth for current observations off, pp. 7, 52. 
HA VAN.A, CUBA, AND l'tEBECCA SBO.J.1,, }'L.A. Reference to 

ol1ser\'"atione of currents at. stations between, l'· 52. 
HA. VERRILL AND WHEELERSBURG. SCIOTO COITNTY, 

OHIO. Examination uf river-but tom laud bet,ween, p. 79. 
HA VERRILL RASE. Proposed sit" in Ohio for measurement, 

p.80. 
HAW .A.IIAN I SL.ANDS. Determination of latitude and gravity 

at stations on, for the Hawaiia11 Govt~rnment, pp.Si, 88. 
H.A W .A.HAN GOVER:KME:N'T SURVEY. Reference to the Super· 

intendent of, p. 87. 
HA. W AUAN GOVERNMENT. Reference to request made by 

Minist<>r of, p. 87. 
BA. W AIIAN ISLANDS. Refnence to gravity determinatiolll! on, 

in 1883, p. RS. 
H.A. W .A.II (ISL.A.ND OFJ. Stations occupied on, p. 88. 
HA.WLEY, J.M., LIEUTENANT., U.S. N., ASSISTANT. Hy. 

drographic survey of the coast of l:taine from :Machias Da.y en­
trance to Quoddy Bead, pp. 21, 22; temporar~· chari:e of Hsdro­
grapbio Division, p. 28; h:, dr-ographic examinations in Moos-a-beo 
Reach, additional soundings in Pleasant River, euminat.iona of 
Tibbett'• Rock and Jackson Led11;e, etc., p. ?2; reference to ex­
aminations in Casco Pase.a.Ile and York .Narrows, and to hydTOI?· 
raphy of Grand Manan Channel, p. 22; also, to hydrographlc ex· 
aminations in Edgartown Harbor, pp. 27, 28. 

HAYSJ:OCK, IND. Station of triangulation, p.83. 
HEALD, LI.EDT.ENA.NT, U.S. N. Referenve to tide.gauge put up 

by, at Starboard Creek, Me, p. 22 . 
HEARST :RANCH, COLO. Ref~rence to, p. 63. 
HEIGHTS FROM SPIRIT LEVEUNG OF PRECISION Bl!;. 

TWEEN MOnlLE AND NEW ORLEANS . .A11pen<lil< No. U, 
1887. Reference to discnss1on of. pp. 5, 6. 
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HEIGHTS OF BENCH-MARKS BY SPIRIT LEVELING. 
Statistica of, p. 103. 

HELL GATE, N. Y. Reference to, p. 35. 
HELM, JAMES :M., LIEUTENANT, U. S. N., ASSISTANT. 

Assigned to charge of work in S11mner Strait, southeast Alaska; 
otbe1' sur't'eoy assii:rned to, pp. 751 76; acknowledgment of services, 
p. 77. 

HEMPSTEAD BARBOR, L. I. Hydrograpbfo resurvey of, p. 34; 
resurvey of shore line of1 p. 33. 

HENRY. N. G. Pay yeoman. p. 55. 
HENRYVILLE, CLARK COUNTY, IND. Station of triangula­

tion near, p. 83. 
BERG:ESIIEIMER, E .. ASSISTANT. Charge of Drawing Division, 

refrrred to, p. 89 ; annual report of, pp. 1111-121 ; reference by, to 
loss of B<T,~iee of Mr. Jun ken by resignation, p. 119. 

HERGESHEIMER. JOSEPH, ASSISTANT. Connection of old 
with 1iew triangnlation In the vicinity of Absecon Light, p. 45; 
completion of the t-rianp:nlation on the west coast. of Florida from 
Pavilion Key to Cape Sable, p. 56: reference to length west base· 
micldle base, Cape Sabh\ as detel'"mined by triangulation and by 
actual measurement, p. 56; strong current reported by, along the 
west coast of Florida, p. 56. 

HETHERINGTON, J. Il., ENSIGN, U.S. N. Service on the coasts 
of Maryland, Virl(inia, and North Carolina, pp. 52, 97, 98. 

illGH BRIDGE, N. Y. Tide-gauge at, p. 35. 
HILL, CHARLES B. Clerk in sub-office, San Francisco, pp. 66, 91. 
HILL, W. F. Service in North Carolina, p. 51. 
HILO, HAWAIIAN ISLANDS. Astronomical station at, p. 88. 

HINES, DR. lloundary stone on land of, I'· 49. 
HITCHCOCK (&teamer). Use of, arnl reference to. pp. 60, 61. 
HOAG, PROF. W. R., ACTING AS:lISTANT. Geodetic opera· 

tions preliminary to a triangulation of the State of :Minnesota, p. 
85. 

HODGKINS, W. C., .ASSISTANT. Topographical surzey of the 
north shore of Long Island Sound between Stonington and Pe­
quonuock, Conn., pp. 29,30; junction macl~ with t.opowaphy exe­
cnted by, on north ehore of Long Island Sound, p. 31 ; d"tailt'd 
topc>g:rnphical resurvey of the north 1d10re of Long Island Sound 
from East Bridgeport, Conu., to the e.astward, p. 32; connection 
with topography of, on sonth shore Long Island Sound, p. 33 ; 
service on coast of Louisiana, p. 60. 

HOGAN. Rtation of trianirnlation in Kentucky, p. 81. 
IIOGA.N.Fl,AUGHER. J.ine or trian~ulation in Kentucky, p. 81. 
HOH RIVER, WASH. TEit., pp. 72, 73. 
HONOLULU. Ileforence to observations for latitude and gravity 

made at. in 1883. p. 88; station at. occupied for latitude and gravity 
in 18137, p. 88. 

HO!>l'ORA.BLE (THE\ SECRETARY OF STA TE. Reference to, 
in connection with appropriation for the lnturoational Geodetic 
Association, p. 10. 

HONORABLE (THE) SECUETARY OF THE TREASURY. 
Letter from, trnnsruitting report of Coast a.nd Geodetic Survey to 
Congress, Iii; Annual Report C°""t and Geode!lc Survey sub­
mitted to, pp. 1, 92. 

HOOVER, D. N. Print.ing room, p. 123. 
HORN. Station of t.riimirul,.,tion in Alabama, p. 59. 
HOSMER, CHARLES, ASSISTANT. Completion of the shore 

li11e and interior t-0poin-aphical resnrvey of the north coast of Long 
Ialand Sound from the Norwalk River t-0 Rye Neck, pp. 33, 3'. 

HOU8ATONIC RIVER, t:ONN. Reference to, p. 32. 
IIOWAllll, MAJ. CONWAY R. Cmnmiseioner c>n the part of the 

State of Virginia for boundary survey, p. 49. 
HUDSON RIVER. The underrun of, in its relation to New York 

Bar. Reference to discussion of (see A ppeutlix No. 15, 1887), pp. 
301-311; has two outlets for its commerce and bnt one for its 
waters, p. 8. 

HUDSON, IIARLEM, AND EAST RIVERS. Tidal examinatlona 
in, p. 35. 

HUDSON RIVER. Suhcnrrent of sea-water flowing into bed of, 
p. 37 ; reference to shore-line t'e8nrvey of1 p. 40; interstate bound· 
arics in vicinity of, referred to, p. 113. 

ITUGDES, R. M., ENSIGN, U. S. N. Service oil' the OOMl6 of 
Maryland, Virizinia. North Carolina, and Florida, pp. 52, 55, 97. 

HUGH McCULLOCH (revenue eteamer). Placed at eervlce of 
Assistant Bout<ille for hydrographic examinations in Chal'leaton 
Harbor, p. 53. 

HULME, W. 0., ENSIGN, U. S. N. Services on Long Island Sound 
and on weot coast of Florida, pp 34, 57. 

HUMPHREYS, GENERAL A.A., FORMERLY CHIEF OF EN­
GINEERS. Reference to, pp. 46. 

HUNTER'S POINT, EAST RIVER. Tide· gauge established at, 
p. 37. 

HUNTER'S POINT AND POLHEMUS DOCK. ALSO WIL­
LETT'S POINT AND COLLEGE POINT, EAST RIVER. LinM 
of gsodeaic leveling connecting, p. 39. 

HUNTER'S POINT AND FORT HAMILTON. Main line of 
g:eodesic leveling run between, p. 39. 

HUNTINGTON .AND NORTHPORT llAYS, LONG ISLA.ND 
SOUND. Hydrography of, p. 34. 

HURRICANE OF 1886 ON COAST OF LOUISIANA. Reference 
to, p. 60. 

H\J'TCHINSON'S RIVER, p. 34. 
HUTTON, :N. JI., ENGINEER OF THE llALTIMORE HARBOR 

BOARD. .Application made by, for execution of hydrographlc 
eurvey in Baltimore Harbor, p. 46. · 

HYDROG RA PITTC DIVISION. Reference to annual report of, and 
to (!uties connected wit.b, p. 19; reference to work of, p. 20; an­
nual report of, pp. 148-152; tabular statement of original hydro. 
graphic sheets plotte<l, verified, and inked during the year, pp. 
149-151. 

HYDROGRAPHIC DRA.UGHTSMEN. Names and synopsis of 
work of, pp. 20, 148, 149-151. 

IIYDROGRAPHIC EXAMINATIONS, SURVEYS, AND RE. 
SURVEYS. Numl"'rofStates am! Territories where prosecuted, 
p. 2; estimates for, of outside waters and ba.1'8 south of Absecon 
Light, N. J., p. 12; "8timates for, at Cape Lookout end at Beau­
fort. Inlet, N. C., p. 12; estimates for, on coa11tofCalifornia., p. 12. 

IIYDROGRAPHIC EXA 'MINATIONS. In Charleston Harbor, S. 
C., to determine changes that might be due to earthquake, refer­
ence to, pp. 19, 52, 53; of St,. Croix River and in Penobscot .River, 
Me., pp. 20, 21; of coast of Maine from Machias Bay entrance to 
Q11oddy Read, pp. 21, 22; off Chatham and to the southward, rec­
ommendations for, referred to, pp. 26, 'l:1; for the Coast Pilot on tbe 
coasts of .Massachusetts, Rbodb Island, and New York, p. ~; in 
Edg-artown Harbor a.nd approaches, pp. 27, 28; of currents in Long 
Island Soun<!, p. 30; of Long Island Sound from Faulkner's Island 
to Execution Rocks,.,pp. 30, 31; for the Atlantic Coast Pilot in Long 
bland Sound and on the coast to the eastward, p. 33; of Hemp­
stead Harbor, Lon11: Island Sound, p. 34; of the Swash Channel, 
New York llay, and of llaltimore Harbor,pp.42,47; oil' New Jn. 
let, N. cf., p. 52; (•peciai) in Charleston Harbor, pp. 52, 53; off the 
bar of St. Simons &mnd, Ga , p 54 i on the we.st ooa~t of Florida, 
from Cape Romano to the southward, pp. 56, 57; in-shore anti off. 
shore on west coast of Florida from C<dar Keys to Chasoahow­
ltzka River, pp. 58, 59; on coast of Lonilliana, p. 61; on coast of 
California, at Noonday Rock and near Lompoc Landing, p. 6' i in 
Sni•unand San Pablo Bays, Karqoin~• Strait and vicinity, p. ti6; of 
the Umpquah River, Oregon, and its approaches, pp. 67, 6B; in Till­
amook Bay, off coast of Oregon, in that vicinity, acd in Shoal water 
Bay, Wasb. Ter., pp. 60, 70; of Columbia. River, from Colombia 
City to the head of Bachelor's bland, pp. 70, 71; In Admiralty 
Inlet, Port Townsend, Possession Bay, and Port Suean, p. 731 of 
Clarence and Sumner Straits and vicinity, southeastern Alaska, 
pp. 71\-78. 

HYDROGRAPHIC INSPECTOR, COAST AND GEODETIC 
SURVEY. Annual report of (Appendix No. 5), pp. 143-157; rofer· 
ences to, p. l, 19; recommendation made by, for monthly issue 
ofnotiOOB to mariners, p. 5; reference to, ae member of a board to 
formulate a schedule of topic• for descriptive rtports, p. 8; ref~r· 
ence to, in connection with the estimates, p. 10; as&ignmcnt of f 

Lieut. Commander W. H. Brownson, U. S. N., to duty as, p. IO; 
reference to IMl8ignment of Lieutenant Hawley to duty In offieetlf, 
p.28; reference to special service of Lieutenant Peters under the 
direction of, p. 33; reference to special instrnctions given by, to 
Lieutenant Perkin&, p. 3li; acknowledgment of elforta to have 
new lanuch completed at no early dote, p. 38. 

HYDROGRAPHIC OFFICE, NAVY DEPARTMENT, Refer­
enee to report made by, of unehart.ed ledge in New York Harbor, 
p. 36. 

HYDROGRAPHJC SHEETS SHOWING RESULTS OF SEA­
SON'S WORK IN ALASKA.. Li•t of, p. 70. 

HYDROGRAPHIC SHEETS REGISTERED IN THE .A.R­
CllIVEIS. Tal>lllar etat~ment of, pp. 135, 100. 
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HYDROG:R.A.PHIC SURVEYS EXECUTED DURING THE FIS· 
CA.L YEAR, p. 2. 

HY.OROGRAPHY. Atlantic coast, general stateme11t of progress 
in, pp. 2-4; Pacific coa.st,_ general stattiment of progress in, p.4; 
alld hydrographic. records, statistics of, p. 104:; statistics of, 1883-
'87, p.118. 

•• 
!ARDELLA, C. T., ASSIST.ANT. Resar.-ev cf the shore line of 

Hempstead Harbor, Long Island, and of south sl1ores of Long 
Island Soand, from Setauket Barbor i..o Ea.ton 1 s N eek, p. 33; serv~ 
ices on the coast of Louisiana, p. 60. 

ICE IN DELAWARE RIVER AND EA Y. Observat.io11• offor-
matiou and movement of, p. 44; estimate for uhser"Vations of, p.12. 

ILLINOIS. State of, included in Section XIV, p. 79. 
ILLINOIS (steamer). Grounding of. referred to, p. 42. 
IMMEDIATE SUPERVISION OF STATE SURVEYS. Assign· 

ment of, to Assistant C. O. Boutelle, p. 86. 
IMPORTANT DATA FURNISHED TO STATil COMMISSJON· 

ERS. lteferenoe to, p. 113. 

IMPROVEMENTS MADE IN CHANNELS OF llOl'\TON HAR 
BOU. Reference to plan showing, p. 24. 

INDEX (GENERAL) TO SKETCHE:> AND ILLUSTRATIONS 
PUBLISHED IN THE ANNUAL IlEPORTS. Reference to 
(see Appendix No. 12. 1887), p. 9. 

INDEX MAPS APPENDED TO TIIIS REPORT. References to, 
pp. I, 114; u.sefnlness of, p. 114. 

INDEX MAPS AND ILLUSTRATED .JHART CATALOGUE. 
Refeiences to, pp. 114, 115. 

INDIANA. State of, included in Section XIV, p. 70; rr,connais­
sance for connection of triangulation in, with triangulation in Ohio 
and Kt.~ntucky, pp. 80, 81; occupat.i011 of statiou~ in, for extending to 
the eastward the transcontJneota.l triaugulatiou near Lbe 39th par­
allel in, p. 81 ; reference to geodetfo opera.tiouH in, p. 82; reference 
toac.Ivanooof transcontinental triangulation ia, 11. 80; extension of 
reconnaiol!Mlce for additional •tat ions of the triangulation of, p. 82. 

INDIAN NAME OF MILFORD, CONN Rtlference to, p. 32. 
lNDl.AN NAMES (TU.LAMOOK LANGUAGE) CORRESPOND­

ING TO COMMON NAMES. Reference to, p. 69. 
IN DIAN PONIES. Use of, as pack-animals on Oregon coast, pp. 

72, 73. 
INDIAN SQUAWS (RlootchrreJ\). Reforence t<>. pp. 72, 73. 
IN DLl.NS. Ontlit and supplies of reconnaissance patty on tbe 

Ore.aon coast transported by, p. 73 ; reference to trails on the 
Ore,.!on coast abandoned uy, p. 69. 

I~DlJ.N POINT AND CHARLES ISI,.AND, CONN. Reference 
to breakwater construr:ted by the Go•ernment bct.l'"e<>D, p. 32. 

IN fOR.M ATION FURNISHED TO DEPARTMENTS OF THE 
GOVERNMENT, ETC. Tabular statement of {Appendix No. 3), 
pp. 10:;..111. 

INITIAL POINTS MARKING ANGLES .AND INTERSEC­
TIONS OF TOWN BOUNDARY LINES IN 'l'IDE-WATER. 
Geo~l'aphioal positions of, determined. p. U. 

INNER AND OUTER CHIC.AN. Astronomical stati<>ns in Alaska, 
, .. 76. 

INSHORE HYDROGRAPHIC SURVEYS ON THE NORTH 
COAST OF LONG ISJ,.A.ND, pp. 34, 36. 

INSPECTOR OF FOURTH LIGHT.HOUSE DISTRICT. Charts 
fumiabcd ta, p. 91. 

INSTRUCTIONS AND MEMORANDA FOR DESCRIPTIVE 
REPORTS TO ACCOMPANY ORIGINAL SHEETS (Appendix 
N<>. 11). References to, pp. 8, 9. 

INSTRUMENT DIVISION. Explanation ofestiruatesforincreaoe 
of pay of chief of, p. 11; ID charge of .Assistant Andrew Braid, p. 
90; referenOOA to, pp. 90, 114; snnnal"' ort. of, pp. 126-128. 

INTER.COLONIAL BOUNDARIES. Referencetooneof the oldest 
of the, p.113. 

IN1'ERIOR STATES. General statement of progre&< of field-work 
in, p. 4. 

INTERNATIONAL GEODETIC ASSOCIATION. Explanation nf 
e•timate for delegate to, p. 10; the United States to become,. mem­
ber or, p. 10; contribution fo ""P""""" of, <ll!ltimated for, p. 13. 

INTERNATIONAL POLAR EXPEDITION TO LA DY FRANK. 
LIN BAY. Refttenee to ab&t.ract of results of ""tronomical and 
magnetic observat.ionsof, pp. 7, 117; reference to l"i'port of, and also 
to :reduetion of tidal obsenations m•de by. pp. 114.117. 

INTERNATIONAL POLAR STATION AT FORT CONGER,p. 7. 

INTERNATIOXAL POLAR RESEARCH. Astronomical and 
magnf:'tiC' data formin:z l)art of, P- 117. 

INTERSTATE BOUNIH.RY LINE, VfRGfNIA AND NORTH 
CAROLIN A. !{ef.-rences to, pp. 49, 114. 

INVESTlGATWN TO ASCEHTAIN MODE OF FORMATION 
OF SHOALS AT ENTRANCE TO VINEYARD SOl'ND. Hof. 
erence to, pp. 6, 26 . 

IOWA. State of~ inclu<led in Section XV, p. 84 
ISLE UERNrERE, COAST OF LOUISIANA. Reference to, l'· 61 

... 
JAMES RIVER GHANITE. Us<' of, for meridian stones, p 48. 
JAMES RIVER. Reference to report on oyster-beds of, in A p· 

penrlix No. 11, 1881, I>· 50. 
JESUP, WAYNE COUNTY, GA. Ma)!Yletic station at, p. 54. 
JOCELYN AND PD!E STATIONS OF PRIMARY TRIA.NGU. 

LATION. Effort. to connect triangulation of N<•W Jer.ey wit!J, 

p. 44. 
JOHN'S MOUNT-GRASSY. Line of trianaulatiou in GPorgia, p. 79. 
,TOHN'S MOITNT-Gf;LF. LinP of t.riang11lation in Georgia, p. 79. 
JOHNSTON, MARBURY, ENSIGN, U.S. N. Duty on Long Isl-

and Sound, p. 34. 
JONES. H.P., ENSIGN, U.S. N. Services in New York Harbor 

and on the roast, of Flori,Ja. pp. 42, 57. 
JOXES, G. R, RECORDER ON STEAMER BACHE, p. 57. 
JUAB BASE, UTAH. Reference to •nbstitulion of anot!Jer site 

for, p.43. 
JUNE, 1887. Report for fi.ocal ye1u- ending with, p. l. 
JUNGEN, C. W., ENSIGN, U.S. N.,p.153. 
JUNK EN, CHARLES Drawing Divis\on. Reference. to resigna· 

tion of, p. 119. 

K. 

KADIAK, ALASKA. Continuation of tidul obscrmtions at, in­
cluded in the eMtimate...i1 p. 13. 

KADlAK ISLANll. ALASKA. Self.registerin!( tide-!(uuge at St. 
Paul's, on. p 78. 

KAHATCllEE, STATION OF TRIANGULATION IN .ALA· 
BAMA, p.59. 

KAHUKU, OAIIU, HA. W .AITA N ISLANDS. Station for ol!ser-
va.tions of latitude, p. ~8. 

KAILU .A ON HA. W All. Latitude station, p. 88. 
KALA&, IIA W A.UA.N ISLANDS. Latitude station, p. 88. 
KANSAS. State of, included in Section XV, p. M. 
KANSAS CITY. MO. Reference to, p. 84. 
KANSAS. l::econnaisr:iance for extPnaion to wcstwar<.i of the pri. 

ma.ry triangulation near t11e 39th parall"l in, p. 81. 
KARQUINES STRAITS, CAL. Hydro:.i;r•phic survey in,p. 6-0. 
KATER l'OUND, THE STANDARD TIWY POUND m· TUE 
U~ S. MINT. Reference. to, as a baais of cornpnri.son, p. Si. 

KAUAI, HAWAIIAN ISLANDS. Lat1t1u\e stations on, p. 88. 
KEARNEY, S. A. Instrument shop, p. 128. 
KELLUGG, STATION OF TltIANGULATlON IN NEW JEll· 

SEY, p.45. 
KENT, G. E. Services iu New York Harbor survey, p. 38. 
KENTUCKY. St,atc of, formrng part of Section XIII, J>. 78. 
KENTUCKY AND OB.IO. Transcotitin(·ntal triangulatiuu near 

the 39th para! el extended to the we•tward in, pp. 78, 79. 
KENTUCKY, OHIO, .AND INDIA.NA. Reconnaissanca for the 

connection off.he triani:rnlationA iu. pp. 80, ~l. 
KENTUCKY SIDE OF OHIO RIVER. Reference to formation 

of t·ountl'y, etc., l). 8L 
KEYPORT, N, J. Connection of l:llpogrnphical onn-ey• at. p. 40, 4t; 

terminatjon of topographical survey or Assistant R. M . .Ba.ctu; in 
1886, p.41. 

KEYSER, L. P. Electt'<ltyping Division, p.12S. 
KEV WEST, FLA. Magnetic stat.ion of 1879 at, reoccupied, l" 54: 

a:rriva.l of st6a.mt'T Rtak-f' at, p. 54. 
KEY WEST AND CAPE SARLE. Not.e ••to current• btitwt'en. 

p.56. 
KILL VAN KULL. Topographical resurvey nf sl10r~-Iino of, l'-

32; line of ge-0rl~sic leveling conti.nut-d up 1hc, p. 40. 
KING'S BRIDGE, HUDSO~ RIVER. IU>fer. uce I<>, J>. 3:.. 
KINGSTON TOWNSfilP, :MASS. Triangulation extended ov<-r. 

p.U. 
KLOOTCHM:EN (Indian sqnaws). Outfit. of 1econnai•sa.nce l"'rty 

on Oregon coast transporte<I hy, pp. 72, 73. 
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:KNIGHT, H. M. Engraving Division, p.122. 
KNIGHT, H. T. Engravrng Division, p.122 
:RNOTT'S ISLAND, VA. lloundar.>-line stone on, p. 49. 
KOBA LA, ISLAND OF HAW AH, i" 88. 
KOLO.A., ON ISLAND OF KAUAI. Latitude stat.ion at,, p.88. 
KOOS EAY, OltEGON. ltefereuce to, p. 67. 
KOOS COUNTY. OREGON. RefrrPnce to, p. 67. 
XUMM:ET,L, C. H. Computing Di•ision, p. 118. 

L. 

LADY FRANXT,lN BAY. Ah•tract of results of astronomical 
and magnetic- observations made by the IntunatioDal Polar Expe­
dition to (•ee AJJpendix No. 10, 1887), pp. 207-210; references to, 
and torNmlts of, pp. 7, 117. 

LAFAYETTE PARK OBSERVATORY, SAN J<'RANCISCO. 
Turned over to ARaistant Smith, p. 64. 

LAFAYETTE PARK STATION. Obser.,.ationafortlmeat,p.66. 
LAFAYETTE PAilK AND WASHINGTON SQUARE STA­

TION. Difference oflonj;!ilude betwel'n, determined, p. 67. 
LAFOUReHE BAYOU, LA. Refer<>nee to, p. 60. 
LAH.A.INA, ISLAND OF MAUI. Latitude and gravit~· deter­

mined at,, i11I819and1883, p.87. 
LAKE Clf.AMPLA IN. Fluctuation• in the level of, anrl average 
bei~ht of the- surfa_c~ aboYA thP- sea, rAfere-nct- to discussion of, 
pp.6,7; se<' .Appendix No.7, 1887, pp.165-172; greatest depth of, 
stated, p. 7. 

LAKE CHIEN CONNECTED WITII TIMBALLIER BAY, 
LA., p.60. 

LAKE FELICITY CONNECTED WITH TlMBALLIEll BAY, 
LA., p.60. 

LA KE SURVEY. CoDilf!Ction of triangulation in Wisconsin with, 
referried to, p. 83. 

LAXE·SUUVEY PLATES. Electrotype ropies ruade of, p. 122. 
LAND PARTIES OF 'IRE SURVEY ON THE PACIFIC 

COAST. .Assigllruent uf .Assistant G~urg~ David~mu to the gen~ 
eral char,ge of the opt-ration~ of, p. 63. 

LARCHMONT .A.NI) MAMARONECK, LONG ISLAND SOUliD. 
Ilytlrographic examinations of, p. 30. 

LA TillER'S BEEF. N tW light·liouse on, determined in position, 
p.29. 

LATITT'DE OJ<' CAJ'E FOl:LWE.ATHER LIGHT. Reference 
to <let< rtnination of, in 18b3, JJ. 69. 

LATIT'CDE. Observations for, at •tations in Colorado and Utah, 
p.s;;. 

LATITUDE AND GRAVITY. Determin!itions of, at stations on 
the Hawaiian Islands for tlrn Hawaiian Government, pp. 87, 88. 

LA TITt'llE STATIONS. Statistics of, p.103. 
LAUREL. Station of triangulation in Alabama, p.59. 
LAUXM.A.N, M. ln•trument shop,p.128. 
LAWN, MISS KATE. Clerical services, office of the .A118ist&nt in 

cluirj:e1 J>p. 91, 116-. 
LA WREN CE POINT, LONG ISL.AND SOUND. Hydr<>graphic 

examinations off, p. ao. 
LAWltENCE POINT AND ~IJVIJLE GROUND, NEW YORK 

HAilHOR. L'nchart<•d ledge funud Lotweeu, p. 36. 
LAWSON, J. S., ASSISTANT. J(eference to suggestions made by, 

for de9-01·iptiv-e r-eporiH, p. 9: r·p~m·\·~~~ of San Pab]o Bay, p .. 65. 
I,AWVER,DR. W. P.,.ASSAYER OF UNITED STATES MINT. 

Reference to, p. 87. 

LEBANON AND DELAFTRLTl, STATIONS OF LAKE SUR­
VEY IN WI>'CONSIN. R~fnenceto,p.87. 

LEDGE DEVELOPED IN THE RESURVEY OF THE EAST 
UIVER. (N otic(ls t-(J l.ta.rin~n;, No. 82),p. 36. 

LEDGES DEVELOPED IN THE RESURVEY OF LONG 
ISLAND SOUND. (Notie<o to Marine,.., No.80),pp.5,31. 

LEEDS POINT TO .ABSECON LIGHT. Line of triangulation 
in New Jerse;I', p. <l5. 

J,EHIGH UNIVERSITY, PENNSYLVANIA. Reference to, p.42. 
LRlPER, E. F., ENSIGN, U. 8. N. Services in New York Har­

bor, P· 42. 
L'ENFANT, MAJ. P. C. Fae-simile of original ple.n of the city of 

Washington by, references to, pp. SU, 113. 
LENGTH OF GENERA.L COAST IN STATUTE MILES. 

Statistics of, p. 103. 
LENGTH OF SHORE LINE IN STATUTE MILES. Statiaties 

of, p.103. 

LENGTH OF ROADS IN STATUTE MILES. Statietics of, p.103. 
LEONARD. Station of triangulation in Indiana, p. 82. 
LEONA.RD, S. H., A>\SISTANT ENGINEER, U.S. N. Service on 

steamer Bache. p. m. 
LEVEL ISLA.ND, ALASKA, p. 76. 
LEWIS, D. 0., PA:SSED ASSISTANT SURGEON, U. S. N. 

A ttadied to party on steamel' Has.ale~\ p. 66. 
LIBRARY A~D ARCHIVES. Annual report of, pp. 133-13ti; 

references to, pp. 90, 115. 
LIBBY ISLAND AND QUODDY HEAD. Harbors on COtll!t of 

Maiue bt-t:wef:"n, indnrled iu h:yrlrog-raphic sun·ey, p. 22; outside 
hydrograpby between, n•frned to, p. 22. 

LIEUTENANTS AND OTHER OFFICERS, U.S. N., ON COAST 
.AND GEODETIC SURVEY DUTY. List. of, pp.103, 154. 

LIEl:TENANT·COMMANDERS, lJ. S. N., ON CO.AST AND 
GEODETIC SURVEY DUTY. List of, pp. U>3, !54. 

LIGRT-l!OGSE BOARD. Acknowledgment of iuformation fur. 
nisbed by, p. 5. 

LIGHT.HOUSE (NEWl ON LATIMER'S REE~'. Deterwinedin 
position, p. 29. 

LIGHT-HOUSE tOLD) AT CAPE HENRY, VA. Magnetic 
station near, p. 48. 

LIGHT-BOUSE, ST. SIMON"S SOUND, GA. Foundation of, a 
point of the old trian;!:ula ti on, p. 54. 

LWRT-SHIP ON RA'I'TLESNAKE SHOALS OFF CHARLES­
TON HARBOR. Effect of enrt!Jquake on, p. 53. 

LIGHT.HOUSE STE.AMER, COAST OF CAUFORNIA. As­
sistance ~iven to, in locating Uuoy s in the B{meta Channel, p. 64. 

J,IMITS OF SEVERAL CLASSES OF CHARTS SHOWN IN 
INDEX MAPS, p.1. 

LINDENKOHL, A. Drawing Division, pp. 119, 120, 121. 
LINDENKOIIL, H. Drawing Dh·ision, pp. lHl, l:o, 121. 
LL'IE MOJ:;NT.AIN AND MONTOUR. Stations of triangulation 

in Pennsylvania, p. 43. 

LINES OF GEODESIC LEVELING CARil!ED FROM CIT. 
RONELLE, ALA., TO QUITMAN, MISS., pp.59,60. 

LINTON, IND. Reference to, p. 81. 
LINWOOD-GROVE. Line of trian11:ulation in New Jerse~-. p. 45. 
LIST OF NOTlCES TO MARINERS ISSUED DL'.lHNG THE 

FISCAL YEAR, p. 5. 
LITTLE MACHIAS BAY AND TO THE EASTWARD. Hy· 

drography of, p. 22. 
LITTLE RIVER, ME. Ilydrographic sur-•ey to the eastward of, 

p.22. 

LITTLE NECK BAY, N. Y. Tidal examinations in, pp. 35, 36. 
LITTLE EGG HARBOR, N. ;J. Geographical position of new 

light.house at, determined, p. '5. 
LITTLE CAILLOU BA YOU, COAST OF LOUISI.A.NA, p. 60. 
LIVELY (steam.launch). Use of, and refenmce to sale of, p. 146. 
LOMPOC LAN DING, CAL. Examination of dangers near, p. 64. 
LONE FIR. Station in ·washinl(ton Ter-ritot-y,p. 73. 
LONG ISLAND SOUND TO THE OCEAN. Effect of net '1is· 

char11e through, referred to, p. 36. 

LONG ISLAND SOUND. P<0fcrence to proj!'ct for new series of 
vharts of, p. 23; refcrrnce to completion of nnfiniahed topog­
raphy on or near norlh coast of; p. 29; triangulation at eastern end 
of, p. 29; topographical resurvf>y of the north shore of, between 
Stonin~ ton and Peqnonnock, Conn., p. 29; bydrographic resurvey 
of, from Falkner's Island to Execution Roek.s, p. 80; topo31"'phic 
resurveys on or near the north shore of, to complete resurvey 
before rua<le, p. 31; hydrograpbic examinations and obseivaUona 
of currents in, p. 30; detailed topographical resurvey of, from 
Ea&t Bridgeport, Conn., to the eastward, p. 32; and on the coast 
to the eastward, bydrographice:xaminations in, for the Coal!tP11ot, 
p. 33; resurvey of south shores of, from Setauket Harbor to Eaton's 
Nock, p. 33; completion uf the shore line and interior topo~raph· 
!cal resuneyo0f the north coast of, from Norwalk River to R) e 
Neck, p. 33; continuation of the iusbore hyd1·ograpby of, be:W61 n 
Sheffield Island Light and Execution Ro~k•. p. 3'., resnney of, 
inshur., work on north coast of Long bland, p. M. 

LONG ISLAND SOUND AND OCEAN TIDES. R..Cerence to the 
several tidal levels produced by, p. 3-., 

LONG ISLAND SOUND HYDROGRAPRJC PARTIES. Refer· 
enco to, and to early l>eginnings of work b.•-. p.143. 

LONGITUDE DETERMINATIONS AT SAN FRANCISCO, 
SALT LAKE CITY, .AND PORTLAND, OREGON, pp, 00, '11, 'lL 
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LONGITUDE A.ND MAGNETIC ELEMENTS A.T PORTLAND, 
OREGON, P· 71. 

LONGlTUDES OF STATIONS IN COLORADO AND UTAH. 
Determination ()f; also obser~ations for latitude and the_magnetic 
elements, p. 80 •. 

LONGITUDE STATIONS, TELEGRAPHIC. Statistic• of, p. 103. 
LONG, W. M., JANITOR, p.133. 
LOOGOOTEE, IND. Reference to, p. 81. 
LOS ANGELES, CAL. Series of magnetic obserrations with self. 

registering magnetic apparatus continued at, p. 62. 

LOS ANGELES BASE LINE. Topography of, traced, p. 64. 
LOUISIANA. State of, forming part of Sect10n Vlll; triangula­

tion and topography upon coast of, between Grande Isle and Rac­
coon Point, pp. 00, 61 i reference to hydrogi aphic sun't).YS on outer 
coast of, p. 61. 

LOWER BAY OF NEW YORK. Tidal station iu, p. 38; reourvey 
of shore line of, p. 40. 

M. 

MACHIAS. ME. Topographical survey in tho vicinity of, p. 20. 
MACHIAS BAY ENTRANCE AND QUODDY HEAD. Hydro­

graphie survey of coll8t of Maine between, pp. 21, 22. 
MA.EDEL, E. A. Formel'ly :in cngraoing division. Reference to, 

p.124. 

MAGNETIC OBSERV ATIOXS AT INTERNATIONAL POLAR 
STATION, FORT CONGER. Reference to the reduction of (see 
also Appendix No.10), pp. 7, 117. 

:MAGNETIU OBSERVATIONS ON THE ATLANTIC, GULF, 
AND PACIFIC COASTS. Estimates for, p. 13. 

MAGNETIC STATION AT LOS ANGELES. Estimates for re­
moval a.nd re-establishm•nt of, p.13. 

MAGNETIC DECLINATIOX, DIP, AND INTENSITY. Annual 
determination of, at station on Capitol B.ill1 Vl ashington, D. C. ; 
need of selection of a new station, p. 47. 

MAGNETIC OBSERVATIONS AT STATIONS IN VIRGINIA, 
pp. 48, 49; at Charlottesville, Va., p. 48; at stations in N ortb Caro. 
lina. pp. 49, 51; at stations in Georgia, pp. 53, 54-; at stations in 
Florida, p. M; series of, continued with s<'lf-registering magnetic 
apparatus at Los Angeles, Cal., p. 62; at stations in Ore.gon, refer· 
ence to, p. 63 i at stations on tbe Columbia River, p. 70. 

MAGNETIC ELEMENTS. Determination of, at Portland, Oregon, 
p. 71. 

MAGNETIC OBSERVATIONS AT ST. LOUIS, MO, p.84. 
MAGNETIC ELEMENTS. Determination of, at stations in Utah 

and Colorado, p. 85. 
MAGNETIC WORK. Statistics of, p.103. 
:MAGNETIC AND OTHER DATA SUPPLIED TO THE STATE 

COMM.ISSIOXERS OF VIR0 INIA AND NORTH CAROLINA, 
p. !13. 

MAGNETIC DECLINATION. Sixth edition of paper on the secu­
lar variation of, referred to, p. 117. 

MAGNETIC RECORDS. Number of, received in the archives, p. 
104. 

MA.HON, CHARLES. Drawing Divioion, pp. 119, 120, 121. 
MAIN, H.,PASSED ASSISTANT ENGINEER, U.S.N.,p.153. 
MAINE, STATE OF. Included in Section I, p. 20. 
MAINE AND MASSACHUSETTS. Hydrographic examinations 

on t.he coasts of, p. 22. 
MAINE. Ae•i•tant Hosmer aaslgned to topographical inspection 

duty on the coaat of, p. 34 ; reference to hydrography on the coast 
of, p.134.. 

:MAMARONECK, WNG ISLAND SOUND. Hydrographic ex· 
aminations at, p. 30. 

MANATEE RIVER, FLA. Schooner Quick laid up in, p. 56. 
MANO MET A.ND :MONK'S HILL, MASS. (old stations of the tri­

an)l;ulation). Recovery and occupation of, p, 24. 
MANUSCRIPT OF NEW EDITION OF P A.CIFIC COAST 

PILOT. Reference to, p.20. 
ll:APES, :MISS L.A. Miscellanoone Divi•ion, p. 133. 
MAPS AND CH.ARTS, PROGRESS SKETCHES AND ILJ,US· 

'rIONS. 0-era.J inde:s: to (appendix XU this volume), p. 217; 
nte.rence to, p. 9; &tatietice of, p. 1-04. 

MA.RE ISLAND, CAL. Refel"<'nce to, p. 65. 
MARE ISLAND STRAITS AND NA VY-YARD. California in­

ol!Uled in topopphioa l resurvey, p. 65. 

MA.RINDIN, H. L., ASSISTANT. Continnation of snrreys for the 
development of the physical hydrography of New York Bay and 
Harbor, pp. 36-38; connection of tidal station• by lines of geodesic 
leveling, reference to approved scheme for, p. 39; acknowledg­
ment of facilities aJfortled Uy Professor Uick.etts of Columbia Col­
lege, p. 37; on dnty with the U.S.. A.dvisory Commission for the 
port of Philadelphia, p, 43; attaclted to division of ph,rsicall1ydrog­
raphy in the office, p. 43; invest.igation of currents ou Sandy Hook 
Bar, p. 38; expression of indebtedneBS to the Hy<lr<JgTaphio In· 
spectOI', p.38; acknowle<lgment of ser.-ices rendered by memb<'rs 
of his party, p.38; physical hydro!P"BPhy of New York Bay, pJl. 
37-40: physical hydrography. observations of curr~nts in Dela­
ware River anU Bay, p. 43; authorized to assist the U.S. Advisory 
Commil!s1on for the port of PhilMlelphla, p. 43. 

MARION TOWNSHIP, MA.SS. Weotern boundary line of, deter­
mined. p. 25. 

MARITIME EXCHANGE, PRILADELPilll. Charts and in­
formation furnished to, p. 91. 

:MARR, R. A., SUBASSISTA:ST. Reconnaissance and triangula­
tion in the Ticinity of Capo Charles, Va., pp. 48, 4Y; temporary 
charge of magnetic observatory at Los ..Ang-eleR, Ca.L, p. 62; cLu.rgr' 
of longitude station at Ogden, Utah, p. 85; tempora1ily attached 
to the Computing Dhdsion 1 p. 119. 

ll.ARROWSTOXE POINT A:ND ADMIRALTY HEAD. Heavy 
tide-rips between, l)· 73. 

MARSil,C.C.,EXSIGN,~.S.N. Services in rcemrveyof Snhmn 
Bay and in A la.ska, pp. 66, 77, 78. 

MARTHA'S VINEYARD. Resurvey of Cotam_v Beach on, p. 27. 
MARTIX, ARTEMAS. In cha.go of a1ch1ve• aml libr.,ry, refer-

ence to annual report of, p. 90; annual report ot, pp. 133-136. 
MARYLAND. State of, iuclnded in Section III, p. 40. 
:MASONBORO INLET, N. C. Soundings in, p. 51. 
:MASSA.CR m:>ETTS. State of, iuclu<led in Section I. p. 2Q; co-op. 

cratiou with the commission for the topogr11phicnl surYt>;v of tlw 
State of, p. 23; reference to arrangeruent fur payment of enbsist,.. 
ence of oftieers of the survey <let ailed for duty therL·io, p. '.13 ; pm· 
liminars determination of the boun<lary lines in tide-water of cities 
an<i towns in, borderjng on the sea, pp. 23, 24: tricrngulation in aid 
of the topngr aphkal survey of the 8tate of. pp. 24, ~i. 

:M.ASSACHI'"SETTS, RHODE ISLAND, A.XI> NEW YORK. Hy. 
dro~raphic examinations for tbt.'l Coast Pilot ou the coasts of, p. 
27; reference to application of Board of Harbor and Land Com· 
missioners of1 for a copy of Asah;tant Whiting's r''port on ('ota111 \ 

Beach, p. 27; topographical survey of, Assistant Bradford a,. 
signed to aid in, p. 23. 

MASSACll"C'SETTS AND NEW HAMPSHIRE AND MASSA­
CHUSETTS AND RHODE ISLAND. Reference to information 
furnished to boundary-line commissioners of, pp. 113, 114. 

MATCHLESS (schooner). Refercnc<> to, p.155. 
MATINICOCK POINT, LONG ISLAND SOL:XD. Reforeuce to 

current station at, p. 30. 
MAUI, RAW AUAN ISLANDS. Sta.lion ou, ocrnpi~d for deter­

ruinatione of latitnte and 1Jral'"ity, p. 88. 
:MAUPIN, W. C. Compu1ing DiviRion, p.118. 
MAXWELL, W. J"., ENSIGN, U.S. N. H}"drograpl1ic examinations 

for the Coast l 1 ilot, on the coa~ts of Massaobuaetta, Rhode lal.aud, 
and New York, p. 27. 

.MAYO, H. T., LIEUTENANT, U.S. N. Sen·Jces ou the coast of 
Washington, Territory, p. 74. 

McARTHUR (steamer). Use of, aud reference to, p. 70. 
:McCONNELL, G. W., UEUTENANT, U.S. R. M. Acknowledg· 

ment ofcourtcsit-'H nmdered to Aesistant Boutelle, p. !53. 
McCORKLE, S. C., ASSISTANT. Physical hydrogrq:ihI: obser­

vations of tho formation aud W()Yement of ice in Delaware Rh·er 
and Bay, p. «; facilities extended b.>, t-0 the Ad,.lsory Board of 
the Barbor Cornmisaion of Philadelphia., p. 91; charg:H of tmb~<>fficc 
in Philadelph\" e<•ntinued with, l'· Ill. 

McCORMICK OBSERV .A TORL V .A. Permanent marking of astro­
nomical and magnetic station at, p. 48. 

McCULLOCH (revenue ste1L1Uer). Acknowledgment to officers of, 
p.53. 

McDONALD, J. D., ENSIGN, U.S. N. Services in the reBUr-rey of 
Sni!lllll Bay and in Alaska surveys, pp. 66, 78. 

McGRATII, J. E. SOBASSIS'.fANT. Zeros oC tide gauges: N~w 
York Harbor:resurveys connected by geodesic leveling, p. 39: serv­
ices in party of Aasistan t Weir, p. 39; temporarily atta-Ohed to the 
Computing Division, p. 118. 
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McTIENRY, JOHN, DRAUGHTSMAN, p.77. 
McMi..HON, W. J., PI,ATE PRINTER. Reference to death of, p. 

123. 
MEASUl:E:MENT OF EARTH. }';xplanation of estimates for con· 

tribution of Government tu th(~ International Geodetic Assocfa.. 
tion organized for, p. lO. 

M F.NEI('EE, U. P., R NSJGN, U.S. N. 8ervice8 in rl'surv£>yofSni.!nm 
Bay aud in Ala~ka Rurvt'.YR1 pp. 061 77. 

MERRIMAN, Pl:OF. MAl;SFIELD. ACTING ASSISTANT. Re· 
Ueved Uy A~6iHtant \V11liam Eimbeck from the cLar~e of geodetic 
opera.tionR in Pt nu:«yl\'auia, p. 42. 

METEOROLOGICAL "~ORK. Recor<lR of, received in archivefJ1 

p.134. 
METHODIST CHURCH, WELDON, N. C. Magnetic station in 

J!T<mntlt, of, reorcupit>d, µ. 51. 
MIDDL~; BASE-- WE,;T BASE. Linc selected to test triangula· 

tiou on Wt'!~t coast of Florida·, p. 56. 
MIDDLE GROITND AND J,AWREXCE POIN1'. Unchartu<lledge 

found betwP.Pn, p. 36. 
MILES OF llEB~P-S1'cA SOUNDINGS RUN. Statistic• of, p. JOt. 
MILES, \V. P. St:irvicc iu magnetic oUservato,.:y at Los Angeles, 

Cal., p.62. 
MILFORD TOWNSIIIP, CONN. Marble •1narry in, p. 32. 
MILITARY !WAD, D. C. ltefrrcnce to, p. 47. 
MILL EI)(; EVIL LE, GA. H.c-occn1>ation of magnetic stntion in olcl 

capit~Jl j..:.l'OUUd8, p. 54. 
MINERAL 8PRINGS, OHIO. Station of triauguln.tion near1 p. 70. 
MINEHV A-ASH RIDGE. Line of transcontinental triangula­

tion, p. 79. 
MINNESOTA, STATE OF. Refonnce to the heginning of the 

sur\·t•y in, p. 85. 
MINNESOTA. < it•otletic operati011H preliminary to a iriangulation 

of the 8tatt' of, p. ~t~. 
MINNESOTA, ST ATE OF. Iuclurlerl in Section XV, p. 84. 
MINNESOTA. C~OVERNOR OF. lteference to request from, for 

the dt.~tf".rminatio11 of geograpbi-,:al po8itionR in tlrn State, p. 85. 
MINNESOTA JTINCTION. Station of triaugnlation in WiRcon· 

sin, p. 83. 
MINT OF THE l'NITED STATES AT PHILA.DELPilIA. 

V critlcation of standar(fa. nt, p. 87; reference to large standard 
bala11cu 11t~ to stand.a.re! pound of, and to comparisons with. of St.ar 
Tl'oy Pound, '\Vei~htA aud Measures Offiee, p. 87. 

MINT OF THE UNITED STATES. Reference to request from 
the Uirector of, p. 87. 

MISCELLAXEO[TS DIVISION. Reference t-0 work of, p. 00: an· 
uual report, of M. W. '\\-rin~A, in charge of, p]). 130-133. 

MISSISSIPPI lUYER COMMISSION. l\esults of lernlings made 
by, refert-1nc1~ to. p. 6. 

MISSISSIPPI, ST ATE 0}'. Included in Section VIII, p. 59. 
MISSlS!'iIPPI HIVER. Secondary triangulation of, near St. An· 

thony'fl }'all". p. 85. 
MISSOURI, STA'n; OF. Included in Section XV. p 84. 
MITCHELL, HEXRY. ASSISTANT. Referenre to J>&per in Ap· 

p.-;ndix ~o. 15, p. h; abw to dis(·OYt>:ry of rcsultnut or uet discharge 
through New Y<•tk HnrLol', from Long I~slant!Round totbeocean, 
P~ "-; member of boartl to 111·epure schedule ofto1•ics for descriptive 
repol't~, p. 8; B.HRignlllent A ssii"ltant~ E. Ellicott and GerRhom Brad­
ford to duty wilh1 p1).:!l,25; coufrrenceof .Assistant Weir with, in 
rcgartl to work b~'tween Nansett ~md Muuomoy, p. 25; ph:ysica.1 hJ. 
droir:r.qih~-. uwn:'m~utR of tJu' f'taud~ at fh~ entrance to "V'jrn~yard 
~ountl, p. 26: nof••s on phyAir,.al ~111'\"(•ys in progress, and recom· 
mernlatiouR m:ufo h:v, p. 26; note aR to d1anges in Monon1oy, p. 26; 
phssica1 ltytl1ogr:lph_\·, tlli', eirC'ulaiion oftlu~s~atliroup:h NPw York 
Hai bor, eh~ •. rt·fr·1 nwe to 1 t')JOrt on, in .A11pendix 13, 1886, pp. 36, 
37; rtTommt'ntlatioiu-. aml sugeeHtions for futur-e work in New 
Ymk H1nl1or Aud a.ppron<·hes n·ferr<.·tl to1 pp. 36, 37 i referenoo t.o 
Bu~g•·Rt.ion in 1t•gar1I to obAf·rvat.iom• of «nrrents towards the capes 
of the Dehnvnrti. p. 43; the und~1·-run of tLe Hudson .River, its 
reh•tion lo NPw York Bar, Pt<-. (A1•1•entlix No. 15, 1887), pp. 301-31]. 

MITCIIEI,L, IND. J~pferetH'P t<>, Jl 81. 
l\IOBILE, .ALA., AND NEW ORLEANS, LA. Heights from 

spirit-leveling of prP.cit~ion hetween 1 1·,~fon~nce to Pl)· 5, 6 (soo also 
Appendix Nu. 9, this volume). 

MOBILE AND BILOXI. Ruforenre to talole of heights of perma. 
nent bench~ma.rks hetwemi. ~ii.lro~e-tb~ avM-agc l~vel of the Uul!, 
p. 6. 

MOBILE POINT, ALA. Pt·opoe<><l extension of oblique arc to, p. 
69. 

MOFFITT, J. K. Recorder, p. 68. 
MOLDENKE, R. G. G. Service in party of physical hydrograpby, 

New York Harbor, p. 38 
MOLKOW, E. Drawing Dh·ision, Jl. 119. 
MONA ISLA.SD J> .ASS.AGE. WEST INDIES. Reference· to, p. 55. 
MONEY ISLAND, L. I. SOUKD. Title-g>mg~ at, l" 30. 
MONEY POT~T. Station of triangulation in Nort.L Carolina, p. 51. 
MONK'S HILL AND MA NO MET. Points of triangulation in 

Ma.ssachm1etts, rt>covery and oecupation of, p. 24. 
MONOMOY AND ITS SHOALS. Reference to the study of phys. 

ical d1a11gPH in, 26, 27. 
M01'0MOY PENINSULA. Iteferencc tu current flowing oouth 

along, p. 6. 
MONOMOY STIOALS AND ENTRANCE TO VINEYARD 

SOUND. Estimates for physical snrvey of, p. 12. 
MONOMOY TO BLOCK lSLAND. ltefercnce to coa.t charts e:.:· 

temling from, an<l arrangt<l to form a map of the territorial limits 
of towns in the State of M n..~sachn:set.ts, p. 24. 

MONOMOY AND NA USETT. Resurvey of the shore line of Cape 
Cod Peninsula hetw~en, pp. 25, 26. 

MONOMOY POINT LIGHT. Hefcrence to, p. 25. 
MONOMOY TOW ARDS CHA.THAM. ~pecial hydrogritpbic ex· 

amiuations on Massachusetts coast from, pp. 2G, 27~ 
MOXOMOY l'OINT. Reference to great changes in, p. 27. 
MONTOUR STATION, PA., p.43. 
MONUMENT, MASS. Hydrographic examinations at, for the Coast 

rilot, p. 27. 

MONEMENT-DAY VIEW. Line 1,&ken a. base for triangulation 
in Baltimorn and vicinity, p. 46. 

MOORE, F. In charge of plate printing, Coast and Geodetic Survey 
O!lfo,', p. 12:~. 

MOOS-A-BEC REACH, ME. Examination of ledge in, p. 22. 
MOOSE COVE TO QUODDY HEAD. Topographical survey of 

tlw coast of Maine from, p. 22. 
MORSE, l'REMONT, SUB.ASSISTANT. .Attached to party of 

As1'iHtant Da.Yidson~ p. 64; services in topogt :t}Jb1cal survey of 
Suiauu 13ay, p. 64; reference to determJnation of l:JUtmfo of Cape 
Fonlwt1ather Light, Oregon, p. 69; sp,n·icefi in tl1P- 11ar-t:y of Assist­
ant Pratt on the coast of Wa~hington, pp. 72, 73. 

MOSELEY, N. S., ENSIGN, U.S. N. Sorviee• on tbe.Pacifir.coaBt, 
p. 70. 

MOSEU, J. F., LIEUTEN A.NT, U.S. N., ASSISTANT. Reference 
to f·harge of lfydrograpbic Division, p.19; hyclrograp!Jic•uney on 
we.!\t coast o[ Flotida, from Cape ltoruano to the southwatd1 pp. 56, 
57; inshore and oll'sbore l1yclrograpby of the west coast of Florida., 
from Cedar Keys to the Cha.ssahowitzka Uiver, pp. 58, 50. 

M08M.AN, A. T., ASSISTANT. Determination by triBDgnlation 
of additional stations in Newark .Bay and vicinit.r, p.40 t tranll· 

continental tri8llgula,tlon near the 39th puralld extended to the 
westward in Kentuc l<y and Ohio, etc., pp. 78, 79, BO. 

MOSMAN AND FAIRFIELD, ASSISTANTS. Conference of 
Aeeistant Perkins witl1, p. 80. 

MOUNTAIN REGION OF TENNESSEE. Referenoo totriaugu· 
lation heJ(nn in, p. 78. 

MOVEMENTS OF THE SANDS AT THE ENTRANCE TO 
VINEYARD SOUND. References to. pp.6, 26; see also Appen· 
dix No. 6, pp. 159-163. 

MOVEMENT .AND LODGMENT OF, AND OilSTRUCTION BY 
ICE IN THE DELAWARE RI VER. Estimates for observations 
of, p. 12. 

MUNGER, F. F., LIEUTENANT, COMMANDING THE REV­
ENUE STE.AMER .McCULLOCH. Acknowledgment of aid 
gh en by, p. 53. 

MYSTIC BRIDGE AND 'MYSTIC RIVER, CONN. To110graph· 
ical resurvey• of and in the vicinity of, p. 29. 

N, 

NAMES OF VESSJr.LS, THEIR TONNAGE. ETC., tN THE 
SERVICE OF THE COAST A.ND GEODETIC SURVEY 
DURING THE FISCAL YEAR, p. 155. 

NANTUCKJ<;T AND VINEYARD SOUNDS. :References to ae· 
ries of field sheets for the topographkal resurvey of, p. 23. 

NANTUCKET COUNTY. MASS. Reference lo plan showing tl1e 
boundary lines in tide water of, p. 2'-

N ANTTJCKET SOUND. Title referred to as not having been 
adopted by the commercial worlcl, p. 26, 
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NANTUCKET SHOALS APPROACHES. Resurvey of, included 
in the estimates, p. 12. 

NARRAGA.NSE'£T BAY. Hydrographic examination• in, for the 
Coast Pilot, pp. 27, 33. 

NARROWS, NEW YORK HARJlOR. Current station occupied 
in, p. 37; cro88ing of Hnt·s of µeodetdo levelin~ at. p. 40. 

NARROWS AND NEWARK BAY. Reference to hydrographic 
sheets of, p. 41. 

NASH, MR.,SECRETA.UY OF THE BOARD OF PILOT COM· 
MISSIONERS OF NEW YORK. Letter from, reporting shoal 
spot :n swash chann• 1, p. 42. 

NA.TIONA.L A.ND STA.TE GOVERNMENTS, Rcf<'renoo to in­
formation furnished in respon~e to requests from, p. 88. 

NA.TIONAL AND STATE SURVEYS. Reference to basi• for, 
aJforded by the transcontinental triangulation, p. 2. 

NATIONAL CEMETERY, NEW BERNE, N. C. Magnetic sta. 
tion in, re-otcupied~ p. 51. 

NATIONAL CITY, CAL. Geographical position• dAtermined in, 
p. 61. 

NA llGATUCK RA lLROA.D. Reference to, p. 32. 
NA.USETT A.ND .MONOMOY. Re•uney of shore·lineof Cape Cod 

Peninsula between, pp. 25, 26. 
NA.VAL OFFICERS ATTACHED TO THE SURVEY DURING 

THE FISCAL YEAR, pp. 153-154. 
NA VY DEPARTMENT. Report of uncharted ledge in New York 

Harbor made to H~droi:raptic Office of, p. 36; electrotyl'e plates 
made for tbe Hydrographic Office of, p. 122. 

NAVY· YARD, NEW YOI~K. Reference to repairs and refitting 
of steamere Gedney and DaiJJy at, pp. 31, 33. 

NAVY.YARD, MARE ISLAND, CAL. Included in topographi­
cal t esnt'\.""e,v, p. 65. 

NEBRASKA. State of, included in Soction XV, p. 84. 
NECK ITHE). Appellation given to the northern part of Block 

l•lantl, p. 28. 
NEE A.It BA. Y. WASH. TER. Reference to, p. 72. 
NEHALEM RIV ER, OREGON. Attempt to examine, referred to, 

p. 70. 

NELSON, JOHN. AID. Services in Virginia. pp. 48, 49. 
NEPHI. Station of tlie triungulat.ion in Utah, p. 86. 
NESBITT, MRS. M. E. Tidal Division, p. 129. 
NEVADA. State of, include<\ in Se.ction X:VI, P- 85. 
N.EW ARK BAY. Tidal examination• and comparisons in, pp. 35, 36. 
NEW.ARK BAY AND THE KILLS. List of tidal stations for, 

pp. 35,36. 

NEW .ARK BAY .AND VICINITY. Determination by triangula­
tion <>f additional stations in, p. 40. 

NEWARK BAY AND THE NARROWS. RefeT11nc11 to bydro­
grapbic sheets of, p. 41. 

NEW BEDFORD. Te•t• of >ailing linAA &nd ranJ!:"" for the port 
of, p. 27; acknowle<lgruent of facilities atlorded by colleotor of 
port of, p. 27. 

NEW BERNE, N. C. Magnetic station of 1874 rnoocnpied, p. 51. 
NEWCASTLE TO THE CAPES OF DELAWARE. Formation 

and movement of ice from, p.44. 

NEWFIELD. Station of triangulation in New Jereey, pp. 44,45. 

NEWFIELD-BRIDGTON. Line of tl·iangulation in New Jersey, 
p. 45. 

NEW HAMPSHIRE. State of, included in Section I, p. 20. 

NEW HAMPSHIRE .AND MASSACHUSETTS. Referenoo to 
data furnillhed to commissioners for the a.djustm11nt of boundary 
lin08 hetwoon, p. 113. 

NEW RAVEN llARBOlt. Tide-gauge establi•hed on Southweat, 
Ledge at entra.nee to, p. 30. 

NEW HA VEN, NEW LONDON AND STONINGTON RA.IL­
B.OAD. Reference to, p. 29. 

NEW HA VEN, CONN. Reference w speoial 81\rvice of Lienten. 
ant Peters at, p. 33. 

NEW INLET, N. C. Reference to bydrogmpbfo survey• and exam. 
1natloas st., p. a2 ; topographical resurvey of, p, 51 ; hydrographie 
an-rvey oif of, p. 52. 

NEW JERSEY. State of,induded in Section ll,p,211; Nfel'llnce 
to the eontioua.tlon of geodetic opemtio110 in, p.44. 

Nll:W JERSEY SHORE. Resurvey of, from Perth Amboy, by way 
of South A.111boy, to Keyport, p, 41. 

NEW JERSEY. Extension of triaagnlation and reconnaissance in 
the son them part of, towards Dela.ware River and Bay, p. 44 ; con· 
nection of old with newhhl.n~nlation on the coast of in the v-icinity 
of Absecou Lig-ht~ p. 45; completion of the topographical resurvey 
of the coAAt of, p. 45. 

NEW JERSEY AND NEW YORK. Reference to data. foruiol.Jed 
to commi•sioners for the adjustment of bonudar_r hne• htltwecn, 
p.113. 

NEW LIGHT-BOUSE ON LA.TIMER'S REEF, CONN. Geo­
graphical position o( determined, JJ. ::9. 

NEW LONDON, CONN. Topographical survey of, referred to, p. 
31. 

NEW MEXICO. Territor)· of, lnclu<le<l in Section XVI, p. 85. 
NEW OJ~LEANS AND MOBILE. RPferf>nee to ,u~u'.URsion of re· 

sults of i?;"odesic leveling between, in Appendix No. 9, Uris .-o1umt", 
pp. 5, 6; lines of geodesic leveling noarly continuous between, p. 
59. 

NEWPORT, R. I. Reference to b) drog1aphic examinations at, for 
th., Coast Pilot, p. 27. 

NEW IWCHELLE, '/\. Y. Reference to, p. 34. 
NEW SERIES OF Cl!ARTS FOR LONG ISLAND SOUND. Ref. 

erence to -projPct for, p. 23. 
NEW YORK HARBOR AND .APPROACHES. Reference to spe­

cial attention given to the completion of ti.Jc survey of, p. 2. 
NEW YORK BA:R. Relation of the under-run of the Jlujson 
Riv~r to {discussed in Appemlix No.15, thi~ vulunu:), :VV· 301-311; 
reference to, p. 8. 

NEW YORK HARBOR. The collrses of the lludson tides through 
(discussed in Appendi~ 15), r..Cercnc~- to. J>. 8, 

NEW YOltK HAR.SOR AND EAST RIVER. Ad<liUooal h<lo­
gauge 1n, estimatPd for, p. 13. 

NEW YOitK BA.Y AND HARBOR. Iteferun<'e to recomme11da­
tions in re~ard t.o the physical surve.Y of, pp. 36, 37. 

NEW YORK. State of, forming part of Section II, P- 2'J; hydro­
graphie "xaminatiou• for the Coast Pilot on the coast ancl harbors 
or, pp. 30, 33. 

NEW YORK LOWER BAY. , HJdrographic examinations in, 
pp.41, 42. 

NEW YORK, NEW HA VEN .AND HARTFORD RAILROAD. 
RefeTen<'e t.o l•elt of' topo.gra.ph~· exkndiug from tlw &.lawe- to liue 
of, p.32. 

NEW YORK BAY .AND NEWARK BAY. Topographical re. 
aurve,y of the shore lines of, p. 32. , 

NEW YORK HARBOR. The circulation of tlie se:1 tlnougl1 (refer­
enoe to Appendix L'l,1886),p.36. 

NEW YORK BAY. Desirability of ob•ervations of variation of 
temperature and speciJic weights in, p. 37. 

NEW YORK BAY AND HARllOR. Coutinuat-ion of surveys for 
the development of the pbysioo.l hydrography of, pp. 37, 38. 

NEW YORK LO'WER BAY. Principal tide station for, at B .. 1.h 
Beach, p. '1. 

NEW YORK BAY A.ND HARBOR. R•port, of the <'ODJJtdion of 
the tide-gauge• and bench.marks in and nMr, by linM of goodesic 
leveling, pp. 38-40; the resurv\'YS of lhe shorn lint:>s of, and ·••icin 
ity, r,ont.inued, p. 40. 

NEW YORK H.A.RBOR. Continuation of the resurvey of, and 
approaches, pp. (I, 42. 

NEW YORK BAY. Rydrograpbic examination of Swaal1 Chan­
nel in, p. 42. 

NEW YORK .AND NEW JERSEY. Reference to data furnished 
for adjustment of boundary linea between, p, 113; data supplied 
to oommiasioners of, p. 113. 

NEW YORK HARBOR. R<lferenc~ to eompletion of tbe re•urve~­
of1 p. 143 i report on the results of th.,, phssieal ~urvey of (AP· 
pendil No.15), pp.3-01...Sll. 

NEW YORK .AND NORTH CAROLINA.· Refereoeet,oroqueots 
for inform,.tion from the CommiBaioner• of Fi•h and Fisheries of, 
p.114. 

NIANTIC, CONN. Topogr•pbieal sheet of. referre.d to, p. 31. 
NIBLACK, A. P., ENSIGN U.S. N. Servi"""' iu AJa..,ka, pp. 77, 78. 
NINETEENTH STREET, NEW YORK. GaugingofEastRivor 

at, referred to, p. 86. 
NO.ANK, VILLAGE OF. P.eference to the survey of, p. 29. 
NOONDAY ROCK, CAL, Special examination of, p. ti4; mammoth 

bnoy t,o be pbleed near, p. 64. 
NORTH AND SOUTH BROTHER ISLA::S-D, NEW YORK 13AY. 

Report in regard to changes in channela betw...,n, P- 00. 
NORTH BROTH.ER ISLAND, Tide·ataft'set up on, p. 3G. 
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NORTH CAROLIN.A.. Sta.te of, forming Section IV, p.l>O. 
NORTH CAROLINA AND VIRGINIA. Re-establishment of 

part of the boundary liDe between the Stat"8 of, pp. 49, 50. 
N01iTB CAROLI!i"A. Referencf' to the boundary Une commis­

sioner• of, p. 49; special hydrography, surve) sand examinations 
uodertaken in ooanection with the investigation of oyste1· beds 
for, pp. 50, 51; magnetic observations at stations in, p. 51. 

NOHTil CAROLINA AND NEW YORK. Reforence to requests 
for information from Commissioners of lfish and Fisheries of, p.1 ;4, 

NORTH CAROLINA AND VIRGINIA. foformation supplied 
to comrnis8ioners of, pp. 113, 114. 

NORTH CAROLINA. Survey of oyster-beds of, referred to, pp. 
11~. 144. 

NORTH COAST OF LONG ISLAND. Inshore hydrographic sur­
veys of, pp. 34, 35. 

"NORTHER" TIDES ON WEST COAST OF FLORIDA. Refer. 
~ute to, p. 58. 

NORTHERN GEORGIA. Reeonnaissance for the connection of 
the ti-iaugulation in, with the mangula.tion of the State of Ten­
nessee. pp. 78, 79. 

NORTH HA VEN ISLAND, PENOBSCOT BAY, ME. Seiies of 
tidal observations at Pulpit Cove on, continued, p. 23. 

NORTHPORT BAY, LONG ISLAND. H: drographic s1uve,y <>f, 
p.34. 

NORTH SHORE OF LONG ISLAND SOUND. Topographical 
resnrve~·s on or near, pp. 31, 32. 

NORW .!.LK RIVER TO RY.E NECK. Completion of shore·line 
an<l interior topographical resurvey of north co"8t of Long Island 
Sound from, pp. 33, 34. 

NOTICES TO MARINERS. Beginning of quarterly series of, 1·et" 
erence to1 p. 5; isaued during fiscal .,car, pp. 5, 132. 

NOTTOWAY RIVER, VA. References to, pp. 49, 50. 
NOVATO CREEK, CAL. Reference to the growth of Elymu• 

maritima at the mouth of, p. 65. 
NUMBER OF MEN IN SERVICE ON COAST AND GEODETIC 

SURVEY VESSELS DURING THE FISCAL YEAR, p.153. 
NUMDER OF NAVAL OFFICERS ATTACHED TO COAST 

AND GEODETIC SURVEY VESSELS DURING THE FISCAL 
YEAR, p. 153. 

NUMBER OF MILES (GEOGRAPHICAL) RUN WHlLE 
SOUNDING. Statl•tiCA of, p. 104. 

NUMBER OF SOUNDINGS. St&tistiC8 of, p. 104. 

o. 
OAK BAY, WASHINGTON TER. Anchorage at the head of, p. 73. 
OAKLAND. Station of triangulation in Wisconsin, p. 83. 
OAHU, HAWAIIAN ISLANDS. 'Reference to determinations of 

latitude and gravity at, ill 1883, p. 87; occupation of stations for 
latitude and gravity on, in 1&:17, p. 88. 

0. AND M. Station of triangulation in Illinois, p. 83. 
OBJECTS AND PURPOSES RELATING TO THE CARE AND 

MA.IJSTEN ANCE OF THE COUNTRY AND GOVERNMENT. 
Reference to amount appropriated for, In sundry civil blll, p. I. 

OBJECTS AND PURPOSES RELATING TO THE GROWTH 
AND DEVELOPMENT OF THE COUNTRY AND THE GOV­
ERNMENT. ReJerence to amount appropriated for, in sundry 
civil bill, p. 1. 

OBJECTS THAT MAY BE DEEMED URGENT INCLT:iDEDIN 
THI!: ESTU.lATES, p. 13. 

OBLIQUE ARC OF THE MERIDIAN. Reference to the valne of 
togeodesy, p. 59. 

OBSERV A.TIONS OF CURRENTS IN LONG ISLAND SOUND, 
pp. 30, 35; in New York Bay and Barbor, pp. 37, 38; in D<ilaware 
River and Bay, p. 43; of the formation and movement of ice 
in Delaware River a:od Bay In 1886-'87, p. «. 

OBSERVATIONS OF CUJ.l.RE!<TS, GULF STREAM EX­
PLQRA TIONS, 1887, pp. M, 55; oee Appendix No. 8, 1887, pp. 
173-184. 

OBSERVATIONS FOR LATITUDE A.ND THE MAGNETIC 
ELEMENTS AT STATIONS IN COLORADO AND UTAH, p· 
85. 

OBSERV A.TORY GROUNDS, CINCINNATI, OIHO. Ref.,rence 
to connection of longitude station in, with the t.ri.angulation, p. 79. 

OBSERVING THE MOVEMENT AND LODGMENT OF, AND 
OBSTRUCTIONS BY ICE IN Tll.E DELA.. WARE RIVER. Es­
timate for, p. 12. 

OBSTRUCTION TO NAVIGATION IN GULF STREAM (Notice 
to llariners No. 84). Reference to, p. 5. 

OCRJ.COKE INLET, N. C. Reference to, p. 50. 
OCCUPATION OF STATIONS OF THE TRIANGULATION IN 

ALABAMA E'OR EXTENDING THE MEASUREMENT OF 
THE OBLIQUE ARC OF THE .ll.ERIDIAN FROM ATLANTA 
TOW ARDS MOBILE, p. 59. 

OCCUPATION OF STATIONS IN SAN FRANCISCO FOR 
LONGITUDE DETERMINATIONS, pp. 66, 67. 

OCCUPATION OF STATIONS IN INDIANA FOR EXTEND· 
ING TO THE EAS'l'W A.RD THE TRANSCONTINENTAL 
TRIANGULATION NEAR THE THIRTY-NINTH PARAL· 
LEL, pp. 81, 82. 

OFE'ICE (AND FIELD) WORK. Reference• to table of ata.tistico 
of (in Appendix No. 2), pp. 1, 19, 89. 

OFFICE AND TOPOGRAPilY. References to the annual re· 
port of the .A.soistant in charge of (Appendix No. 4), pp. 1, 19, 88. 

OFFICE WORK. Reference to general statement of progress in, 
p. 2; general statement of progress in, pp 4, 5. 

OFFICE OPERATIONS. Reference to a more detailed notice of, 
p. 4. 

OFFICE FORCE. Estimates for pay of, pp. U.-16. 
OFFICE EXPENSES. Estimate.• for, p. 16. 
OFFICE BUILDINGS. Rent of, estimated for, p. 16. 
OFFICE OF CONSTRUCTION OF STAND.A.RD WEIGHTS 

AND :MEASURES. Estimate of appropriation• required for, pp. 
17, 18. 

OFFICE OF HYDROGR.A.PBIC INSPECTOR. Assignment of 
Lieut. J'. M. Hawley, U.S.N., to senicein. p. 28. 

OFFICE OF CO.A.ST AND GEODETIC SURVEY. Statement of 
operatious or, pp. 88-91; references to repott of Assistant in charge 
of, pp. 1, 19, 88; reference to statistics of work of, p. 89; refer­
ence to work of the several divisions of, pp. 89-91; annual report 
of the Assist.ant in charge of construction of standard weights and 
measures, p. 90. 

OFFICERS A ND MEN OF THE NA VY ON DUTY IN THE 
SURVEY, pp. 153, 154, 155; traveling expenses of, inclnded in the 
estimates, p. 11. 

OFFSHORE SOUNDINGS ALONG THE ATLANTIC COAST 
AND CURRENT A.ND TEMPERATURE OBSERV.ATlONS 
IN TEE GULF STREAM. Estimatei! for, p. 12. 

OFFSHORE CURRENT OBSERVATIONS. Estimates for, p. 12. 
OFFSHORE HYDROGRAPHY NORTH OF CA.PE MAY AND 

SOUTH OF CAPE HENLOPEN, pp. 45, 46. 
OGDEN, H. G., ASSIST.ANT. In charge of .Engr,.ving Division, 

pp. 89, 90; annual report of, pp. 122-126; reference to, a.s a- mernh1>r 
of the board to prepare a schedule of ropics for descriptive 11eport, 
p. 8. 

OGDEN, UTAH. Reference to, p. 85; observatory at, visit<>d, 
its advantages and disadvantages as a base station, p. 85. 

OGDEN. UTAH, AND SALT LAKE CITY. Excht.nges of longi­
tude signals between, p. 85. 

OHIO. State of, included in Section XIV, p. 79. 
OHIO AND KENTUCKY. Transcontinental triangulation near the 

thirty-niuth parallel extended to the We8tward in, pp. 78, 79, 80; 
reconnaissance for the extension to westward of the tramconti· 
nental trfangnlation, pp. 79, 80. 

OHIO. Reconnai""8nce for site of h""" furn in, p. 79, 
OHIO AND KENTUCKY. Reconnai.&ance near the thirty-ninth 

parallel for connecting the tranaoontiuental triangulation in, with 
tbat In Indiana, pp. 80,81. 

OKOLONA, MISS. Refel'en<Je to, a.. a station on the line of geo­
desic leveling, p. 511. 

OLBERG, J. Drawing Division, p. 119. 
OLD CAPITOL GROUNDS A.T MILLEDGEVILLE, GA. M.ag. 

netic station of 1875 re occupied, p. 54. 
OLD FERRY, EAST RIVE&. Reference to gauging of river from 

Aide to sido, p. 3ll. 
OLD FERRY POINT. Cnrrent observations at, p. 37. 
OLD LIGHT-BOUSE, CAPE HENRY, VA. Magnetic stat.Ion of 

1874, near, re-oecnpied, p. 48. 
OLD TOPSAIL INLET, N. e. Reftl1'ence to, P· 51, 
OLIVER, MISS lLL. Reference to transfer of, to Treuury IJe. 

partment, p.116. 
OLYMPIA, WASH. TER. :Reference to, p.12. 
ON A QUI. Station of triallgnla.tion ID Utah, p. 88. 
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ONE SEASON'S SERIES OF TIDE OBSERVATIONS .AT 
SITKA., A.LA.SKA., .AND VICINITY, .A.ND AT UN.AL.ASK.A. 
.A.NIJ VICINITY. Estimates fOr, p. 13. 

ON THE MOVEMENTS OF THE SANDS AT THE EASTERN 
ENTRANCE TO VINEYARD SOUND, Appenuix No. 6, 1887, 
pp.1511-163; reference to. p.6. 

OREGON. State of, included in Section XI, p. 67; continuation of 
the survey.of' the coast of. estim.e.t.00. for 1 p.13; reference to views 
and sketches taken by .Assistant Davidson for the Coast Pilot on 
voyage from coast of. p. 63; topographical survey of the coast of, 
continued from the Umpquah River southward, pp. 67, 68, topo· 
gmphiool reconuai8811DOO of the coast of. between t.he U mpquah 
and Yaquina Rivera, p. 68; topographical reoonnaiseance between 
Yaquina Niver and Tillamook Bay, p. 69; bydro;traphic surveys of 
the coa.t of, in the vicinity of Tillamook Bay, pp.GD, 70. 

ORIGIN.AL RECORDS OF FIELD WORK. Reference to ar. 
raogement of, p. 115. 

ORIGINAL PLAN OF THE CITY OF W A.SHINGTON BY 
MAJOR L'ENF A.NT. Reference to exact copy of, p.113. 

OSBORN. Station of triangulation in Inuiana, p. 81. 
OSBORN.ItARIDEN. Line of triangulation in Indiana, p. 81. 
OTTO GAS-ENGINE. Reference to the introduction of, p.114. 
OWEN. Station of triangulation in Tennessee, pp. 78, 79. 
OWEN-DEADENING. Lin&of triangulation In Tennessee, p. 78. 
OYSTER BAY, L. I. Hydrographic re-Examination and surve;s 
in, p.30. 
OYSTER-BEDS. SnrvPys and examinations of, for the State of 

North Carolina, p. 50, 51. 
OYSTER CULTURE. Reference to the determination of areas 

suitable for, p. 50. 
OYSTER-BEDS OF JAMES RIVER AND TANGIER AND 

POCOMOKE SOUNDS. Reference to report on, in .Appendix No. 
11, 1881, p. 50. 

P. 

PACIFIC CO.AST. Estimates for continuing tide observations on, 
p. 13; gen• ral statement of progress of field operations on, p. 4; 
parties for (\eterminintz; longitude on, pp. 66, 67; Umpqwili River, 
entrance t.o, as compared with other entrances, p. 68. 

PACIFIC COAST PILOT. Referencea to, pp. 5, 63, 64; work con· 
tinned upon, pp. 63, 64; necessity for a new edition of, referred to 
p.145. 

PACIFIC COAST STEAMSHIP COMPANY. Reference to, in 
connection with hydrographic examination at Lompoo Landing, 
p.64. 

PA.LINURCS (schoonor). Use of, and reference to, pp. U,38. 
PAMPLICO SOUND, N. C. Included in area of survey ofoyster­

beds, p. 50. 
P A.RKER, DAVID. Watchman in office, p. Ia;!. 
PARMENTER, H. E, ENSIGN, U. S. N. Duty on Long !eland 

Sound aud west coast of Florida, pp. 36, 57. 
PARSONS, F. H, SUBASSISTANT. Servir.e in Indiana, p.82; 

temporarily attached to Computing Division, p. 118; temporarily 
attaohed t.o Instrument Di..-ision and to Weights and Measures 
Division, pp.127, 128, 138. 

PA.RSONS,J. W. In charge of Accounting Division, annnal r... 
port of, pp. 138-141. 

PARSONS, SILAS E. Carpenter-shop, reference to death of, p. 
116. 

PARTS OF .ANNUAL REPORT . .Arrangement of, p. I; Part I, ref. 
ereuoo to. systematic arrangement of, in Report for 1882, etc., p. l; 
t1111Dmary statements of J?<·neral progreos in, p. l; Part 11, st,ate­
menta of progress ll.mplifled in, p. l ; refer nee to detailed. notice of 
office operations in, p. 4; Part III, reference to Appendix No. 1, and 
to other appendice& l".A)nt.ained in. p.1. 

PARTIES DOING TIDAL WORK EXCLUSIVELY. St,atlsf.ica 
of, p.104. 

PARTIES, HYDROGRAPHIC. Statistica of, p.104. 
P .ARTIES (FIELDI OF THE SURVEY. Dlstribntion of (appen· 

dlx No. li, pp. 95-101. 
PARTY EXPENSES. Explanat.lon of term as employed in thees· 

timatea, p.10; eatlmatea for, pp. 12-14. 
PASSAIC RIVER, N. ;r. Tide-gauge est,abliahood midway of work 

in, pp. 35, 38. 
PASSAMAQUODDY BA.Y. Reference tG, p.D. 
PASS FOURCHON, LA.. Practicability of entrance to, p. tlll. 
PATA.PSCO lUVE:lt, BALTIMORE HARBOR. RefereneetG the 

middle bnnch of, p. '6 

PATTERSON (steamer). Use of, and references to, pp. 75-77. 
PA. Tl'ERSON, c. P. Former Superintendent, reference to, p. 46. 
PAVILION KEY-FREELAND. Line of triangulation in Florida, 

p.56. 
PA VILIUN KEY TO CA.PE SABLE. Completion of the triangu· 

lation on the west coast of Florida from., p. 56. 
PAY OF FIELD Ol'FICERS AXD OFFICE FORCE. Fip\a.na. 

tion of estimates for, pp.10-11. 
PAY OF J<'IELDOB'FICERS. Estimates for,p.14. 
PAY OF OFFICE FORCE. Estimates for, pp.14-16. 
PEA.COCK,DA.VID, LIEUTENANT, U.S. N., ASSISTANT. Hy. 

drogmpbic re•urvey in Suisun and Sao Pablo Bays, Karquines 
Straits a.ud vicivity, p. 66. 

PEACH MOUNT, OHIO. Station of triangulation. p. 79. 
PEARL RIVE!'.. Puuloa, Hawaiian lslanus, p. 88. 
PEIRCE, C. S., AS_SIST.ANT. Pendnlmn party of, reference to, pp, 

116-117. 

PEIRCE PENDULUMS. Noe. 3 and 4, use of, and refetence to, p. 88. 
PENINSULA OF FLORIDA. From St. Mary's Ri>er on the """t 

coast, etc .• forming Section VI, p. 54 ; west coast from Anclote 
Keys to Perdido Bay, etc., forming Section VII, p. 57. 

PEY:NSYLVA.2HA RAILROAD COMP.A...."ff. Charts furnished 
to, p. 91. 

PENOBSCOT BAY. Serieeof tidal observations at No1th Ra..-en 
bland, in, p. 23. 

PENOBSCOT RIVER, YE. Hydrographic examinations made in. 
p.211. 

PEQUONNOCK .A.ND STONINGTON, CONN. Topograpblca.l re­
survey of the north shoni of Long lslaad &mud between, p. 29. 

PERDIDO BAY. Western limit of Section Vll and eMtern of 
Section VII I, p. 5 7. 

PERKINS, C. P., LIEUTENANT, U. S. N., .ASSISTANT. Hy. 
drol!faphic e-xa.mina.tions and obse.rvations of eurnmts in Long 
Island ~onnd, p. 30; transfer of steamer Dai>y to the command of, 
p. 33; tidal examinations and compariBons in the Hudson, Harlem, 
and East Rivers, etc., pp. 35, 36i occupation of current MtatiGn at 
Oltl Ferry Point, p. 37. 

PERK.IN'S, F. W., ASSISTANT. Triangulation and topography 
upon the coast of Louisiana, betwee11 Grande Isle and Raccoon 
Point. pp. 60, 61; reconnai .... nce near the 39th parallel for the ex­
tension we8tward of the transcontinental triang•1l&tion in Ohio 
and Kentucky, etc., pp. ffi, 81. 

PERMANENT MAGNETIC STATIONS. Statistics of, p. 103. 
PERSONS WHO HA VE FURNISHED VA.LU ABLE INFOR:MA.. 

TION TO THE SURVEY. List of, p.132 
PERTH .AMBOY, N.J. Refereneeto,p.41. 
PETALUMA CREEK, CAL. Referenoe to, p. 65; \Jea.cous in San 

Pahl<> Bay, n<>ar, determined In position, p. 65. 
PETERS, G. H., LIEUTENANT, U. S. N., ASSISTANT. Refer· 

ences to, AS in charge of CO&Bt Pilot Division, pp. 19, 145; annual 
report of work of, pp.1'7, 148; bydrographic examinations for the 
Atlantic CO&Bt Pilot in Long Island Sound and upon tbe coast to 
the eastward, p. 33; command of stea.mttr Endeavor transferred to, 
p. 33; reference to, as a member of board of officers to prepare 
B<lhedule of topics for deacriptive report, p. D. 

PETERSEN, A.. Engraving DiviBion, pp.122, 124, 125. 
PETERSEN, JANS, MASTER-AT.ARMS, U. S. N. Services on 

steamer Blake, p. 52. 

PETROFF, IV AN, DEPUTY COLLECTOR OF CUSTOMS AT 
ST. PA.UL, KADI.AK ISL.AND, .AL.ASK.A. Acknowledgment 
of aid t1'D.dered by, p. 78. 

PETTY'S ISLA.ND, DELA.WA.RE RIVER. Current stations at 
fool of, p. '3. 

PHILADELPHIA .A:ND READING RAILROAD. Observations 
made by masters of oteam colllere in tbe service of, p. 44. 

PHILADELPHIA. TO THE CAPES. Sections of Delaware River 
and Dav from, for observations cf ice movement, p. Y:. 

PHILADELPHIA, PORT OF. Not closed bs ice aeingledaydnr· 
ing the winter, p. 44. 

PHILADELPHIA MARITIME EXCHANGE. A.eknowled~enta 
made tG, p.«. 

PlIILA.DELPHI.A. Snb.otliee at, p. 91. 
PHOTOLITHOGRA.PHING, ETC. Estimate for, pp. 16, 17. 
PHYSICAL HISTORY OF THE CHANGES IN :MONO~IO'l 

AND ITS SHOALS. Reference to the di8CU881~~or, in .Appen· 
dh: No. 8, lBl!ll, p. ll8. 



 

xxvm ALPHABETIC.AL INDEX. 

PHYSICAL HYDROGRAPHY. Movements of the oands at the 
entrance to Vineyard Sound, referencei to (Appendix No. 6, thiA 
volume), p. 26; the circulation o!' the sea through New York Har­
bor, conclusion, recommendations,- and suggestions, etc., JlP. 36, 37; 
reforence t.o Appendix No. 13, 1886, p. 36; of New York Bay uud 
Ha.l'bor, contimuition of Rnrveys for the development, of, pp. 3i-40; 
of Nftw York Bay and Harbor, zeros of tide·gaages in the Ea.o:.t 
River cm111ectFtd by geodesfo leveling, pp. 38-40; observation~ of 
currents iu Delaware River and Bay, p. 43; observations of the 
formation nm! movement of ice in Delaware River and Ba_r, p. 4!; 
Gulf Stream explorations1 observation~ of currents, 1887 (see also 
Ap}leudix No. 8, this volume), pp.54-56. 

PHYSICAL SURVEY OF NEW YORK HARBOR. Continua· ion 
of obsen'"atiuus and reductions estimated for1 p. 12; rt-port nn the 
results of (Appendix No. 15), pp. 301-311. 

PHYSICAL SURVEY OF DELAWARE BAY AND RIVER. 
E•tiruate<l for, p. 12. 

PHYSICAL SURVEY OF MONOMOY SHOALS AND EN­
TRANCE TO VINEYARD SOUND. Estimate for, p. 12. 

PICO CREEK TO VILLA. CREEK, C.A.L. Snne.y of Bhore-line 
from, eorupleted, p. 63. 

PICO PINES. Prominent landmark• on the south coaot of Cali­
fornia., p. 63. 

PILLSBURY, J. E., LIBUTENANT, U. S. N .. ASSISTANT. 
Notlue of report by, on Gulf Stream explorations (Appendix No. 
8, 1887), p. 7; reference to appendices prepared by (Nos. 14. 1885, 
11, }g86), p. 7; special hyLlrography on tbo co"8t of Massachusetts, 
from Powder Role, Monomoy, to a point northward of Chatlmw 
River, pp. 26, 27; deep~sea soundings to develop the IOO~fathom 
cnr\-·o between Cape Henlopen and Cape Henry, etc., pp. 45, 46i 
observations of cnJ'T~nh off Cape Hatteras, bydrogra.phic survey 
off New Inlet, N. C., and hydrographic survey oft' St. Simon's 
Sound, Ga., pp. 52, M; physical hydrography, Gulf Stream explora­
tions1 pp. 54-56; observations of currents (see Appendix No. 8, 
this volume), pp. 173-184. 

PLEASANT RIVER, ME. Additlonal aonndings in, p. 22. 
PLYMOUTH COUNTY, MASS. Refe1·encetoplanshowingbound­

ary lines in tide-water of. p. 24. 
PLYMOUTH, MASS. Reference to recovery of old atations of the 

triangulation in the vicinity of, p. 24. 
POCOMOKE AND TANGIER SOUNDS. Reference to report. on 

oyoter-beds of, in Appendix No 11, 1881, p. 50, 
POINT COLPOYS, ALASKA. p. 76. 
POINT GRENVILLE TO DAMON'S POINT. W .A.SH. TER. 

Measurement of distance froru, etc., p. 72. 
POINT JEAN BAYOU, LA.,p.00. 
POINT Ll!:MESURIER, ALASKA, p. 76. 
POINT SAN MATEO, C.A.L. Topogra.phy carried to the south of, 

p.62. 

POLHEMUS DOCK, N. Y. Tide-gauge and beoch-tnal'k e&tab· 
lished at, pp. 37, 39. 

POND, CHARLES F., LIEUTENANT, U.S. N., p.153. 
PORCUPINE-TRESCOTT .ROCK. Line oftrian&eulation in Maine, 

p.20. 

PORT JEFFERSON HARBOR, LONG ISLAND. Hydrog..-aphic 
resurvey of, p. 30. 

PORT LUDLOW, W .A.SR. TER., p. 73. 
PORT McARTHUR, ALASKA. Astronomical station at, p. 76. 
PORT MONMOUTH, N. Y., LOWER BAY. Tide-ataff erected 

at, p. 37. 

PORT NORRIS AND POT COVE. Tide-staff• erected at, p. 37. 
POUT ONSLOW, ETOLIN ISLAND, .A.LASKA. Reforence to, 

p.75. 

PORT PROTECTION, ALASKA. Astrononiical st&tlon at, p.16; 
survoy ot', p. 76. 

PORT ~mSAN, WASH. TER Triangulation and topography of, 
com1•lered, hydroi:raphic survey in, pp. 73, 74. 

PORT TOWNSEND, WASH. TEk Reference to, p. 73. 
PORT TOWNSEND BAY. Re(erence to hydro11:rapby of, p. 73, 
PORT OF PHILADELPHIA. Servie~ of Asoistnnt Marlndlo with 

Unit<>rl State& .A.dvieory Commission for, p. 43. 
PORTLAND, OREGON. Longitude station established in ground 

of cust.om~bouee at, p. 67; magnetic observo.tions made at, p. 67; oc. 
cupatlon of station BrJch, near, for determination of latitude and 
azimuth, p. 70. 

PORTSMOUTH, OHIO. Reference to, p. 79. 

PORT WARDEN LINES IN BALTIMORE HARBOR. Refer. 
ence to surveys for definition of1 p. 46; traced out on g:ruq.nd and 
oonuected with the triangulation, pp. 46, 47. 

POSSESSION SOUND, WASH. TER. Hydrographic survey of, 
complete<!. p. 73. 

POT COVF., EAST RIVER. Tide-gaug" aml bench-wark estab­
lished at., pp. 37, 39. 

POWDER HOLE, MONOMOY, TO A POINT NORTHWARD 
OF CHATHAM HIVER. Special hydrugraphy on coast of Mass· 
achusetts from, pp. 26, 27. 

PRATT, J. F., .ASSISTANT. Reconnaissance of the coast of 
Washington Territory from Gray'• Harbor to Cape Flattery, pp. 
721 73; trianJZ;nlatiou a.ud topog;raphy of Port Susan, Stillaguamish 
River, and Saratoga Passage, Wash. Ter., p. 74. 

PRELIMINARY DETERMIN'A1'ION OF TIIE BOUNDAltY 
LINES IN TIDE-WATER O~' CITIES .AND TOWNS IN 
MASSACHUSETTS BORDERING ON THE SEA, pp. 23, 24. 

PREPARATION A.ND EDITING FOR PCJBLrCATION OF 
THE ANNUAL REPORTS CONTIN!::EU I.N CHARGE OF 
ASSISTANT EDWARD GOODFELLOW, Jl. 91. 

PRESIDENT OF 'THE UNITED STATES. Reference t.o board 
autho1ized hy, µ. 46. 

PRESTON, E. D., SUR.ASSISTANT. Determination• oflat.U.ude 
and gravity at stations on the Hawaiian ls)ands, etc., pp. 87, 88 i 
reference to, 38 temporarily attached to the Computing Di\'ision, 
p. 118. 

PRlMARY BASE-LINES. Statistics of, p.103; length of, in statute 
miles, p.-103. 

PRINCE OF WAL.ES ISLAND, .ALASKA.. Surrnya of Ratz 
Harbor and Co:ffman 's Cove in, p. 7-6. 

PRINCESS RAY, STATEN ISLAND. Tide-ga.age established 
at, p. 41. 

PRINTED SHEETS OF MAPS AND CHARTS DISTRIBUTED. 
Statistics of, p.104. 

PRINTED SHEETS OF YAPS AND CHARTS DEPOSITED 
WITH SALE AGKNTS, p. 104. 

PRINTING, ETC. Reference to ocparat<> appropriations for, p. ll. 
PRINTING AND BINDING. Estimato for, p. 17. 
PROFESSOR RICKETTS, COLUMBIA. COLLEGE. Reference to 

aid afforded by, p. 37. 
PROGRESS IN THE SURVEY. Abstract• of reports of ftdd 

operation• necessary to a completed l1istory of, p. 19. 
PROGRESS MADE IN FIELD AND OFFICE WORlo. Refer­

ence to tabular statement of, in .Appendix No. 2, p. 19. 
PROPERTY CLERK AND PROPERTY RECORDS. Reference 

to, p. 1'.l8. 
PROPOSITION TO IMPROVE GEDNEY'S CHANNEL BY 

DREDGING. Reference to question raised by, p. 8. 
PROVIDENCE AND STONINGTON RAILROAD. R~foreuce 

to, p. 29. 
PROVINCETOWN, MASS. Reference to, p. 23. 
PRUDEN, HON. W. D. Commiasioner for North Carolina of 

bonndary survey between Virginia and North Carolina, p. 49, 
PUBLIC PARK, GRAND JUNCTION, CAL. Longitnde•tation 

at, p.85. 

PUBLIC PRINTER. Proofs of report for 1886 in band• of, pp. 
91, 112; reference to li.ot of pnhlications received from, pp.131, 132. 

PUBLISHING OBSERVATIONS. Estimate for, p.16. 
PUGET SOUND. Reforence to, p. 71. 
PULPIT COVE, NORTH HAVEN ISLAND, PENOBSCOT 

BAY, 'ME. Series t>f tidal observation• a.t., p. 23. 
PUUI;OA, EWA.. HAWAIIAN ISLANDS. Stationforlatitnde 

observations, p. 88. 
PURCELL, J. L., ENSIGN, U. S. N. Services on Pacific coast, 

p.77. 

Q. 

QUEETS RIVER, WASH. TER. R.eferenoo to, p. 72. 
QUICK (schooner). Use or, and reference to, 11. 56. 
QUILLIBUTE, WA.SH. TER. Reference to, pp. 72, 73. 
QUINAIELT INDI.A.N VILLAGE. WASH. TER. Station of ob. 

serva.tion for time and latitude, p. 72. 
QUITMAN, :MISS., AND CITRONELLE, .AL.A.. Line of geo­

desic leveling bet.ween, p. 511. 
QUODDY BE.AD .A.ND MOOSE COVE, :ME. Topography ho­

t .veen, p. 59. 
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R. 

RACCOON POINT AND GRANDE ISLE. Triangulation and 
topography on thb <'m""t of Louisiana between, p. 60. 

RAINIER. Station of triangulation in Oregon, p.70. 
RANDALL'S ISLAND .AND SPUYTEN DUYVII. CREEK 

Shore-line reAut"T"ey of Harlem River bet.w~en, p. 40. 
RANDALL'S ISLAND BUA T-HOUSE, NEW YORK HARBOIL 

Reference lo tide-gauge cstalJl1olwd at, p. 35. 
RANDOLPH, DODGE COUNTY, WIS., p.83. 
RARIDE~. Station of trh~ngulation in Indiana, \lJL 81, 8'!. 
RARIDEN TO OSBORN. Line of triangulation in Indiana, p. 

81. 
RARITAN AND SANDY HOOK BAY8. Hydrographyof, p.41. 
RA.TTLESSAKE SIIOAL LIGIIT-SIIIP, CIIARLESTON H.A.lt­

BOR. R. f,·rence to effect of e,arthquake on, p. 53. 
RATZ HARBOR, PRINCE OF WALES ISLAND, SOUTHEAST 

ALA SK A.. Snrvey of, p. 76. 
RAVENSWOOD. NEW YOl~K II.A.RllOil. Tid<-gaugeandbench­

mark establi•l1ed at, pp. 37, 39; referenfo to reconry of old benrh· 
mark nt, p. 39. 

RAVENSWOOD ANll lltrNTEWS POINT. Connection of, by 
lines of geodesic leveling, pp. 3P1 39. 

READ, M. L., ENSIGN, U.S. N. Service on the roast of Alaska. 
p.78. 

READY (Rchoon<•r). u.e of, an•l TCfeTences to, jYp. 37. 38.155. 

REBECCA SHOAL, FLA., AND HAVANA, CC-BA. Section or 
observation of cmTt'Il~ lietwf'>t•n, p. 55. 

RECAPITULATION OF TABVLAR STATEMENT OF NAVAL 
OFFICERS ATTACHED TO THE SURVEY DURING THE 
FISCAL YEAR. p.JM. 

RECOMMENDATIONS IN REGAltD TO SURVEY OF SEA· 
WARl> }'ACE OF THE CAPE COD l'ENJNSULA AND 
TO 'l'l!L l'llYSICAL SURVEY OF NEW YORK llAY AND 
HA HBO R. Ht.. frrt•nc._, t.01 p. 26. 

RECONN .\ lSSAXCE. !>tatioticH of, p. 103. 
RECO::\N AISSAXCE AND TRIANGULATION IN THE vr. 

Cll'IITY OF t'A l'E CilARLES, VA., pp. 48. 49. 
RECONNAISSANCE OF THE COAST Ol' WASHINGTON 

TERRITOiff FRO:l:I GltAY'S HARBOit TO CAPE J<'L.AT­
TERY, p.72. 

RECONNAISSANCE AND TRTANGULATIO:;>; NEAR THE 
THIRTV.NINTII PARALLEL FOR TRE EXTENS10l< 
WESTWARD OJ<' THE TR..1.NSCONTINE:NT.AL Tit!ANGF­
LATION JN KENTUCKY .AN}) OHIO, ETC., pp. 79, 80. 

RECONNAISSANCE J<'OR TIIE CONNECTION OF THE 
TRIANGULATION OF THE STATJ<: OF TE:SNESSEE WITH 
THE rRIMARY TRIANGDLATION IN NORTHERN GEOR­
GIA, pp. 7~. 79. 

RECONN .AJSSANCE FOlt Sl'l'E OF BASE-LINE IN OHIO. p. 79. 
RECON'N.AISSANCE NEAR THE THIRTY-NINTH PARAL­

LEL F•JR CONNECTING THE TRANSCONTINENTAL 
TRIANGULATION IN OHIO AND KENTUCKY WITH 
THAT JN INDI.ANA, pp. $1•, 81. 

RECONNAISSANCE l'OH THE EXTENTION WESTWARD 
OF THE PRIMARY 'l'RlANGULATION NEAR THE THIR· 
TY·NINTH P.AR.A.LLEL IN KANSAS, p.8'. 

RECORDS. Statiatics of, p. 104. 
RED BAY, SOUTHEASTERN ALASKA. Survey cf harbor of, 

p.76. 

REDETERMINATION OF A PAR'!.' OF THE BOUNDARY 
LINE BETWEEN VlliGINIA AND NORTH CAROLINA. 
Htiierence to, pp. 49, 50. -

REESEVILLE, \VIS. Station of trinngniation near, J>. 83. 
REID, R. I., ASSISTANT ENGINEER, U. S. N. Service on 

ste.nmer McArth.UT, p. 70. 
REMOVAL .A.ND RE-ESTABLISHMENT OF MAGNETIC 

OBSERVATORY NOW AT LOS .ANGELES. Estimate for, 
p.13. 

RENT OF OFFICE BUILDING. Estimate for, p. ti. 
REP.A.UIS AND ADJUSTM.ENTS OF STANDARDS SUP. 

PLIED TO STATES. Reference to authority needed for, and 
proviec for, pp. 17, 18. 

REPAIRS AND :MAINTENANCE OF COMPLEMENT OF 
VESSELS OF THE SURVEY. E•timatHor,p.13. 

REP AIRS OF VESSELS. Refen>nce w, in the e;<planation of esti· 
lllllte&, p. 10. 

REPORTED DANGERS ON THE ATLANTIC, GULF, A.ND 
PACIFIC COASTS. E•timates for examination of, p. I~. 

REPORT OF THE RUPEIUNTENDENT FOR THE FISCAL 
YEAR ENDING JUNE 30, 1887. Transmitted by the &>cretar_v 
of the T1·easury t-0 Congress, p. iii; general form an1l nrran~f'ment 
of parts of, p. I; app<·ndices to {see page prect·dh1g al11Uahetical 
inclex), p. VIII• listofprogre&8&lretehes and illustrations, pp. 513-
514. 

REPOR1', ANNUAI,, FOR 1886. Reference to delay in publira· 
tiou of, pp. 91, 92. 

REPORT OF THE SUPERINTENDENT FOR 1882 AND FOI,. 
LOWING YEA RS. Reference to syBtematic arra.ngernent fur 
Part I introdured in, p. l. 

REPORTS1 .ANNUAL. Number of, for various year1'1, di"tributed, 
p.131; ireneral index of progres• •ketches, etc. ( 4.ppondixNo. 12), 
pp. 217 ~26~; reference to, p. D. 

REPORT OF THE INTERNATIONAL EXPEDITION TO 
LADY FRANKLIN BAY. RefeT<'nce to disCU8Riou o.f tho as­
tronomical and ma!!Iletic observations made hy, p. 7; see ab8tract 
of (Appt:'n<lix Xo.10), this volume, pp. 2-07-210. 

!{EPORTS, DESCJUPTIVE, TO ACCOMPANY OlUGINAL 
TOPOGRAPIIIC.A.L AND HYBROGRAPHICAL SHEETS. 
Reference to, pp.~. 9; see also ..Appendix No. 11, thiH v-olnme, Jll'· 
211-215. 

REPOlt1', ANNUAL. Of the Assistant in diargeof Office. pp.113-
141; references to, pp. 1, 4, 19; of the HydrogTapl1ie ln~pootor, 
inc1uding the report of the <Joast Pilot antl Hydrographic DiTis­
ions, pp. 143-157 ; re fore.nee~ to, pp. I, 19; of the Computing 
Division, Coa..~t aud G~odetic Survey ·Office, Pl'· 116-ll!J i of thu 
Drawing DiYision, Coast and Geodetic Snrvey Office. pp.119-121: 
of the Engraving DiviHiou! coa~t and Geodetic SllrYt:.'.)" Office. Pl'· 
122-126; of the Instrument Division, Coast and Geodetie Snrvey 
Office, pp. 126-128; of the Tidal Division, Coast anU Gt'"odet.ic Sur­
vey Office, pp.128, 129; of the Jttiscellaneous Division, Coast and 
Geodetic Survey Offie(';, pp. 130-133; of t.he .Acconntin~ Divisio11, 
pp. 138--141; of the ArchiveH and I.ibrary, pp. 133-136; Divi•iou 
of Constructiou of 'Veig;htg and M.easnres, pp, 137, 138. 

REPORT OF THE RESULTS OF' SPIRIT-LEVELING OF 
PRECISION AEODT NEW YORK IIAY AND YlCINITY 
JN 1886 A.ND 18~7. Appendix No. U, 1887. pp. 217-31'0. 

REPORT ON THJ<; RESULTS OF THE PHYSICAL SURVEYS 
OF NEW YOl~R HARBOR. App•ndix 15, tlli• \'olnrne, Pl'· 
301-311 i reference to1 p. 8. 

HEPORT ON THE cmCULATTON OF THE SEA THROUGH 
NE\V YOKK HARBOU.. Appendix 13, 1886; refort-ncuto, l•.36. 

REl'SOLD VERTICAL CIRCLE No. 76. Reference to dekrmina­
tion of uonstants of, p. 43. 

ItESEARCilES IN PRY81CAL IlYJ>ROGR.A.PIIY RELATING 
TO HARllOR .A.ND ll.ARS. Estimate• for continuing, p. I:!. 

RESULTS OF THE PHYSICAL SURVEYS OJ<' NEW YORK 
HARBOR. ReftlreD<'<l to diHcnesion of. in Appendix No.15, p. 8. 

RESUU.VEYS. Of l,,ong lsJand Sound, refercnee t.o, p. 2; estimatPiR 
for, p.12; of San Francisco, San Pablo, aml Suisun I3ay~ estimat-<'8 
for continuin~. Jl. 13; of San Diego, San Pedro, and SniRnn na,rR, 
Cal., reference to, p. 19; of the 8hore line of Cape Cod Punimmla 
between Nansett and Monomoy, pp. 25, 26; (topographical) of Ibo 
Hhore-liue of New York Bay, Newark Bay, Kill Yan Kull, and Ar­
thur Kill, p. 32; of the •bore lines of Uem11stead Hnrbor, Lon it 
Island, &.ud of the aonth shore of Lon.1-:: Island Sound, ftmn &t-au­
ket Harbor to Eafon'a Neck, p.33; of I.<·ng hland l:ionud, c"11-
th:nrntion of the in~horo J1:1dro,:.:.rnpl1y hPtw<•j n Sl1('ffieM lHbnd 
Light and Execution Hocks, p. a.t; of Long IRiand 8ou11d, inRlH11u 
hydroj!!:rnphk surve~·s on the uortl1 l"oa.stof Long !~land, PJ). 34, :l!i; 
of New York HaTbor and upproocht•s, courinuation of. pp. 40-, 41, 
4.2; (topographical) of the coa..st of New Jet·sey, cowpft.·tiou oJ, p. 
45. 

ItEVENUE STEA.MER McCULLOCil. Acknowledgments to 
officers of, p. r.3. 

RHUDE ISLAND. St.ate of, included In Section I, p. :W; izap 
in topography tilled on lbtJ co""t of, p. 29; bJtlrograpllic e:i::an.tlua­
lionR for tbe Cout Pilot on the coast of. p. 27. 

RHODE ISLAND AND MASSACHUSETTS, lwportaut data 
fnrnished to commissioners on tl1e part of the States of, pp. F9, 113. 

RICHLAND. Station nftri .. ngnlation in New Jersey, p.44. 
RICKETTS, PROFESSOR, OF COLUMBIA COJ,LEGE. NEW 

YORK. .Ackimwledizment for facilities Bttorded, p. 37. 
RINE.ARSON. Station of triangulation in Oregon, p. 70. 
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RIPLEY, C. S., ENSIGN, 'U. S.N. Services in New York Harbor 
and approaches, p. 42. 

J:!TTER, HOMER P. Aelrnowled~ent of services rendered in 
the physical survey of New York Harbor. p. 38. 

!WA.NOKE POINT TO MOUNT MISERY. Inshore bydrography 
of the north shore of Long Island from, p. 30. 

ROBINSON, E. C. Services in North Carolina, p. 51. 
ROCK CREEK VALLEY, D. C. Reference t;o, p. 47. 
ROCKWELL, CLEVELAND, ASSISTANT. Reference to con· 

ncction made with shore·line sur'Vey of, on the coast of California, 
p. 63; topographical reeonnaiseance of 1ho coast of Oregon be­
tween Yaquina River and Tillamook Bay, p. 69; assigned to dnt.v 
in Jlarty of Assistant Davidson, p. 70. 

RODGERS, A. F., ..lSSISTANT. Continuation of the triangnla.­
tion and topography of the south coast of California, pp. 61, 62; 
trbn,e:nlation begun foT the examination of dangerR along the 
Mhoi-e of San Diego Bay and vicin;t:y, p. 61: continuation of the 
surv£'Y8 and examinations of the shore line of San J'rancisco Bar 
for tbt"J determination of cbanp:es, pp. 641 65; refeTence to snggcs~ 
tiuus made by, for topics relating to descriptive reports, p. 9. 

ROGERS, ~. G., ENSIGN, U. S. N. Servic<i off shore between 
Capes Ma.v and Henry; also on tbe ooast of Florida and in the ap­
proaches t]Jereto, pp. 52, 97, 08. 

1:05ARIO STRAIT, WASH. TER. Resumption of the triangu. 
lation and topography of, p. 75. 

ROSEMARY. Station oftriangnlation in Viritinla, p. 48. 
RO~S . .JOHN. Coast Pilot Division, pp. 145, 147.148. 
ROSEVILLE, ARTHUR KILL, N. Y. Tid~·gaui;e established at, 

p. 42. 

RUNNING ANEXACTLIKEOl''LEVELS FROM BOSTON Oit 
i'\A LEM, MASS., TO BLUE HILL, MOUN'l.' MON ADNOCK, 
ETC. Estimate for, p. 13. 

RUSH, W. H., PASSED ASSISTANT SURGEON, U.S. N. Serv. 
iceR on steamer Blake, p. 55. 

RUSSIAN PATTERN FOR MAGNETOMETER. Reference to, 
p .. u. 

RUT.AN'S MARINE RAILWAY, STATEN ISLAND. Tide-gange 
'8tablisbed at, l" 42. 

RYE NECK. N. Y. Reference t-0, p. 33. 

8. 

SACRAMENTO AND.SAN JOAQUIN RIVERS, CAL. Refer. 
ence to, p. 64. 

SAGADAHOC (steam-lanncb). Uoe of and referenCt'B to, p. 21. 
ST. PA UL. KADI.AK lSLAND, ALASKA. Continuation of series 

of tidal records &t, p. 78. 
SALARIES. Division of Standard Weights and Meaeures. Esti­

mate for, p. 17. 
SALMON RIVER, OREGON. Reconnaissance completed to, p. 69. 
SALT LAKE, UT.AH. Reference to adoption of bsse.Jine near, 

p. 43. 

SA LT LAKE CITY. Determination oClongitude at, p. 85. 
S.ALT LAKE ClTY AND COLORADO SPRINGS. Longitude 

signa.ls bd ween, p. 85. 
SALT LAKE CITY AND OGDEN. UTAH. Longitude signals 

between, p. 85. 
SALT LAKE EA.SIN. Reference to net-work of triangulation in, 

p. 86. 

SA MISH AND BELLINGHAM BAYS, WASH. TER. Triangu­
lation and topowapby of, begun, p. 75. 

SAMPLE P .AGES OF CO.AST PILOT. Referenc.e to printlnJl of, 
pp. 145, 147. 

S.AN CARPOJORO CREEK. CAL. Reference to, p.63. 
SAN DIEGO, C.AL. Trigonometrical determination of the princi. 

pal buildings in the city of, p. Gl. 

SAN DIEGO BAY AND VICINITY. Triangulation begun for 
the e:xaminati"n of dangE-rtJ along the shore of, p. 61. 

SAN DIEGO AND MONTEREY. Reference to trees forming 
land-marks on coast between, p. 63. 

SAN FRANCISCO AND SAN' DIEGO. Reference to reanrv<>ye 
of the harbors of, pp. 61, 64. 

SAN FRANCISCO, SAN PABLO, .AND SUISUN BAYS. EstJ-. 
m&t6 for continuing resnrveye of, p. 13. 

SAN FRANCISCO. A88ignment of A88i&taut Rodgen to duty at, 
p.G2. 

SAN FRA~ClSCO BAY. Continuation of the reeurveys and ex· 
amins.tions of the shore-line of, for determinations of cbangeis, 
pp. 64, 65. 

SAN FRANCISCO HARBOR AND BAYS CONNECTING. Ref. 
en~nce to need of revision of charts of', p. 66. 

SAN FRANCISCO, CAL. Occnpation of station• in, for the d .. t .. r­
minotion of longitude, pp. 66, 67. 

SAN FRANCISCO. References to adjnRtment of set of troy 
weights for the U. S. Mint at, pp. 87, 90.137. 

SAN JOAQUIN AND SACRAMENTO !:IVERS. Reference to, 
p.64. 

SAN JUAN CAPISTRANO, CAL. Rrferenrcto,p.62. 
SECTIONS OF THE COA.ST .d.ND INTERIOR. ::iee Appendix 

No. l for arrangement of, pp. 95-101. 
SECTIONS FOR THE EXPLORATION OF THE GULF STREAM 

CURRENTS, p.55. 
SELECTION OF A. NEW STATION ON CAPITOL HlLL FOR 

MAGNETIC OBSERVATIONS DEEMED NECESSARY. p .. 47. 
SELF-REGISTERING iJDE-GAUGE AT WILLETS POINT, 

LONG ISLAND SOUND. Estimates fol', p.13. 
SELF-REGISTERING TIDE-GAUGE .AT SAVANNAH OR VI· 

CINITY. Estimates for establishing, p. 13. 
SENGTELLER, L. A., .ASSISTANT. Hydro~rapliic survey of 

Umpqnah UiYer, Oregon, an1l approaches completed; topograph­
ical snr,ey of tho coast of Oregon from Umpquah Rivet• to the 
southward continued, pp. 67, 68. 

SERIES OF .MAGNETIC OBSERVATIONS WITH SELF-REG­
ISTERING MAGNETIC APPAJtATUS CONTINUED AT LOS 
ANGELES, CAL., p.62. 

SERIES OF TIDAL OBSERVATIONS CONTINDED AT 'PUL­
PIT COVE, NORTH HA 'VEN ISLAND, ME., p. 23. 

SERIES OF TIDAL OHSERVAVIONS WITH AUTOMATIC 
TIDE-GAUGE CONTINUED AT SAUCELITO, SAN FRAN­
CISCO BAY, p. 66. 

SETA {:'KET HARBOR, LONG ISLAND. Tide-gauge established 
at, p. 30. 

SETAI;"KET HARBOR TO EATON'S NECK. Shore-line resur­
vey of north coast of Long Island from, p. 33. 

SEW A.REN HOTEL, ARTHUR KILL, N. Y. Tide-gauge estab· 
lished at, p. 42. 

SEYMOUR. J. K., ENSIGN, U. S. N. Services in Gnlf Stream 
exp I-oration 1 p. 55. 

SH.AKAN (OR CHICAN), ALASKA. Astronomical observation• 
at, p. 76. 

SH.AKAN STRAITS, ALASKA. Hydrograpbic sheet of, p.76. 
SHEFFIELD ISLAND HARBOR. Tide-gauge established at Wil­

son's Point in, p. 30. 
SHEFFIELD JSLAND LJGBT .AND EXECUTION ROCKS, 

LONG ISLAND SOUND. Continuation of inshore bydrography 
between, p. 34. 

SHELTER ISLAND SOUND. Hydroitrapbicexaminatlon at., p. 33. 
SHELTON, S. B. !'Tinter's helper, p.124. 
SHIDY, L. P. Tidal computer, p. 129. 
SHIP CANAL, CAPE COD. Terminal points of, examined,p. 27. 
SHIPLEY, ,J. H., ENSIGN, U.S.N. Services on Paciftc coast, pp. 

77, 78. 

SHOAL SPOT OFF EATON'R POINT, LONG ISLAND SOUND. 
Notice to mariners respecting, p. f>. 

SAN LORATO ORPHAN .ASYLUM LANDING, N. Y. Tide-
gauge established at, p. 41, 

S.AN LUIS OBISPO COUNTY, CAL. Reference to, p.63. 
SAN ONOFRE, CAL. RrfeN'nco to, p. 62. 
SAN PABLO AND SU{SL'N BAYS. Hydrographic resllrveys ln, 

p.66. 
SAN PABLO BAY TO PETALUMA CREEK. Beacon• marking 

courAe of.channe] in, dett·rmined, p. 65. 
SAN RAFAEL, CAL. Refe-renceto,p:65. 
SAN SIMEON DAY. Topographical surveys on the e,oast of Cali­

fornia in \"'icinity of1 p. 63. 
SANTA ROS.A <..'REEK, CAL. Ref<r•nceto.p.63. 
SAND SHOAL INLET, COAST OF VIRGINIA. Reference to, 

p.4~. 

SANDWICH, :MA.SS. Hydrograpbfoal examination• at and refer-
4'Dce to, p. 27. 

SANDY HOOK. Current Bta.tion occupied on the bar a.t, p. 38; 
refere11ce to tidal obaervationa by U nittltl States engineers at, p. 
U; &eriee of tidal o'beervationa wUh aut<noatle tide-gauge at, p. 42. 
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SANDY KEY-EAST BASE. Line of triangulation in Florida, p. 
58.. 

SANDY POIXT, PENOBSCOT RIVER. Reference to, p. 21. 
SAR.\NAC ROCK, ALA.SKA. Search for. p. 76. 
SARA TOG A PASSAGE, WASH. TER. Reference I<> the survey 

of. p. 74. 

SARGENT, FRED. Tidal ob..,rver at St. Paul, Alaska, p. 78. 
SAUCELITO, SAN FRANCISCO IlAY. Series of tidal observa. 

tions with automatic tide-gauge at, continued, p. 66. 

SAYBROOK, CONN, AND WATCH HILL, R. I. Additional tri· 
ang11latio11 between. p. 29; topogra.phi.cal surTey near, p. 31. 

SCHOTT, CHARLES A., ASSISTANT. In charge of Computing 
Division, pp. 89, na; annual report of Computinit Division, pp. 116-
119; resultR of Jines of ~ootlesic leveling between Mobilf' and New 
Orleans discusst:1id in Appendix No. 9, this volume. pp. 51 lK)-.205: 
:ftnctuationA in the level of La~ e Champlain and average ht"igbt of 
its surface above the sea, pp.165-172; Appendix No. 7, this vol· 
ume, reference to, pp. 6, 7; abstracts of results of expetiition to 
Lad.v Franklin Bay in 1881-'84 (Appendix No. JO. this volume), pp. 
207-210; referenC"e to, p. 7; annual deteMnination of the magnetic 
elements &t station on Capitol Hill, Washington, D. C., p. 47; ref­
f>irence to !l:JIBC':ial reports madt>- hy, p. 89. 

SCIOTO V .ALLEY, OHIO. Reconnaissance in, for sit<i ofbase-Iine, 
p. 79. 

SCIOTO VALLEY RAILROAD. Reference to site of base-line 
along, p. 80. 

SCORESBY (schooner). Use of and references to, p. 50. 

SCHUBERT, R. E. Foreman of instrument ehop, refert'°'nce to 
resign .. tion of, p. 127. 

SEARS' ISLAND .AND .A.DAMS' J,EDGE, PENOBSCOT RIVER, 
ME. IIrdro~raphic pxaminations between, p. 20. 

SEARS, W. ,T., U.S. N .. ASSISTANT. Command ofBteamer .A:rago 
and charge of Lieutenant Carter's party transferred to1 pp. 34, .35. 

SERVICES OFF FLORIDA CO.AST, p. 55. 

SEATTLE, WASH. TER. Special triangulation and topography 
at, p.71. 

SECRETARY OF STATE. Reference to, in connecti<>nwith the 
International Georletic Association, p.10. 

SECRETARY OF THE TREASURY. Reference $o. in connec· 
tion with addi1ionul compensatfon to dhibursing clerk, p. 11; let­
ter to, in explanation of f'stimates, pp. 10, 11 ; lettt>r to, transmitting 
estimates for standard weights anrl measures, p.17; rPference to 
approval of special assignment of Assistant Whiting, p. 23; ref· 
erenee to a.nthority given by, for tlie snrvey of the boundaTy line 
between Virginia and North Caroliua, p.49; direction ~iven by, 
to collector of port. of Charleston, to place revenue steamer Mr.Ont. 
lock at service of Assistant Boutelle, p. 53 i report for 1887, sub. 
milted to, pp.1, 92. 

SECTIONS OF THE COAST Al'."'D INTEIUOR. I, pp. 20-29: II, 
pp. 211-46; ITI, pp. 46-49; IV, pp. 50-52; "V, pp. 52-54; VI, pp. 54-57; 
VII. pp. 57-59; VIII, pp. 59-6!; X, pp. 6!-67; XI, pp. 67-75; XII, 
pp. 75-7R; xnr, pp. 78, 79; XIV, pp. 79-84; XV, pp. 8!, 85; XVI, 
pp. 8~.86. 

SHOAL SPOT NEAR BOON ISLAND LIGHT. Seareh for, p. 22. 
SHOALWATER BAY, WASH. TER. Hydrographic surveys in, 

pp. 69, 70. 

SHOALWATER BAY AND GRAY'S BARllOR. Ileach meas­
urement and topo!(raphical resun-ey between, pp. 71, 72. 

SHORE·LINE AND INTERIOR TOPOGRAPHICAL RE!iUR· 
VEY 01'' THE NORTH COAST OF LONG ISLAND SOUND. 
FIWll THE NORWALK RIVER TO lffE NECK, COM· 
l'LETED, pp. 3'd, 3'. 

!iHOVELFUL SHOAL. Changes observed in, p. 26. 
8HOVELFUL AND HANDKERCRIEF SHOALS. Observations 

of currents between, p. 26. 

SlLEl'Z BAY, OREGON. Referenecto,p.89. 
SILETZ INDIA.NS, OREGON. Refe,.,,nce to, p. t19. 
SILL, J. J., LIEUTENANT, U. S. R. M • .AckDowledgment-s to, 

p.63. 

BILLUIA.N (&ehoooor). Referenoo to, p. 155. 
SIMMS, A. D. Employed in library, p.136. 
BUIPSQN, CAPT. ROBERT. Aeknowledgme11t of faeilitie• 

afforded by, on the ooaat of Oregon, p. 67, 

SINCLAIR, C. H., ASSISTANT. Magnetic obaervations,estab. 
lishment of a meridian line, and marking of •tatlon at Charlotte•· 
ville, Va., p. '8; re-establishment of part of boundary line between 
Vir_g-inia and North Carolina, pp. 49, 50; occupation of stations in 
San },rancisco for longitude determinations, determination of 
longitude at Salt. Le.kc City, and at PortJand, Ore~on, magnetic ob· 
senrations at PortlandJ Pll· 66, 67; magnetic obse:r.,a1ions at St. 
Louis, p, 84.; determination cf longitude at etationA in Colorado 
and Utah, obsenations for latitude and the magnetic elements, 
p.85. 

SIPE, E. H. Engraving Divi•ion, pp.122, 125, 126. 
SISSON. Station of triangulation in Indian;i., p. 81. 
SKAGIT BAY, WASH. TER. Triangulation carried to, p. 74. 
SKETCHES NOS. 1 AND2, ACCOMPANYING THE A..\NCAL 

REPORT. Reference to, p.1. 
SMITH, .EDWIN, ASS[STANT. Lafayett<> P:irk Station, San 

FrancitiC'o, turned over to, pp. 66, 67; occupation of stations in San 
Fran<'isc-0 for longitude determinations, determination of long:i­
tude at. Salt Lake City and at Pqr'tland, Oregon, magnetic 
ob~erYR.tious at Portland,pp.66, {;7; ackno~ledgment to WesteTn 
C nion Tdegraph Compau,.)· for co-opt>ration in longitude work, p. 
67; tletermination of the longitude of stationR in Colm·ado a.nrl 
"Ctah. p. 85; magnetic obser1ations at Gunnison anil Grand Junc­
tion, C~lo., p. 85. 

SMITH, J A.MES L. Clerical work in chart. room, p.133. 
SMITH, MISS PA ULA. E. General clerk in Accounting Division, 

p.139. 

SMITH'S ISLA.ND, LA. Reference to, p. 60. 
SMITHTOWN BAY, LONG ISLAND SOUND. Hydrograpbic 

resurvey of, p. 24. 
SMITHVILLE, N. C. Magnetlc station of 1874 at Fort Johnson re· 

occupied, p. 51. 
SMOOT, JOHN H. Clerk to Engraving Division. Jl· 124. 
SNOHOMISH RIVER, W .ASH. TER. Reference to extensive flats 

at the mouth of, p. 73. 

SNOW, A.S., LIEUTENANT COMMANDER, U.S. N.,ASSIS· 
TANT. Continuation of t.he suITey of the coast and waters of 
southeastern Alaska, pp. 75-78; referen("e to detachment from the 
snrvey anc'l transfer of command of steamer Patterson to Lieut-.en­
ant Commander Thomas, p. 77; reference to teport submitted by, 
p. 77. 

SOMMER, E. J. Drawing Division, pp. 119, 120, l~l. 
SON OMA CREEK, CAL. ReferencA to, p. 65. 
SOUNDlNGS IN BALTIMORE HARBOR AND :MEASURE­

MENTS ALONG THE HARBOR FRONT,p.4.7. 
SOUTH AYBOI". Reference to tldo-gaugo at, p. 37; inclnde<l in 

shore-line Tesurvey from Perth .Amboy to Keyport, p. 41; sunken 
rock located nea.r, p.41. 

SOUTH BRANCH OF COBSCOOK BAY, ME. Topo~raphical 
aarvey of, p. 21. 

SOUTH RROTHER AND LAWRENCE POINT, AND SOUTH 
BROTHER .AND NORTH BROTHER ISLA:ND. Ghani:e• in 
the channels between, noted, p. 36. 

SOUTH CAROLINA. State of, included in Section V, p.52. 
SOUTH CHANNEL, CH.ARLESTON HARBOR. Examinations 

in, to ascertain eB"ect of earthquake, p. 53. 
SOOTH COAST OF CALIFORNIA. Continuation of the triangu. 

ration anrl topography of, pp. 61, 62. 

SOUTH COAST O'F LONG ISLAND, NEW YORK BAY, AND 
HUDSON RIVER, INCLUDED IN' f<l'BDIYISION NO. 13, 
ATLANTIC LOCAL COAS1' PILOT, ·p. 130; teforencA to the 
pul1licatiou of, p. 147. 

SOUTHEAST POIN'f DEEP REEF, LOKG ISLAND SOUXD. 
Hyrlrograpbic examinations at, p. 33. 

SOUTHERN CALIFORNIA. Estimate for continuing (,be primary 
triang-nl,fltion of, J>. 13. 

SOO:l' H SAN DI.EGO, CAL. Poi,.ts in, determined, p. 61. 
SOUTHWEST BASETAMBODR. Line .. r trianl'ulation in Louio· 

iana, p. 60. 

SOUTHWEST HA.RBOR, :MOUNT DESERT ISLA~D. Addi. 
tional •oundin11s at entranco of, p. 22. 

SOUTHWEST LEDGE, NEW HA VEN ENTRANCE. Tide-gauge 
established Rt, p. 30. 

aGUTHWEST PASS, :MISSISSIPPI RIVER. Referen<'0 to tracing 
sho-.rin!( the cb11.11nel croB11tng the bar near, p. 61. 

SPAULDING, J. G. Tidal observer, Pulpit Cove, p. 23. 
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SPECIAL EXAMINATIONS IN ST. SIMON'S SOUND, GA.. 
AND IN CHARLESTON HARBOR. .Reference to, pp. 62, 54. 

SPEC IA I, GRAVITY INVESTIGATIONS AND EXPERI· 
MENTS. E•tim:>te for, p. H. 

SPECIAL HYDIWGRAPHY ON THE COAST OF MASSA­
CHUSETTS, FROM POWDER HOLE, MONOMOY, TO A 
POINT NORTHWARD OF CHATHAM RIVER, pp. 26, 27. 

SPECIAL HYDROGRAPHY IN NEW YORK HARBOR AND 
API'ROACHES. Refeience to, pp. 2, 29. 

SPECIAL HYDROGRA.PHY. Surveys and examinations under. 
taken in connection with the investig&tions of the oyster-be..ls of 
the State of North CaroliUA, pp. 50, 51. 

SPEC[AL HYDROGRAPHIC EXAMINATIONS IN CHARLES· 
TON HARBOR, pp. 52, 53. 

SPEClAL OPERATIONS, pp. 86-88. 
SPECI.AL SCIENTIFIC WORK. Statement of, included in Part I 

of report; see pp. 5-9. 
SPECIAL TRIANGULATION BEGUN IN 1884 FOR THE 

ST.A TE OF MA SSACIIUSETTS. Reference to, p. 2. 
SPECIAL TRIANGULATION AND TOPOGRAPHY AT 

TACOMA AND SEATTLE, WASH. TER., pp. 71, 72. 
SPECIMENS O~' SEA BOTTOM PR~SERVEt;. Statistics of, p. 

104. 
Sl'EEI,, J. N., PASSED ASSISTANT PAYMASTER, U.S. N., 

pp. 153, 15~. 
STAFF AND BOX GAUGES ESTABLISHED. Statistics of, p. 

104 i discontinnecl, p. 104. 

''STAGE." Rt>forf'ut--e to the dhwovery of the influence of, during 
rt."i~·t>nt physical eurvey of New York Harbor, j) 6. 

"STAGE." Reference to the effect of, Oh the current along Mon­
omo.r Pt1ninsula., p. 6. 

STAMFOJW LJGHT AND STONY BROOK HARBOR. Tide­
f:ZR.ugu ~st.ablished a.t, p. :iO. 

STANDARD WEIGHTS AND MEASURES. Salaries of, esti­
mated for 1 p. 17; contingent expemrns of Division of, estirua.ted for, 
11. !8. 

STANDARDS. Reference to existing Jaws for supplying 8t.ateirnnd 
Territoties wit.b, p. 17. 

STANDARDS OF WECGHT. Verification and adjustment of, at 
the U.S. Mint, Pbiladclphia, p. 87. 

STAND.ARD TROY POUND OF THE PHILADELPHIA MINT. 
Basi."I of comparison for new weights, p. f!l. 

STANDARDS OF WEIGHT AND MEASURE. R•port of work 
executed in Division of, pp.137, 138i references to, pp. 90, 115. 

STANDARD TROY POUND OJ.<' THI<; WEIGHTS AND MEAS­
URES DIVISION. ltefcrcnce to comparison of, with standard 
pound of the Mint, p. 87. 

STANSBURY, P. R., CLERK TO COMPUTING DIVISION. 
Rt'l!ignatlon of, referred t-0, p. 117. 

STANTON, J. R., PASSED .ASSIST.ANT P .A YMASTER, U.S. N., 
p. 153. 

ST. ANTHONY'S FALLS, MISSISSIPPI RIVER. Reference to 
Recondary triangulation near, p. 85. 

ST. CROIX RIVER, ME. Hydrographic survey of, begun, pp. 20, 
21. 

ST. ,JOHN'S HARBOR, SOUTHEASTERN ALASKA. Hydro-
11raphic sheet of, p. 76. 

ST. MARY'S RIVER, EAST COAST OF FLORID.A. Eaotem 
Rnd northern limit of S•ction VI, J>. 54. 

ST. SIMON'S SOUND, GA. Hydrograpbic survey otY the bar of, 
p. 54. 

STAU TROY POUND OF WEIGHTS AND MEASURES 
OFFICE. Jwcompnril!On of, p. 87. 

STATES. Number of, in which field operations were carried on 
daring the year, p. 2. 

STATE AND NATIONAL SURVEYS. Reference to bases 
nffonled for, by the tra11scont.inPntal trlangulat1on, p. 2. 

SrATEso;i,' PENNSYLVANIA, NEW JERSEY, TENNESSEE, 
INDIANA, AND WISCONSIN. Reference to the continuation 
of goodf'=t,ic opt'rntione in 1 p. 2. 

ST A TJ<; OJf MINNESOTA. Reference to the beginning of JtOOC!etic 
o)wt·ntlona in, p. 85. 

STATE SURVEYS. Eetimate for furnishing point(! for, p. 13. 
STATE COMMISSION FOR SURVEY m• MASSACHUSETTS. 

Reference to <let.ail of officers to furnish points for, p. 23. • 
STATE OF MASSACHUSETTS. Reference to paymeut of enb­

lliatence to o11i.cera by, p. 23. 

STATE COMMISSION OF MASSACHUSETTS. Reference to 
Assistant W. L. Wbit.ing ••a member of, p. 23. 

STATE OF MASSACHUSETTS. Reference to plans showing im­
provements made by, o.nd l.ly the United Su~tt.>s, in Bostou Har­
bor, p. 2{; tr;angulation iu aid of the topo~Taphic:il snrny of, pp. 
24, 25; reference to application made oy board of harbor an1l l:rnil 
commissioners of. p. 24. 

STATE GEOLOGW.AL SURVEY Ol•' PENNSYLVANIA. Itef­
erenee to request made by. p. 43. 

STATES OF VIRG D<IA .AND NORTII CAROLIN A Re-estab­
lishment of part of boundary line hctw('en, pp. 49, 50, ruferenct·~ to 
boundary line commissioners of, pp 49, 89, 113, 114. 

STA'lE OF NORTH CAROLINA. Special survey• autl exarnina· 
tions undertaken io connection with the iuvcsUgation of oyster­
beds for, pp. f>O, 51. 

STATE CAPITOL, RAI,EIGH, N. C. Magnetic station in the 
grou:lds of, re-occupi.erl, p. 51. 

STATE OF TENNESSEE. Reconnaissance for connection of the 
triangulation of, with tlie ptimary trian~uJation, otc, pp. 78, 79. 

STATE SURVEYS. lmruediatv supervision ot; assigned to .As­
sistant Boutelle, p. Re. 

'iTATJ<; OF MINNESOTA. Geodetic operations pr•liminar;v to 
the triangulation of, p. 8->. 

STATE AND NATIONAL GOVERNME:lTS. Reference to ln­
forrua.tion furnished to, in reflponse to officiHl requests, p. 88. 

STATES OF VIRGINIA AND NORTH CAROLINA. Reference 
to 1lata supplied to commissioners of, pp. R9, 113, 114. 

STATES OF MASSACHl1SETTH AND RHODE ISLAND, NEW 
HAMPSHIRE AND MASSACHUSETTS, NEW YORK AND 
NEW JERSEY, AND NEW YOHK AND CONNECTICUT. 
Data for bonnda1:v and other commh~sious HUIJJJlie<I, pp. 89, 113, 114. 

STATEMENTS OF PROGRESS. lleforenco to classification of, 
p.2. 

STATEMENT OF PROGRESS (::eneral). pp. 2-9. 
STATEMENT RELATING TO HYDHOGRAl'IIIC SU!tVEYS 

executPrl <luring tho fiscal year, p. 2. 
STATEN lSLAND. Cnl'l'•nt meters tested at FactoryPoD<l on, p. 

38; refereuce to examination of stations on, to be occupied for tri. 
angulation, p. 40; shore-line n·sm·vey of, p. 41. 

STATEN ISLAND SOUND AND ARTHUR KTT,L. Re•urv•y 
of, p.~1. 

STATIONS OF THE TRIAJ\GULATION Ol:IJUPIED FOR 
HOIUZONTAL MEASURES. Statietics of, p. 103. 

STATIONS OF THE TRIANGULATION OCCUPIED FOR 
VERTICAL MEASURES. Sta1i,tico of, p. 103. 

STATIONS. MAGNETIC. Statistic' of, ,,_ 103. 
STATISTICS OF FIELD AND OFFICE WORK. Appendix No. 

2, pp. 103, 104; references to, pp. 1, 19. 
STE.AM-BOAT Wil.ARF .AT llATH, GRAVESEND BAY, L. I. 

Tide-gauge .,.tabliol1ed at, p. 41. 
STE.AM-LAUNCH NO. 3. Ref..,enc<'to,p.155. 
STEAMJ:m BAY, SOUTHEASTERN ALASKA. Survey of, pp. 

75, 76, 77. 
STEPHENSON, F. B., PASSED ASSUiTANT SURGEON, U.S. 

N. Services on steamer Rache, p. 57. 
STEVENSON, H. N., P.Al5SED ASSI!;TANT ENGINEER, U.S. 

N. 8eITice on steamer Patter1on, p. 78. 
STIKINE STRAITS, .ALASKA. Soundings in, p. 77. 
STJLLAGUAMISH RIVER, WASH. TER. Ret'erenco to en. 

trance to, and Saratog& PaBSage, p. 74 triangulation and topogra­
phy of, p. 74. 

STONI!:, J.C., DRAUGilTSMAN ON STEAMER l'AT'l'EitSON. 
Referenee to plane-ta hie work, p. 77. 

STONINGTON AND PEQUONNOCK, CONN. Topoi:raphloal 
snrve.1 e of the north shore of Long l&land Sound b• tw~en, p. 29. 

STONINGTON, CONN. RefereDce to previoUB survey of, p. 211; 
topographical anrvey near, p. 211. 

STONY BROOK AND PORT JEFFERSON HARBORS. Bydrog­
rapby of, p. 30. 

STONY BROOK HARBOR A.ND STA.MFOPJ) LIGHT. Tide­
gaugPa eotabliebed at, p. 00. 

STONY llROOK HARBOR AND SETAUKET HARBOR. :Ref. 
erence to lOJ•O~rapbical resorrey betweeD, p,33. 

STRATFORD POINT, CO:NN. Ai!ditional lines of eo11ntling1 
near, p.31. 

STR.A TFORD SHOAL LIGHT. Corrent obM't'Vations at atatiODll 
m the vicinity of, p. 35; rocky shoal devoloped near, p. 31; t.ide­
gauge eatabliabed at, p. 30. 
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STREET, G. W., ENSIGN, U. S. N. Services in Long Island 
Sound, p.&l. 

STREETS, T. H., PASSED ASSISTANT SURGEON, U.S. N., 
ON DUTY IN ALASKA SURVEY. Reference to report made 
by, on fauna and fiora of region, p. 77. 

STRICKLAND, G. D., PASSED ASSISTANT ENGINEER, U. 
S. N. Service on steamer HaSBler, p. 66. 

STUART, D. D. V. LIEUTENANT, U. S. N., ASSISTANT. 
Hydrographic resur,·ey of weswrn part of Long Island Sound, p. 
34; transfer of command of steam(>r End€avor to, p. 34:; hydro. 
graphic surveJB on the coast of Louisiana, p. 61. 

STURGESS. Station of triangulation iu Illinois, refereneeto, p. 82. 

SUBDIVISION NO. 3, ATLANTIC LOCAL COAST PILOT. 
Third division of, refened to, pp. 5. 130, 147. 

SUB-OFFICE:> AT PHILADELPHIA A.ND SAN FRANCISCO. 
Reference to. p. 91. 

SUBORDINATE BASE LINES AND BE,1CH MEASURES. 
Statistics of, p. 103. 

SUCCESSIVE TIDAL LEVELi> ON THE EAST RIVER. Ref-
erence to the pheuomena of, pp. 8, 35, 37. 

SUESS, W. Instrument rooru, p. 1~7. 
SUJSUN BAY. CAL. Resuney of, p. 66. 
SULLIVAN, IND. Reterence to, p.81. 
SULLIVAN, T. Printer's helper, p.1~4. 
SUMMA.RY STA.TEMENTS OF UENERAL PROGRESS. Ref­

erence to, p. J. 
SUMNER STRAIT. SOUTHEAST ALASKA. Rr•urnyot; p. 76. 
SUNDRY CIVIL EXPENSES ACT FOR FTSC AL YEAR END­

ING JUNE 30, 1887. Referei:.ce to, I" 1. 

SUNKEN MEADOW SHOAL AND LA WP.ENCE POINT. 
Dangerous ledge found be tween, p. 36; see also notice to mariners, 
No. 82, p.5. 

SUPERINTENDENT A. D. BACHE. Rtference to measnreruent 
of primary b""e line in Florida in 1855. 11· 56. 

SUPERINTENDENT. Report of, for fiRcal year ending June 30, 
1887, pp.1-9'.!; pay of, estimated for, p. 14.; referem_'\' to special as­
signment made by, in aid of the topoirraphical surrey of the State 
of M.assachnaetts. p. 23: estimates for Pacific coa.Bt. work referred 
to,forexamination,p. 63; refert>nce tu conference between, and snp:-r. 
intendent ()f Hawaiian Government. sur-vey, in 188.t, p. 87; refer­
ence to Interrogatories submitted by, to local authorities to get 
data for Coast Pilot, p. 147. 

SURVEYS, HYDROGRA.PIIIC. Number of States in which prose­
cuted, and reference to, p. 2. 

SURVEY FOR THE HARBOR BOARD OF BALTIMORE. 
Reference to, p. 46. 

SURVEYS OF THE TRIBUTARIES OF PENSACOLA llAY. 
Estimates for, p. 12. 

SURVEYS OF THE COAST OJ<' OREHON AND OF THE CO· 
LU:MBIA RIVER. Cont.iuation of, estimated for, p.12. 

SURVEY OF THE COAST OF WASHINGTON TERRITORY. 
Estimate for continuing, p. 13. 

SUSQUEHA.NN A. RIVER. :Reference to, p. 42. 
SUSQUEHANNA BAS!'.'<. Referenoo to, p.43. 
SUW A.NEE HOTEL. Cedar Keys, Fla, magnetic stations estab­

lished in the open square to the east of, p. 54. 
SWASH CHANNEL, NEW YORK BAY. Hydrographio exam­

ination of, p, 42. 
SWEETING, C. E., ENSIGN, U. S. N. Services in Long I.land 

Sound, p. 31. 
SWIFT, FRANKLIN, ENSIGN, U.S. N. Services in Gulf Stream 

work, p. li5. 
SYSTEMATIC .ARRANGEMENT INTRODUCED IN PART I 

OF ANNUAL REPORTS S1NL1': 1882, p.l. 

T. 

TABLE OF STATISTICS. Appendix No. 2, reference to, pp. 1, 
19,89. 

TABULAR ST A TEMENT OF WORK PERFORMED BY THE 
DRAUGHTSMEN OF THE HYDROG.RAPRIC DIVISION, 
pp. lti-152. 

T.l.BULAR STATEMENT OF INFORMATION FURNISHED. 
Appoodlx No. s, reference ro, pp. l, 19, 811. 

TA.COMA AND SEATTLE, PUGET SOUND, WA.SR. TER. SJ>"' 
elal ~angulation and topography at, pp. 11, ~- · 

ff. E~. 17-m. 

TALLADEGA., A.LA. Determination of geographical positions in, 
p.59. 

TALIAFERRO, MRS. S. M. Tidal DiviRion, p. 129; entry clerk 
and book·keeper in Accounting Dlviaion, pp. 91, 140. 

T.!.JIIBOUR BAY, LA., p. 60. 
TAM.BOUR-SOUTHWEST BASE. Line of triangulation in 

Louisiana, p. 60. 

TAMPA, FLA. Mi>gnetic station at, p. M. 
TANEY, E. L., A.ID. Topographical resurvey of the shore lines of 

New York Bay, Newark Bay, etc.i also of 'Voodmont, rn the 
eastward. p. 32; services in Baltimore Har·bor sur't'ey, p. 47. 

TANGIER A.ND POCOMOKE SOTTNDS AND JAMES RIVER. 
Reference to report on oyster· beds of (Appernlix JI, 1881), I'· 50. 

TANNER. Station of transcontinental trian.;:ulathm 1 p. 80. 
TANNER-ALEXANDRIA. Line uf transcontinental triangula-

tfon1 p. 81. 

TA.PP AN SEA, HUDSON RIVER. Reference to, p. 37. 
TARRY·NOT (steam-lannch). TToeof, anti refereneeto, p. 7:J, 
TA TE. Station of tra.n&continental triaugulatim,, p. 80. 
TATOOSH ISLAND, WASH. TER. Reference ro, I'- 7:!. 
TEMPLE BLOCK, SALT L.A RE ClTY. Reference to astronom-

ical station established at, in 1869, Uy Assii;tant Dea11, p. 85. 

TENNALLYTOWN A.ND ROCK CREEK, D. C. Heforcnce to 
topographical survey between, p. 4i. 

TENNESSEE, STATE OF. Forming- part ofS.-etion XIII. p. 78. 
TERMINAL POINTS OF CAPE COD SRII' Cd.NAL. IM·,,. 

ence to examination of, p. 27. 

TERRE-BONNE BA.Y .A.ND BA.YOU, L.A., p.60. 
TERRITORIES. Number of, in which sun-ey was carrietl uu dur· 

ing fiscal year, p. 2; item uf estimates forr~pairsaud ailjustmrnt of 
standard• furnished to, p. 18. 

TERRY, CARLISLE, JR., SUBASSISTANT. Series of magneuc 
observations with self-registerinir apparatn• continued at L<•• 
AngeleR. Ca.l., p. 62; reference to illnesfl and death of, p. 6~. 

THE CIRCULATION OF THE SEA. THROUGH NEW TURK 
HARBOR. Reference to report on (.Appendix 13, 1886), I'· 36. 

THE lllAGNE'IIC WORK OF THE GREELY ARCTIC EXP.E 
DITION. .Appendix 10, this volume, pp. 207-210. 

THIRD EDITION OF SUBDIVISION NO. 1:l. ATLANTIC 
LOCAL COAST PILOT. Refereuce to th<' puhlii·ation of, pp. 
5, 130, 147. 

THOMAS, CHARLES M., LIEUTENANT COMMANDEll, 
U.S., N., ASSISTANT. Assignment to command of sl<'aruer Pat­
terson, p. 77. 

THOM.AS, MISS MARY. Miscellaneous Divisiou, p. 133. 
THOMAS, MISS MAY. Miscellaneous Division, p.13:J. 
TlIOMPSON, H. L. Engra.ving Division, Pl'· 122, 124, 12;;. 
THOMPSON, J. G. Engraving Dh·isiou, pp.12~. 124, 1~5. 
THOMPSON, ·w. A. Engraving Dh-ision. Pl'· 122, 124, 125. 

THORN, F. M., SUPERINTENDENT. Lf'ttcr transmitting eati-
mates for 18118-'tlll to the Secretar~' of the '.rreasur)·, pp. 10, Jl; ld­
tertranAmitting estimates for Di'V'ision of Construction of Wei~hts 
and Measures to Secreta.1 y of the Trl·asury, p.17; conclusion of an· 
nual report, pp. 91, 92. 

TIBBETT'S ROCK, COAST OF MAINE. Exa.minati"n of. p. 22. 
TID.AL AND CURRENT OBSERV ATlONS (original•). Statis· 

tics of, p.104; (dnplicates) statistic• of, p. 10;\. 

TIDAL OBSERVATIONS FOR WHICH REDUCTIONS HA VE 
BE.EN MADE, p.104. 

TIDAL DIVISION. References to char!';e of. pp. 00, 114, 115: Rn­
nual report of, pp.128-129 ; references to Deed of increast:> of force 
in, pp. 89, 115. 

TIDAL STATIONS. At Pulpit Harbor and Sandy Rook, reference 
t.o, pp. 23, '2, 115. 

TIDAL OBSERVATIONS. At Pulpit. Cove, North HaTen Ha.r. 
bor, :Me., with automatic tide-gau11•>. continued, p. 23; at Cutler 
and Carrying Place Cove, Me., p. 22: at Harding's Bea<.•h and 
Ohat.llam,Haaa.,p.25; at Stratford Shoal Light, at Southwest Ledge, 
at Money :U.land, Fallmer'a !eland, Port Jefferson, Stuny Brook 
Harbor, Stamford Light, Setauket Point, Wilaon's Point in Shef· 
11.eld hland Sound, {)onatable \'oint, and Eucution Rooks, p. 30. 

TIDAL EXAlCINA.TIONS AND COMPARISONS. In the Ilud· 
son, Barlem, !Mld Eaat :Rivllfl!, llllll ill Flll&l!iog, l.;i~tl~ ;\ l)Ck, 11n<l 
lf ~1'1'11111 ~r•, I" a§, . 
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TIDAL OBSERVATIONS. At One hun1lred and fifty.fifth street 
dock, Hudson River, New York; at Randall's IsiaDd boat· house: 
at High Bridge, College Point, N ortb Brother Island, Willets 
Point, Newark Bay. Passaic River, Hackensack River, and at 
Elizabethport, N. J., pp. 35, 36; at other stations for the resurvey 
of New York Harbor and approaclles, pp. 37-40, 41, 42. 

TIDAL STATIONS. New York Bay and Harbor and vicinity, 
connection of, by geodesic leveling, pp. 38-40. 

TIDAL OBSERVATIOSS. AL Bath, L. I., and other sU.tions for 
the snrvey of New York Lower Bay, pp. 41, 42; series of, with 
automatic tide· gauge at Sandy Hook. N .• T., p. 42. 

TID.l.L OBSERVATIONS AND TIDAL OBSERVER. At Fort 
Sumter. Charleston Harbor, S. C .. reference to, p. 5~. 

TIDAL OBSERVATIONS CONTINUED. With antomatic tide. 
gauge at Sanoolito. San Francisco Bay, Cal., p. 66. 

TIDAL OBSERVATIONS. At Tulalip, Possession Scund, ·wash. 
Ter., p.13. 

TIDAL STATIONS. Establish•d for Alaskan snrveys at. Fort 
Wmnl(flll, St. John's Harbor, Steamer Bay, Dewey .Anchorage, Red 
Ba.;c, and Chakan, p. 76. 

TIDAL OBSERVATIONS CONTINUED. With aotomalic ti<le· 
!(auge at St. Paul. Krul.bk Island, Alaska. p. 78. 

TIDE TABLES FOR THE ATLANTIC .AND PACIFIC COASTS 
FOR 1887 AND 1888. Reference to, pp.116, 128. 

TIDE-GAUGE. Standard for eompari•on establishe<l at Bath, 
Grave•end Bay, L. I., p. 41: established at end of wharf leading 
from 1''alier'• Cedar Mill at Depot Key, p. 58. 

TIDES (TWO.YEAR SERIES OF) OBSERVED AT LADY 
FRANKLIN BAY. Reference to reduction and publi~ation of, 
pp. 114. 115. 

TfLLAMOOK BAY. Hydroi:raphic surveys in, pp. 69, 70. 
TILLMAN. E. H., ENSIGN, U.S. N. Duty on Long Island Sound 

and in Coast Pilot. Division. pp 33, ~45. 
TfMB.Al,IER BAY, LA. Reference to, p.60. 
Tfl\IBALIER PASS, LA. Pr-acticability of entrance to, p. 60. 
TITTMANN', 0. H., ASSISTANT. The port.warden lines of the 

city cf Baltimore traced out on the 1Z:Tound by, and connected with 
the triangulation of Baltimore Harbor, pp. 46, 47; couference with 
Ma,j. N. H. Hutton, engineer of Baltimore Harbor board, pp. 46, 
47; reference to prospective assignment to the charge of the 
Wftightaand Measures Bureau, p.115; occupation of stations ofl11e 
triangulation in .Alabama for extending the measurement of the 
oblique arc of the meridian from Atlanta towards Mobil~. p. 59. 

TOLA Y CREEK, CAL. Reference to reclaimai:e of marsh land in, 
p.65. 

TOPOG RAPRIC MA PS (original•). Statistics of, JI. 104. 
TOPOGRAPHICAL PARTIES A.ND TOPOGRAPHY. Statis· 

tics of, p.103. 
TOPOGRAPHICAL RECONNAISSANCE OF THE COAST OF 

OREGON BETWEEN THE UMPQUAH AND YAQUINA 
RIVERS, p. 68; between the Yaquina River and Tillamook Bay, 
p.69. 

TOPOGRAPHIC SHEETS REGISTEEED IN THE ARCHIVES 
DURING THE FISCAL YEAR. Titles of, p. 135. 

TOPOGRAPHICAL SURVEYS AND RESURVEYS. In tbe 
vicinity of .Machias, antl trjanS?U'ation of CohScook Ba.-r, Me .• p .. 
20; of the co&11t of Maine from .Moose Cove to Quoddy Bead and 
of the western shore of Cobscook Bay and the shore line of Den­
oow's Neck, p. 21; of the 11<>uth branch of Cobsoook Bay, Me., p. 
21; of the State of Mo.ssacbusetts, reference to co-operation with 
commif<Kionersof, p. 23 i of new opening in Cotamy &acb, Martha's 
Vineyar<l, completion of, p. 27; resurvey of Block Island, R. I., 
completion of, pp. 28, 29; on coast of Rhode Island from Watch 
Hill to the e&Btward, p. 29; resurvey of the north shore of Long 
Island Sound between Stonington and Peqnonnock, Conn., p. 
29; resurvey• on or near the nortb shore of Long Island Sound, 
to complete re•urveye almost made, p. 31; resurvey (in detail) of 
the north ehore of Long Island Sound from East Bridgeport;, Conn., 
to the eastward, p. 32; resurvey of the ahore line of New York 
Bay, Newark Bay, t>le., a.loo from Woodmont to the eastward, p. 
32; resurvey of the south shore of Long Island Sound continued, 
p. 33 ; resurTey of the •bore lino and interior of the nort.b coast of 
Long Island Sound from Norwalk :River to Rye Neck, completion 
of, pp. 33, 34; in the vicinity of New Roobelle, resumption of, p. 
34 ; r&llurvey of the shore liDe of New York Bay and Harbor and 
vicinity continued, p. 40; resuny~y of the coast of New Jer&cy, 
completio11 of, p. 45 ; survey (in detail) of the District of Col nm bia 

TOPOGRAPHICAL SURVEYS AND RESURVEYS Continued. 
continued, pp. 47, 48; resnrvey of New Inlet, N. c .. p. 51 ; of the 
CO&Ot of Califvrnia in the vicinity of San Simeon Bay, p. 63 ; ro· 
survey of Sa.isun Bay and San Pablo Bay, Cal., pp. 63, M, & ; re· 
survey began at Mara Island Straits, p. 65; of the coast of Oregon 
continued from Umpquah River southward, pp. 67, 68; enrvey and 
beach measurement between Shoalwater Bay and Gray's Harbor, 
Wash. Ter., pp. 71, 72. 

TORREY, E. E. Foreman of triangulation and signal building 
party, p. 80. 

TOTALS OF ESTIMATES FOR 1888-'89. Party expenses, p. 
14; pay of field officers, p. M ; pay of office force, pp. 14--16; gen· 
eral expemes of office, p.16; rent of office buildings, p. 16; pnb­
lishitJJ?: observations, p.16; printing and binding, p. 17. 

TOTTENVlLLE AND NEW CREEX. Shore-line resurvey of 
Staten Island between, p. 41. 

TOWN BOUNDARIES IN TIDE-WATER. Reference to pre· 
liminary determination of, for the State of Massachusetts, pp. 
23,24. 

TRANSCONTINENTAL TRIANGULATION AUTHORIZED 
BY .ACT OF GONG RESS OF 1871. Reference to, as affording 
accurate basis for Statt- and National survess, p. 2. 

TRANSCONTINENTAL LINE OF GEODESIC :tEV:ELING. 
Reference to intended connection of a point on the Gulf of Mexico 
with, p. 59. 

TRA.NSCONTINENTAL TRIANGULATIO"N NEAR THE 
THIRTY NINTH PARALLEL EXTENDED TO THE WEST· 
WARD IN KENTUCKY AND OHIO. p. 79. 

TRANSCONTINENTAL TRIANGULATION IN OHIO AND 
KENTUCKY. Reconnai&sance for connection of, with triangula.~ 
tion in Indiana, pp 80, 8!. 

TRANSCONTINENTAL TRIANGULATION NEAR THE 
THIRTY-NINTH PARALLEL EXTENDED TO THE EAST· 
W .ARD IN INDfANA, pp. 81, 8'.l. 

TRANSCONTINENTAL TRIANHUL.ATION EXTENDED 
EASTWARD l<'ROlll STATIONS IN CENTRAL UTAH, pp. 
85, 86. 

TREASURY DEPARTMENT. Annual roport oubmitted to, in 
accorda.n<~ with regulationa of, p. 1 ; reference to rcductiou of esti· 
mates approved by, p. I; aggregat<i of estimates submitted to. for 
1888-'89, p.1; disbursing clerk of, rcforence to estimate for ad~ 
dit.ional compensation of, p.11; Dr. Lawver, of, references to, pp. 
87, 90; reference to transfer of Mise Olivei- to, p. 116; refe-H"nc~ to 
G. A. Bartlett, disbursing clerk of, p.138. 

TREASURY, SECRETARY OF. Letter from, traruimitting An· 
nu al Report of Snrvey to Congress, p. iii ; letter to, eommunicatini: 
estimate& for 1888-'89 for U.S. Coast and Geodetic Survey, pp. 10, 
11; letter to, transmitting estimates for Office of Construction nf 
Weights and Moosurea,p.17; refe:rence to dlrection given by, to 
the collector of the port of Charleston, p. 53; reference t-0 ap. 
proval of detail of Assistant Braid for special duty at Pbilad•I· 
phia, p. 87; annual report submitted to, pp.1-ll2. 

TRESCOT, E. A. Drawini: Division, p. 119. 
TRESCOTT, ME. Topographical snrvey of, p. 21. 
TRESCOTT ROCK-PORCUPINE. Lina of triangulation in Maine, 

p.20. 
TRI.ANG ULA TION. Statistics of, p. 103. 
TRIANGULATION AND LEVELING PARTIES. Number of, 

p.103. 
TRIANGULATIOY. Original records, statlsticsof,p.104. 
TRIANGULA.TION, TOPOGRAPHY, AND HYDROGRAPHY 

OF THE COAST OF MAINE. Estimat'l for, p.12. 
TRIANGULATION, TOPOGRAPHY, AND HYDROGRAPHY 

IN THE VICINITY OF THE EA.ST END OF LONG ISLAND, 
BLOCK ISLAND, NANTUCKET, ETC. Estimate for, p. 21. 

TRIANGULATION OF LAKES 'PONTCHARTRAIN AND 
MAUREPAS, LA. E•timat'lfor, p.12. 

TRIANGULATION OF PERDIDO BAY A.ND ITS CON­
NECTION WITH THE COAST TRIANGULATION, ETC., 
p.12. 

TRIANGULATION. In aid of the ropograpblcal survey of the 
State of M88s...,hn111>tte, pp. 2', 25; at the eastern end nf Long 
Isl&nd Sound, p. 29: in eastern Penns:rlvania, eoaUnned towarda 
the northern boundary of the State, p. 42 ; Jmd reoonnalasance in 
southern New Jersey, extension of, towal'da Delaware River and 
lla.y, p.4!; andreconnai88&1lee in the vlclnltyofCapeCharlea, Va., 
pp. 48, 411; near the mouth of .Cape Fear River, OODDeeiion of old 
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TRIANGULATION-Continued. 
with new, pp. 511 52; on the west coast of Florida, from Pavilion Key 
to Cape Sable. completion of, p. 56; in Alabama. occupation of ata· 
tiol18 for extending me&fm·ement of oblique are, etc., p. 59; and 
topography upon the coast of Louiaiana, between Grande Isle and 
Raccoon Point, pp. 60, 61; begun fo1· the examination of changes 
along the shore of San Diego Bay and vicinity, p. 61; and topo· 
graphy of the south coaf!tof California, continuation of, pp, 61, 62; 
and topol!'raphy of Port Susan, Stillaguamish River, and Saratoga 
Passage, Wash. Ter., p. 74; and topography of Rosario Strait and 
vicinity, p. 75; and topography begun in &mish and Bellingham 
Bays, Wash. Ter., p. 75; in Alaska, pp. 75-78; of the State of Ten· 
nessee, reconnaiBSance for the oonnection of, with the prima,u tri· 
&ngnlation In northern Georgia. pp. 78, 79; of the State of Indiana, 
extension of reconna.iaeance for additional stations of, pp. 82, 83; 
(primary) near the thirty-ninth parallel in Kanaa.s, reconnaia&aDce 
for the extension t.o westward of, p. 84. 

TROUTMAN, LYNN. Printer's helper, p.124. 
TROY POUND OF THE WEIGHTS AND MEASURES OFFICE. 

Reference to recomparieon of, pp. 87, 137. 

TROY WEIGHTS FOR THE MINT .A.T S.A.N FRANCISCO. 
Reference to the adjustmf'nt of a new set of, p:p. 87, 137. 

TULALIP BAY, W .ASH. TER., pp. 73, 74. 
TULALIP, POSSESSION SOUND, WASH. TER. Tide-gauge 

established at, p. 73. 

TUPMAN, CAPT.A.IN. Reference to charge of the English tran­
sit of Venue party in ·1874, and to observations of latitude- a.nd 
gravity in the Hawaiian lsl!lllds, p. 87. 

TURNBULL, MISS C. B. Tidal Division, p. 129. 
TURNER, J. HENRY, AID. Sen-ices on the Baltimore Harbor 

survey, p. 47: services in Alabama. and in Central Utah, p. 59. 
TWIN CREEK. Station of triangulation in Ohio, p. 7E. 

v. 

U.llIPQUA.H RIVER, OREGON, AND APPROACHES. Hydro· 
graphic survey of, completed, p. 67. 

UMPQUAH ANO YA.QUIN.A. RIVERS. Topographical recon· 
naisaance of the coast of Oregon between, p. 68. 

UNDER-RUN (THE) OF THE HUDSON RIVER .AND ITS 
REL.A TION TO NEW YORK BAR, ETC. Discussion of, in .A.p· 
pendi~ No.15, thif v'Olnme, reference to, p. 8. 

UXITED STATES. Reference to plan showing improvement• 
made by, in the channels of Boston Ha.rbor, p. 24. 

UPPERMAN, A. Miscellaneous Division, p.133. 

U.S. ADVISORY BOARD FOR THE PORT OF PHIL.A.DEL· 
PHIA. Observations of currents for, in the Delaware River, p. 43 i 
reference to duty of .Assistant Marirnlin with, p. 93. 

U.S. ADVISORY BO.A.RD OF THR HARBOR COMMISSlON OF 
PHILADELPHIA. Facilities extencled to, hy the anb-office at 
Philadelphia, p. 91. 

U. S.ARMY, ENGINEER BUREAU OF. Chart.s furnish6d to, 
and information communicated to, by the sub-office at Philadd· 
phi&, p. 91. 

U.S . .ARMY, SIGNAL SERVICE. Charts furnished to, and infor. 
mation communicated to, b.v the sub.office at Philadelphia. p. 91. 

U. S. COAST SURVEY AND U. S. CO.A.ST AND GEODETIC 
SURVEY. General index to the maps, charts, and illustrat.ious 
published ln the annual reports of, from !8t4 to 1885 (.Appendix 
No. 12, this volume), pp. 217-2ll8 ; reference to, p. 9. 

U.S. CUSTOM-HOUSES. Item of estimates forrepairaand adjust· 
ment of standards furnished to, p. 18. 

U. S. ENGINEERS. Rererence to observatory established by, at 
Ogden, Utah, p. 85. 

U. 8. FISH COMMISSION. Reference to data fnmished to, p.114. 
U.S. GEOLOGICAL SURVEY. Reference to data furnished to, p. 

11'. 

U.S. LIGHT-BOUSE INSPECTOR, FOURTH DISTRICT. Charts 
furniahed to, p. 91. 

U.S. MINT, PHIL.ADELPHIA. Verification and adjustment of 
oertain weights at, ete., p. 87. 

U. 8. NA. VY. List of officers of, attached to the onrvey, during the 
ftscal year, pp.153, 154.. 

UTAH. Reference to selection of site for the primary b&•e line In. 
p. 43. 

v. 
V .ALLE.TO, CAL. Included in topographical resurvey, p. 65. 
VAN ORDEN, C. H .. SITBASSIST.A.NT. Assigned fo duty in 

fureishing points f'or State surveys, p. 23 ; line of geodesic leveling­
rnn by, south and west from WellJleet, Mass., p. 23; reference to 
resurvey in June, 1886, in thrj vicinity of M:onomor, p. 2;;; trian· 
gulation at the eastern end of Long Island Sound, p. 29 ; tempora­
rily assigned to du.ty iu the Comp11ting Division, p. 119. 

VELOCCTY AND DIRECTION OF THE GULF STREAM BE­
TWEEN FOWEY ROCKS, FLA., .AND GUN CAY, BAIL\· 
MAS. Xotice to mariners (No. 78), p. 5. 

VERIFICATION AND ADJUSTMENT .A.T THE U. S. MINT, 
PHILADELPHIA. OF CERTAIN WEIGHTS INTENDED 
FOR USE AS STANDARDS IN THE SAN FRANCISCO 
MINT, p. 87. 

VERIFIUATION, REVISION, AND CORRECTION OF RE­
DUCED DRAWINGS OF HYDROGRA.PHY, ETC. Tahu.Jar 
statement of, pp. 151, 152. 

VERMILI01'- BAY. LA.., p. 61. 
VERMONT. St.ate of, forming pa.rt of Section I, p. 20. 
VESSELS IN THE SERVICE OF THE COAST A.ND GEO· 

DETIC SUR'VEY, p. 155. 
VESTNER, G. J., CLERK TO THE HYDI:OGRAPHIC IN· 

SPECTOR, p. 20. 

VIER BU CHEN, P. Instrument shop, p.127. 
ViLLA CREEK AND PICO CREEK, CAL. Survey of shore-line 

between, completed, p. 63. 
VILLA RIDGE, ILL. Point to be connected with line of goode•ic 

leYeling from Okolona, M:ise. 1 p. 59. 

VINAL, W. I., ASSISTANT. Detailed topographical resurvey of 
the north shot'e of Long Island Souud from East Bridgeport, Conn., 
to Woodmont, p. 32; soundings in Ba1timore Harbor and measure­
ments along the harbor front, p. 47; temporarily on duty in the 
Instrument Division, p.128. 

VINE ISL.A.ND PASS. Entrance to Terre Bonne Bay, La., p. 60. 
VINEYARD SOU ND. On tho movements of the sands at tho en· 

trance to. discussion of, iu Appendix No. 6, pp. 159-163; reference 
to, p. 6; reference to investigations of the shoals at the entrance 
of, p. 26. 

VINEY.ARD .AND NANTUCKET SOUNDS. Reference to proj­
ect for series of field topographical sheets for resurvey of, p. 23. 

VIRGINIA AND NORTH CAROLINA. Reference to the rede· 
termination of part of the ltoundary line hetween, pp. 49, 50, 113; 

darn. supplied to commissionertt of, p.114. 
VIRGINIA. Magnetic ol>•Arvations at stations in, p. '8; State of, 

forming part of Section Ill, p. 46. 

w. 

W A·A-TCH, WASH. TER., p. 73. 
W A.DSWORTH, MR. .A.gent for the Siletz Indian Reservation, 

acknowl6dgments made to, p. 69. 
W AIME.A.. Latitude station on the Hawaiian Islands, p. 88. 

WAINWRIGHT, D. B,, ASSIST.A.NT. Connection of old with 
new triangulation near the month of Cape Fear River, N. C., pp. 
51, 52; topographical survey of New Inlet a.ud sOundh1gtJ in lfaaon­
borough Inlet,N. C., pp. 51, 52; topo11rapbical resurvey of the shore 
lines ot' New York Bay and Harbor and vicinity continued, p. 40. 

W A.LLI:-.OG, B. T., LIEUTEYANT, U. S. N. Services in North 
Carolina, p. 51. 

WARBURTON, E. T., ASSISTANT ENGINEER, U.S. N., p.153. 
WA.RD'S ISLAND, NEW YORK HARBOR, p. 35. 
WARD'S POINT, STATEN ISLAND, N.Y.,p.41. 
W A.REHA.H, MASS. Town boundaries of, determined, p. 25. 
W AREHA.M AND SANDWICH. Plan showing honudary line• 

In tide-wat..r between, at the bead of Buozard'• Bay, p. 24. 

WARREN, R. I. Hydrographic examinations at, for the Coast 
Pilot, p. ~7. 

WASHINGTON, D. C. Estimatesforexamlnationofdang~rsalong 

the shores or the PotOmac River from it.II month to, p. 12; annual 
determination of the mawietie declination, dip, and intensity at 
station on Capitol Hill, and neeeeaity for selection of new station 
at, reported, p. 47. 

W .A.SHINGTON SOUND. Reference to bodies of water forming 
parts of the approaches t.o, p. 71. 



 

XXXVl ALPHABETICAL INDEX. 

W .ASHING TON TERRITORY. Eotimate for continuing the sur­
vey of the coast of, p.13; forming part ot:Section XI, p. 67; hydro­
graphic surveys in Shoal water Bay in, pp. 69, 70; beach measure­
m<1nt and to'(lograpl:iica.l survey betwoon Shoa.lwa.ter Bay and 
Gray's Harh-0r on the coast of; special triangulation and topogra.­
phy at Tacoma and Stlattle, Puget Sound, pp. 71, 72; recon· 
naiss.ance of the C'oast of, from Gray's Harbor to Cape Flattery, 
p]). 72, 73; hJdro,!!Tapbrn surveys iu, pp. 69, 70, 73; triangulation 
and topography of Port S11san, etc., p. 74; triangulation and topo­
p;raphy in Rosario Strait anti vicinity, etc., p. 75. 

WA TC:H III LL. Topographical snrvey of the coast of Rhode Isl· 
and for about 5 miles to the eastward of, p. 29. 

W .A TCH HILL AND SAYBROOK, CONN. .Additional triangula­
tion hetween 1 p. 29. 

W .ATTEHS, J. S., ENSIGN, U.S. N. Services on Long Island 
8ound, p. 31. 

w AY c:r.oss, w ARE COUNTY, GA. Magnetic station estau­
lished nt, pp. 53, 54. 

WEA T IIER BUHEA U. Reference to, p. 37. 
WEATHER BUREAU, STATE OF PENNSYLVANIA. Refer­

ence to information furnished to, p. 91. 
WEIGHTS AND MEASURES (standard), Letters of Superintend­

ent transmittiug es.tima.te for Office of Constructi.iln of, e&timatea 
for, p.17; 

WEIGHTS .AND MEASURES DIVISION, Annual repo1t of, by 
Assistant .Andrew Braid, pp. 137, 138; references t-0, pp. 00, 115; 
serTice of Suhassiatant Parsons in 1 p.138. 

WEIR, JOHN B., ASSIST.ANT. Resurvey or shore-line of Cape 
Cod Peninsula between Nausett and Monomoy, pp. 25, 26; connec­
tion by geodesic levd'.ng of tide-gauge and bench-marks in New 
York Bay and Harbor. p. 39; lines of geodesic leYeling carried from 
Citronelle, Ala., to Quitman, Miss., pp. 59, 60. 

WELDON, N. C. Magnetic station of 1875 re-occupied, p. 51. 

WELKER, P . .A., SUB.ASSIST.ANT. Services in the resurvey of 
San Pablo ·n,.y, Cal., p. 66; services in Jougitude work at SIU! Fran· 
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REPOI~T. 

U. S. COAST .A.ND GEODETI0 SURVEY OFFICE, 
Washingt01i, December 12, 1887. 

Sn. : The report of progress made in the work of the Coast and Geodetic Survey for the fiscal 
;v'lar ended June 30, 1887, which I have the honor to submit herewith, in accordance with law and 
with the regulations of the Treasury Department, shows that every branch of the Survey has been 
actively prosecuted during the year to a degree commensurate with the means afforded by Con· 
gress. Estimates approved by the Department having been largely reduced, field operations were 
necessarily restricted, and I would again urge the importance of obtaining, for the proper develop­
ment and economical conduct of the work, appropriations to the full amount of the approved 
estimates . 

.A careful analysis of the appropriations made in the Sundry Civil Expenses Act for the pres­
ent fiscal year shows that for objects and purposes depending upon or related to the care and 
maintenance of the country and the Government, there was appropriated by that Act the sum of 
$16,468,526, and for those relating to or dependent upon their growth and development, the sum of 
$5,918,015, or about 36 per cent. 

That the Coast and Geodetic Survey, in its appliances, methods, purposes, and results, is essen­
tially a work bearing a close relation to the growth and development of the country can hardly 
be denied. For its service for the fiscal year 1887-'88, the amount estimated ($560, 765) was less 
than one-tenth of the sum allotted to the needs of growth and development, and for the fiscal year 
1888-'89, an aggregate somewhat less is submitted• for the approval of the Treasury Department. 

In its general form and in the arrangement of its parts, this report follows those published 
since and including the year 1882. A systematic arrangement was then introduced into Part I, 
which included statements of general progress in :field-work, office-work, and special scientific 
work; this was continued in the reports for 1883 and 1884, and enlarged in 1885 by a list of the 
Notices to Mariners published during the :fiscal year. 

The summary statements of general progress given in Part I are amplified in Part II, and are 
arranged in tabular form and in a geographical order in Appendix No. 1, Part III. Other appen­
dices which have place in Part III are those giving the statistics of the field and office work of the 
Survey for the fiscal year (Appendix No. 2), a table of the information furnished to Departments 
of the Government in reply to special requests and to individuals upon application (Appendix 
No. 3), and the annual reports of the Assistant in charge of Office and Topography and of the 
Hydrographic Inspector for the fiscal year (.Appendices• Nos. 4 and 5). The appendices which 
follow these are referred to under the heading "Specia.1 Scientific Work" in Part I. They contain 
reports or discussions of the methods and results of the Survey which have been deemed worthy 
of publication. · 

In the map of general progress (Sketches Nos. 1 and 2), which a-0companies this report, the 
advance made in the several operations of the Survey up to June 30, 1887, is exhibited graphic­
ally. A separate map (Sketch No. 12), shows the progress of the work in Alaska to the same date. 

The index maps which are appended show the limits of the several classes of charts published 
by the Survey for the Atlantic, Gulf, and Pacific coasts of the United States. 

" See Statement of Estimates at close of Part !. 
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PA.RT I. 

During the past fiscal year, field operations, including triangulation and topography, astro­
nomical and magnetic work, were carried on within the limits or on tile coasts of twenty-seven 
States and three Territories, and in the District of Columbia. Hydrographic surveys were prose­
cuted in the waters or off the coasts of seventeen States and two Territories. 

Effort was concentrated in pushing to completion important surveys already in progress, and 
in beginning those imperatively demanded by the interests of commerce and navigation. Special 
attention was given to the study of the ph:ysical changes in Monomoy and its shoals; to the com­
pletion of the resurveys of Long Island Sound and of New York Harbor and its approaches; to 
the formation and movement of ice and of shoals in Delaware River and Bay; to the investiga­
tion of the currents of the Gulf Stream, and to resurveys of the harbors of San Francisco and 
San Diego. 

Ad•·ance was made in the special triangulation begun in 1884 at the request of the Commis­
sioners of the topographical survey of the State of Massachusetts; the surveys asked for by the 
Ilarbor Board of Baltimore to define port-warden Jines in that harbor, and to connect them with 
the triangulation, were made; the boundary line between the States of Virginia and North Caro. 
Jina was determi11e!l at the request of the Commissioners of those States; hydrographic resurveys 
and examinations were made at New Inlet, North Carolina, Saint Simon's Sound, Georgia, and 
Atchafalaya Bay, Louisiana. A special examination was made in Charleston Harbor to determine 
any changes of deptll due to the effects of the earthquake. On the coasts of California and Ore­
gon, of ·washington Territory and of Alaska, surveys were in active progreRs. 

The basis for accurate National and State surveys afforded by the transcontinental triangula­
tion authorized by act of Congress March 3, 1871, and intended to connect the work on the Atlan­
tic and Pacific coasts, has been extended by the continuation of geodetic operations in the States 
of Pennsylvania, New Jersey, Tennessee, Indiana, and Wisconsin, and by a survey begun towards 
the close of the fiscal year in the State of Minnesota, the only State which had made requisite pro­
vision for its own t-0pographical and geological surveys, as provided in the act just referred to, and 
in which points bad not been already furnished. 

The general statements of progress which follow are classified under the heads of "Field­
W 01·k," " Office-Work," "Discoveries and Developments," and "Special Scientific Work." 

GENERAL STATEMENT OF PROGRESS. 

I:--FIELD-WORX. 

ATLANTIC CoAsT.-During the fiscal year ended June 30, 1887, the following operations were 
included in the work of the Survey upon the coasts and within the borders of the New England 
States: Triangulation in the vicinity of Calais, Me,, to connect with the Northeastern Boundary 
Survey; hydrograpbic survey begun in the Saint Croix River, Maine; triangulation and topog­
raphy in Cobscook Bay and vicinity, and topography from Moose Cove to Quoddy Head, coast of 
1\Iaine; hydrographic survey of the coast of Maine from Machias Bay Entrance to Quoddy, Head, 
and hydrographic examinations in Penobscot River, Maine; continuation of the tidal record from 
tlie self-registering tide-gauge at Pulpit Cove, North Baven Island, Penobscot Bay; detached 
hydrographic examinations on the coasts of Maine and Massachusetts; continuation of the special 
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triangulation for the topographical survey of the State of Massachusetts; triangulation and topog­
raphy upon the coast of Massachu$etts between Chatham and Monomoy Point; hydrographic 
survey from Chatham t-0 Monomoy; investigations of the tides, currents, and movements of the 
:sands at the entrance to Vineyard Sound; hydrographic examinations for the Coast Pilot on the 
coasts of Massachusetts and Rhode Island; completion of a topographical survey of the new 
opening in Ootamy Beach, Martha's Vineyard; hydrographic examinations in Vine;yard Sound 
aml approaches; eompletion of the topographical resurvey of Block Island; triangulation at the 
eastern entrance to Long Island Sound; topographic resurvey in the vicinit;y of Stonington, Conn.; 
hydrographic resurveys in Long Island Sound, between Falkner's Island and Execution Rocks; 
topographic resurvey on the north shore of Long Island Sound in the vicinity of Clinton and 
Madison, Conn.; also from Woodmont, Conn., to the eastward, and from \Voodmont westward to 
East Bridgeport, and completion of the interior topographical resurvey near the north shore of 
Long Island Sound from Norwalk River to Throg's Neck. 

~Field operations upon the coasts and within the limits of the States of New York, New Jersey, 
Pennsylvania, and Delaware, included bydrograpbic examinations and observations of currents off 
Race Uock, towards Little Gull Island; hydrographic examinations for the Coast Pilot of harbors 
in Long Island Suund, Gardiner's Bay, and Fisher's Island Sound; topographic resurveys on the 
south shore of Long Island Sound; inshore hydrography of the south shore of Long Island Sound, 
from Smithtown Bay to Oyster Ilay Harbor; hydrographic resurwys in the western part 'of Long 
Island Sound; special bydrography for the determination of tidal lernls iu Little :Neck, Flushing 
and Newark Bays, and in East River, Harlem and Hudson Rivers, New York; physical hydrog­
rapl1y in New York Bay and Harbor, including observations of currents; geodesic leveling from 
Willets Point to Corlear's Hook, New York; topographic resurveys on tbe shores of the Harlem and 
Hudson Rivers, New York; triangulation in Newark Bay and topographic resurve,ys of the shore 
lines of Newark Bay, Bergen Neck, etc.; topographic resurveys of the Staten Island shore of New 
York Bay from Stapleton south and southwestward, and of the shore lines of Raritan and Sandy 
Hook Bays; examination of the Swash Channel, New York Harbor; hydrograpbic resmTey of New 
York Lower Bay; recor<l continued from self-registering tidal station at Sandy Hook, New Jersey; 
continuation of geodetic operations in the State of Pennsylvania; physical bydrography of Dela­
ware River, with observations of the formation and movement of ice in that river; continuation of 
geodetic operations in the State of New Jersey; connection of triangulations on the coaist of New 
.Jersey; completion of the topographical resurvey of that coast, and hydrographic work off shore 
from Cape May towards Ca.pe Charles. 

Within the District of Columbia and the State of West Virginia, and upon the coasts and 
within the boundaries of the States of Maryland, Virginia, North and South Carolina, and Georgia, 
field operations included a special triangulation for defining port-warden lines in Baltimore Harbor, 
with a topographical and hydrographical resurvey Qf that harbor; magnetic determiuatious at 
Washington, D. O.; continuation of the detailed topographical survey of tile District of Columbia; 
magnetic observations and establishment of a meridian line at Charlottesville, Va.; magnetic obser­
-vations at Williamsburgh and at Cape Henry, Virginia.; triangulation and topography oil the Vir­
ginia coast in the vicinity of Cape Charles; off-shore soundings between Uape Charles and Cape 
May; survey of the boundary line between Virginia and North Carolina; special survey for the 
State of North Carolina to define the location and limits of oyster-beds; magnetic observations at 
stations in that State, and triang11l~tion and topography upon its coast; hydrographic resurvey at 
New Inlet, North Oarolina; special hydrograpbic examination in Charleston Harbor, South Caro­
lina; magnetic observations at stations in Georgia, and bydrographic examinations in Saint Simon's 
Sound, Georgia. 

Upon the ea.st and west coasts of Florida, in the approaches to these coasts, in the interior of 
Florida, and upon the coasts and within the limits of the Gulf States, the following operations were 
in progress or completed: Occupation of stations in Florida for magnetic observations; continua­
tion of observations of currents in the Gulf Stream; triangulation and topography on the west 
coast of Florida from Cape Sable to Pavilion Key; hydrographic surveys on that coast from Estero 
Bay southward, and from Saint Joseph's Bay (or Anclote Sound) northward; reconnaissance and 
triangulation in northern and central Alabama carried towards the Gulf coast; lines of geodesic 
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leveling run in Alabama and Mississippi; triangulation and topography on the coast of Louisiana 
- between Grande Isle and Raccoon Point, and soundings of the dredged channel in Atchafalaya Bay. 

P ACll<'IC COAS'r.-Field operations in progress or completed upon the coasts and within the 
boundaries of the States of. California and Oregon, of Washington Territory and of Alaska, included 
resurveys of San Diego and San Pedro Ba;ys, California; triangulation and topography in the 
vicinity of San Juan Capistrano; continuation of observations at the self-registering magnetic 
station, Los Angeles, Cal. ; examinations for the Pacific Coast Pilot in the vicinity of the Santa 
Barbara Islands; topographical survey from Piedras Blancas to Point Sur; topographical and 
hydrographical resurveys in San Francisco Bay and in San Pablo and Suisun Bays; observations 
continued at the self-registering tide-gauge station at Saucelito, San Francisco Bay; occupation 
of the Sau Francisco station for the determination of longitudes by telegraphic exchanges of 
signals with Salt Lake City and Ogden, Utah; topographic survey between Koos Bay and Ump­
quah River and completion of the bydrograplly of tile Umpquah River and Bar; topographical 
reconnaissance of the coast of Oregon from the Umpqnah River to the Yaquina River and from 
the Yaquina RiYer to Tillamook Bay, with examinations of sites proposed for light-houses at Cape 
Lookout and Cape Meares; hydrographic surveys on the Oregon coast between the Umpqnah 
Rirnr and Tillamook Bay, with hydrography of Nestucca Bay and Nehalem River; hydrography 
continued in the Columbia and Willamette RiYers; station for latitude, longitude, and magnetic 
obsernttious occupied at Portland, Oregon; reconnaissance, triangulation, and topography from 
Shoal water Bay to Gray's Harbor, Washington Territory; special triangulation and topography 
at Tacoma and Seattle; reconnaissance from Gray's Harbor to Cape Flattery, Washington Terri­
tory; hytlrographic surYeys continued in Puget Sound; triangulation and topograph.Y of Port 
Susan, Stillagnamish River, and Saratoga Passage, Washington Territory; triangulation and 
topography of Rosario Strait and vicinity; continuation of the record from the self-registering 
tidal station at Saint Paul, Kadiak Island, Alaska, and hydrographic surveys of harbors, straits, 
etc., in southeastern Alaska. 

INTERIOR STATEs.-Iu the States between the Atlantic and Pacific coasts, field-work included 
the extension westward of the primary triangulation and reconnaissance near the thirty-ninth 
parallel in Kentucky and Ohio; reconnaissance for a<ldiLional stations in the same States and 
in Indiana; geodetic operations continued in the State of Tennessee; extension to the east­
ward of the transcontinental triangulation near the thirty-ninth parallel in the State of Indiana, 
and continuation of geodetic operations in that State aud in the State of Wisconsin; transcon­
tinental triangulation in Missouri and Kansas carried to the westward; station for magnetic 
observations occupied at Saint Louis, Mo.; geodetic .operations begun in the State of Minnesota; 
stations for the determination of latitudes, and of longitudes by telegraphic exchanges of signals 
occupied at Colorado Springs, Gunnison, and Grand Junction, Colo., and at Salt Lake City and 
Ogden, Utah, and coniinuation of the primary triangulation and reconnaissance to the eastward 
from stations in central Utah. 

SPECIAL OPERATIONS during the year included the testing and adjustment at the United 
States Mint in Philadelphia of a new set of standard weights for the use of the San Francisco 
Mint, and the detail of an officer of the Survey to execute special surveys desired by the Hawaiian 
Government. 

II.-OFFIOE-WORK. 

In the Coast and Geodetic Survey Office, which is charged with the duty of making the results 
of field-work accessible to the people and to the Government by the speediest and most economical 
methods, the efforts of the Assistant in charge were heartily seconded by the chiefs of the several 
office divisions, and the annual report of that officer (Appendix No. 4) indicates increased efficiency 
and economy of administration. 

A more detailed notice of office operations is given towards the close of Part II of this volume. 
They are here briefly summarized. 

During the fiscal year there were published twenty-four new charts and nine new editions of 
charts, ten new charts and four new editions being from engraved plates; fourteen new charts 
and five new editions from pbotolithographs. There were printed thirty-five thousand one bun· 
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dred and thirty charts, of which number twenty-nine thousand eight hundred and fifty-two were 
from engraved plates and five thousand two hundred and seventy-eight from stone. Distribution 
was made of thirty-four thousand and sixteen copies of charts. Of this number eigllt tl10usand 
eight hundred and twenty-four were for the use of the ExecuthTe Depa!'tments, two tllousarnl five 
hundred and fifteen for Congress, and twenty-one thousand and ten were sent to agents for sale. 

Twelve Notices to Mariners were issued during the year, and twelve thousand copies of these 
Notices were printed for distribution. 

Tide-Tables, predicting for 1888 the times and heights of the tide on the Atlantic aml Pacific 
coasts, were in preparation and are now published. Upwards of fonr hundred and eighty copies 
of the third edition of Subdivision No. 13, Atlantic Local Coast Pilot, including the south coast 
of Long Island, New York Bay, and Hudson River, were printed. The manuscript of a new edition 
(the fourth) of the Pacific Coast Pilot, was nearly completed for publication. 

Of the Annual Reports for various years, two thousand eight hundred and one copies were 
distributed. 

III.-DISCOVERIES AND DEVELOPMENTS. 

Reference was made in the last annual report to the beginning of a series of Notices to 
Mariners which should be published quarterly, and should contain a list -of all corrections made 
to the charts of the Survey during each quarter of the fiscal year; also lists of charts canceled, 
new charts issued or in preparation, and the more essential parts of the special Notices which are 
from time to time published announcing dangers to navigation, cllanges in lights, buoys, and 
depths in channels, etc. The value of this quarterly series Roon became so manifest that the 
Hydrographic Inspector, at whose instance it had been begun, recommended a monthly issue, and 
towards the close of the fiscal year arrangements had been perfected for carrying this recommen­
dation into effect. For part of the information incorporated in this series of Notices, the Survey 
is indebted to the Light-House Board and to the Bureau of Engineers. 

Following is an abstract of the Notices issued during the fiscal year: 
No. 77 (September 30, 1886). Coast of the United States. Chart corrections during the quarter 

ending September 30, 1886. 
No. 78(October13, 1886). Atlantic coast. Velocity and direction of the Gulf Stream between 

Fowey Rocks, Florida, and Gun Cay, Bahamas. 
No. 79 (October 15, 1886). Atlantic coast. Development of slioals off False Cape, Virginia. 
No. 80 (October 23, 1886). Ledges developed in the resur>cy of Long Island Sound. 
No. 81 (November 8, 1886). Coast of tbe United States. Correction of an error in Notice to 

Mariners No. 77. 
No. 82 (December 1, 1886). .Atlantic coast. Ledge de>eloped in East River, New York. 
lfo. 83 (December 31, 1886). Coast of the United States. Chart corrections during the quar. 

ter ending December 31, 1886. 
No. 84 (January 8, 1887). Atlantic coast. Obstruction to na>igation in the Gulf Stream. 
No. 85 (March 31, 1887). Chart corrections during the quarter ending March 31, 1887. 
No. 86 (April 16, 1887). Dangerous sunken wreck in Long Island Sound. 
No. 87 (June 91 1887). Shoal spot on rocky ledge off Eaton's Point, Long Island Sound, 

New York. 
No. 88 (June 30, 1887). Chart corrections during the quarter ending June 30, 1887. 

IV.-SPECIAL SCIENTIFIC WORK. 

HEIGHTS FROM SPIRIT-LEVELING OF PRECISION BETWEEN MODILE1 ALA., AND CARROLLTON 
(NEW ORLEANS), LA. 

In Appendix No. 9, Assistant Schott discusses the methods and results of the lines of geodesic 
leveling which were run by Assfatant Weir between Mobile and New Orleans in 1885-'86. 

The geodesic micrometer levels used in this work are described and illustrated, and the modes 
ot using them explained, in Appendix No. 15, 1879, and in No. 11, 1880. Assistant Weir's methods 
were the same, with the important exception that instead of running a simultaneous double line 
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of levels with reversal of direction for alternate sections, be secured two independent measures by 
running a single line in one direction, followed by a single line in the opposite direction. As the 
reversal of direction took place either about the middle of the same day, or on different days, 
according to circmnstances, the conditions of the instrument and of the atmosphere wern diflcr­
eut for the two measures, and the results should therefore be of greater value than by the method 
previously followed. 

From a discussion of probable errors, Mr. Schott finds that the measure from Mobile to Car­
rollton (New Orleans) is one of great accuracy. By a comparison of his results with those of the 
Mississippi River Commission, referred to the tide-gauge and bench-mark of that Commission at 
Biloxi: .Miss., he determines the heights of the bench-marks at Mobile and Carrollton above the 
average Gulf level, aud at the close of his elaborate paper gives a table of the resulting heights 
of the permanent bench-marks between Biloxi and Mobile above the average or half.tide level of 
the Gulf. 

A feature of the report which will ham special interest for geodesists is the inquiry into the 
magnitude of the deflection of the Yt'rtical depending upon the disturbing influence of the differen­
tial attraction of the snu and moon, the conclusion reacl1ed being that tl1is disturbing influence is 
of so minute an order that it is masked entirely b;r the probable uncertainties of the measure itself. 

ON 'l'HE MOVEMEN'l'S OF THE SANDS AT THE EN1'RANCE TO VINEYARD SOUND. 

A question of practical interest relative to the mo\Tements of the sands at the eastern entrance 
to Vineyard Sound is discussed b_y Assistant Henry J\Iitcbell in a paper pulilished as Appendix No. 
6 to this volume. vVhat are the dangers to commerce which are threatened by these movements 
and by the chauges which they in vol Ye in the sh.oals f 

The report on 1\fonomoy and its Shoals, which was puhlished as Appendix No. 8 to the Annual 
Report for 1880, was a :stril!tly Listurical sketch, nor was an.> thing more contemplated at that time; 
but the discovery of the influence of stage in the l'eceut ph,ysical surrny of New York Harbor gaYe 
new meaning to tlw tidal arnl current obsenations made hy Mr. Mitchell's party thirty years a.go 
in the Vine~·ard Sound and its approaches, aud it was therefore determiued to recompute them so 
as to bring out their relatiol!s to the deposits aJHI their movements. 

By reason of the highei· stage the current that flows southward along the Monomoy peninsula 
and westwanl through Butler's Hole not only carries a larger volume of water but at a greater 
velocity than' the re\Terse tide. "The sands from the north press into the Vineyard Sound, uot 
simply because it offers a dead angle or pocket, but also because there is a draught through to tbe 
southwestward." 

Studies from comparative surveys and obi;;ervations of currents and waves give some grounds 
for apprehending that this entrance to the Sound may close. 

FLUCTUATIONS IN THE LEVEL OF LAKE CHAMPLAIN AND AVERAGE HEIGHT OF ITS SURFACE 

ABOVE THE SEA. 

In connection "ith the systematic survey of Lake Champlain which was made part of the 
duty of the Coast Survey by Congress in 1870, it became necessary to decide upon some plane of 
reforeu<w to wbicb the soundiugs of the lake, taken in difterent months and years, shoulrl be reduced 
as a standal'(], and as beariug a close relation to this inqair,y was the collection of data and obser­
vatious to determiuc the aYerage elevation of the lake above the half.tide or mean level of the sea. 

The irregnlar, periodic, and secular variations in the lake level are discussed by Assistant 
Scl1ott in a paper which appears as Appendix No. 7 to this volume. Certain anomalies in the 
monthly fluctuations of level as derive<l from observations made between 1871 and 1882, led Mr. 
Schott to compare the fluctuations in the level of Lake Champlain with those of Lake Ontario. 
For I~ake Ontario he obtained monthly means from observations between the years 1859and11'81, 
and was thereby enabled to deduce laws of cha11ge which show the need of a longer series of ohser­
vations at a station on Lake Champlain. 

Authorities were found to differ considerably as to tbe average elevation of tbe lake above tl1e 
ocean, and to differ largely in regard to its greatest depth, the figures for depth ranging from 282 
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to 600 feet. Mr. Schott gives as a result of his investigations 402 feet for the greatest depth and 
97.2 feet for the height of the average lake level abo>e the mean leYel of the sea. He finds also 
from the observations made between 1871 and 1882 an extreme fluctuation of level of 7.99 feet, 
the highest stage of water observed during that period being 5.21 feet above the average level, and 
the lowest stage 2. 78 feet below it. 

ABSTRACT OF THE RESULTS OF THE ASTRONOMICAL AND MAGNETIC OBSERVATIONS MADE BY 

THE INTERNATIONAL POLAR EXPEDITION 'l'O LADY FRANKLIN BAY IN 1881-1884, UNDEJt 

COMJ.IIAND OF LIEUT. A. W. GREELY, U. S. ARMY, AND IN ACCORD.A.NOE WITH SPECIAL 

DIRECTION GIVEN BY THE COAST .A.ND GEODETIC SURVEY. 

The co-operation of the Coast and Geodetic Survey in the organization of the scientific work 
of the International Polar Expedition to Lady Franklin Bay, 1881-1884, under the command of 
Lieut. A. W. Greely, U. S. Army, bas become well known through the history of that expedition 
published by its leader. 

In Appendix No. 10 to this volume, Assistant Schott present<> an abstract of the results 
deduced by him from the astronomical and magnetic obserYations made at the International Polar 
station, Fort Conger, the records of which were placed in his hands for discussion and for prep­
aration for the press. The high northern latitude (81 o 44') of this station; the length of time 
during which the magnetic observations were kept up; the care taken to make them conform in 
arrangement to the general international programme, and the steady persistence and faithfulness of 
the observer, will give special value to the results and amply repay the very laborious work of 
computation, when it shall be possible to compare them with those of other expeditions orgauized 
during the same period. 

Mr. SchoWs paper embodying the record and full discussion of the observations was com­
municated by direction of the Superintendent to Lieutenant Greely, and published by him as 
Appendix No. 139 to the second volume of his report.• 

The abstract referred to in this notice gives a summary of the chief additions to our knowl­
edge of terrestrial magnetism as derived from the Fort Conger observations, and concludes with 
a statement urging the importance of a new determination of the American Pole of Dip. 

GULF STREAM EXPLORATIONS. OBSERV .A.TIONS OF CURRENTS, 1887. 

Lieut. J.E. Pillsbury, U. S. N., Assistant Coast and Geodetic Survey, presents in Appendix 
No. 8 to this volume a full report of his observations of the currents of the Gulf Stream in the 
winter and spring of 1887, together with a summary of results obtained and a comparison of these 
with the results of the two seasons preceding. 

In Appendices No. 14 of 1885 and No. 11 of 1886, Lieutenant Pillsbury described the appa. 
ratus which he has devised for this work and the ruetho<ls adopted for it. The expeditions of 
those years were devoted to an inyestigation of the currents of that part of the Stream uetween 
Fowey Hocks and Gun Cay, its narroweBt part, with tlie object of ascertainiug the laws governing 
the flow. In 1887, the current stations occupied crossed tlle Stream in three sections, one between 
<Jape San Antonio, Cuba, and Cape Catoche, Yucatan; a secoud, between Rebecca Shoal, Flori\la, 
and Havana, Cuba, and a third, normal to the coast off Cape Hatteras. 

All of these sections were of much greater depth tllan any before attempted for observations 
of currents, and not the least g~atifying feature of the season's work was the ability to anchor the 
steamer safely and expeditiously in these depths. The greatest was off Hatteras, in 1,852 fathoms, 
and that, too, with a surface current of over four knots. A most interesting result of the obser­
vations off Hatteras was the disceivery by direct evidence of the existence of tidal action and of a 
polar counter·currcnt underneath the Gulf Stream water. 

After an account of certain improvements made in the apparatus, the report discusses the gen­
eral characteristics and limits of the Stream at each cross sectiOn; its daily variation; its axis; 
its depth, and velocity at different depths; and finally compares the resultrs obtained from the rse\~. 

"Report of the International Ex1wditio11 to Lally Franklin Bay, Grinnell Land, by Fimt Lieut. A. W. Greely, 
Fifth Cavalry, U. S. Army, Aeting Signal Officer and AAAistant. 
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eral sections, recapitulating their points of similarity or dissimilarity, and giving a summary of 
the conclusions arrh·ed at. 

The report is accompm1ied by diagrams in which the observations are represented graphically, 
aud by a i)roject of lines for the further development of thP Gulf Stream current. Lieutenant 
Pillsbury observes that, having investigated the currents of the Stream on two sections where 
they flow north and on one where they flow east, it becomes of importance to have observations 
made where the flow is westwanl or contrary to the direction of the earth's rotation, as in the pas­
sages uetween the Windward Islands through which the Stream enters the Caribbean Sea. 

THE UNDER·RUN OF TIIE HUDSON RIVER, ITS RELATION TO NEW YORK BAR, AND THE COURSES 

OF THE HUDSON TIDES THROUGH NEW YORK HARBOR. 

There appears in Appendix No.15 to this volume a paper on the "Results of· the Physical Sur­
ve~·s of New York Harbor," in which Assistant Henry Mitchell presents some of his latest studies 
respecting this harbor, with special referencP to the courses of the Hudson tides through it, and 
to the under·run of the Hudson as related to New York Bar. 

Preceding the discussion of the physical hydrograph:y of the harbor under these beads, it will 
be remembered that there was published a paper (Appendix 13, 1886) in which Mr. Mitchell 
announced the discovery of a resultant or net discliarge through the harbor from Long Island 
Sound to the ocean, the effect of which is to keep the port open in winter and to sweep the sand 
from its threshold. 

'.rhe term under-run he applies distinctively to the current that predominates along the bed of 
the channel, carrying salt water and probably sewer ,.,.-aters to interior basins during the dry seaso11, 
when the head of the river falls below that which is necessary to counterbalance the heavier waters 
of the sea. 

The 1uoposition to improve Gedney's Channel by dredging, raised the question as to the limit 
of the i1atnral scouring power of curreuts, and whether the under-rwn might not, offset the resultant 
from the Sound when greater depth should be reached; but Mr. Mitchell found from the observa­
tions of past years tliat the neutral pla.ne (at which flood and ebb would be equa1) lay below the 
present level of the bar. Details of observations are given in the report, wbich is illustrated by 
diagrams and accompanied by a table of densities of the water at different depths at the Narrows, 
in the East River at Nineteenth street, in the Hudson River at Thirty-ninth street, and at Dobbs 
Ferry. ,·. 

In the Becond part of bis report Mr. Mitchell furnishes tables showing th'.:l slopeB of the Hudson 
and t11e East Rivers for each hour between successive transits of the moon, with statements of the 
tidal conditions at these hours, to confirm bis conclusion that the Hudson has two outlets for its 
commerce, but only one for its waters. 

V.-DESCRIPTIVE REPOB.TS TO ACCOMPANY ORIGINAL TOPOGRAPHICAL AND HYDROGRAPH­
ICAL SHEETS. 

\Vbile the annual reports of operations required by the regulations of the Survey from each 
chief of a field party have not unfrequently contained valuable statements descriptive of the gen· 
eral character and prominent physical and geological features of tbe area included in the survey, 
if on land, and of the aspect of the coast on approaching from sea, of landfalls, harbor improve­
ments, etc., if on water, there had been until the present year no systematic formulation of 'i what 
to observe," and no uuiform method of placing upon record varied results of observation directed 
to specified objects. 

In April, 1887, at the instance of the Superintendent, a boarti of officers was convened, to whom 
the subject was referred, with instructions to consider and recommend a schedule of topics, topo­
graphical, physical, hydrographical, and statistical, which might properly come under the notice 
of field officers, and from which they should select points of inquiry to be reported upon. 

The members of this board were: Assistant C. O. Boutelle (chairman), Assistants B. A. 
Colonna and Henry :Mifobell, Lieut. Commander \V. H. Brownson, U.S. N., Hydrograpbic Inspector, 
and .Assistmits E. Ilergesbeime!' and H. G. Ogden. 
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Sugge~tions were recefred from Assistants George Davidson, A. F. Rodgers, J. S. Lawson, 
and from Lieuts. J.M. Hawley ancl G. H. Peters, U.S. N. 

The schedule of topics adopted by tbe board after full consideration of the subject was printed 
for distribution to field-officers. It is published also as Appendix No. 11 to this volume. Eacll 
report, when received at the office, is to be sent to the archives for a register number, which must 
always be the same as the topographical and hydrographical sheet to which it refers, and the sheet 
must bear a reference to the report by number and date. 

VI.-GENERAL INDEX TO THE PROGRESS SKETCHES AND ILLUSTRATIONS, MAPS, AND 
CHARTS PUBLISHED IN THE ANNUAL REPORTS OF THE U. S. COAST SURVEY AND 
U. S. COAST AND GEODETIC SURVEY FROM 1844 TO 1885, INCLUSIVE. 

In the Annual Report of the U.S. Coast Survcv for 1854, pages 280 to 285, was published a con-
<t 

solidated index to the sketches embraced in the teti preceding reports from 1844 to 1853, inclusive. 
A similar index to the sketches published in the annual reports from 1854 to 1863, inclusive, ap­
peared in the Report for 1864, pages 309 to 315. These indexes were preliminary in their character, 
no classification of the sketches, progress diagrams, charts, or illustrations having been attempted, 
and no alphabetical arrangement of titles adopted. This was doubtless not needed in 1854, but it 
would have been desirable ten years later. 

The need of a general classified index* to these sketches, charts, and illustrations for the entire 
series of reports is now recognized\_ and the work of preparing it has been undertaken by Assistant 
Edward Goodfellow. Its arrangement is under the followiRg heads: 

I. General progress sketches, showing the progress of the survey on the Atlantic, Gulf of Mexico, 
and Pacific coasts of the United 8tates. 

II. Sketches showing progress in sections or portions of the coast and interior. 
III. Maps and charts. 
IV. Diagrams, drawings, and miscellaneous sketches, illustrating the methods ancl results of the 

survey. 
Under I, the order is that of the years of the reports. Under II and III, a geographical order 

will be observed, beginning at Passamaquorldy Bay and ending at the Rio Grande for the Atlantic 
and Gulf coasts; beginning at San Diego and ending at the Aleutian Islands for the Pacific coast, 
and for the interior States, extending westward from the eightieth meridian. Under the sub­
headings of III, which will include successive portions of the coast, the maps au<l charts relating 
thereto will be arranged alphabetically for convenience of reference. Under IV, the diagrams, 
drawings, and miscellaneous sketches, illustrating the methods and results of the survey, will IJe 
indexed under subject heads in an alphabetical order. 

*See Appendix No. 12. 



 

10 UNITED STATES COAST AND GEODETIO SORVEY. 

EXPLANATION OF ESTlllATES. 

The estimates submitted to the Department for the fiscal year 1888-'89 were accompanied by 
the following statement: 

"U. S. Co.A.ST AND GEODETIC SURVEY 0FFIOE, 

''Washington, October 6, 1887. 
"Sm: In transmitting for your approval the estimates of the appropriations required for the 

U.S. Coast and Geodetic Survey for the fiscal yea1· ending June 30, 1889, I have the honor to sub­
mit the f\>llowing explanation: 

"Exclusive of the estimates for printing and binding, which are the same each year, the 
aggregate of the estimates ($559,885) is slightly less than the aggregate of the estimates for the 
eurrent year ( $5G0,7G5). All items of field-work, to which has been added the item for 'Repairs of 
ressels,' are included under the classification of 'Party expenses,' and they comprise only kinds of 
work which have had the annual sanction of Congress and the example of nearly all civilized 
countries for many years. They are selected as being the most urgent of a much larger numbn 
of items whose importance is asserted by the most competent opinion in both the civilian aml 
naval arms of the service. They provide for the prosecution of operations on the uncomplete<l 
portions of the coast-work at as rapid a rate as iti practicable, and they contemplate for purpose8 
of hydrography all that the Hyclrographic Inspector has requested or can profitably use. They 
are adjusted in amount with reference to the longest practicable maintenance of parties in the 
field, the importance of which to the economical prosecution and completion of work was <lis­
cussed in my letter transmitting the estimates for the fiscal year ending June 30, 1888 (page 
291 Appendix G g), to which I respectfully refer. 

"The estimate for 'Party expenses' covers the pay of those temporarily employed as recorders, 
signal-men, hands, cooks, drivers, or boatmen, or in any other capacity in connection with field­
work except as field-officers or members of the permanent or normal force; the commutation 
(or subsistence) of the chiefs and employes of parties; traveling expenses to and from the field, 
and local transportation in the vicinity of field-work or in connection with it; the transportation 
of instruments, tents, stationery, materials, outfit, and equipage to the field and in the field, an<l 
the purchase of all requisite materials, supplies, tents, boats, stationery, ani camp equipage for 
use in connection with field-work, and all other necessary expenses properly incident to the prose­
cution of field-work. 

"I have included an estimate for the amount of the annual contribution by this Government 
($450) to the expenses of the International Geodetic Association for the Measurement of the Earth, 
and also the amount ($550), or so much as may be necessary, to defray the expenses of the attend­
ance of a delegate from this Government at the General Conference of said Association in 1889 or 
18HO, the American delegate being expected to attend the conference once in three years at its 
place of meeting in Europe or America. The sums mentioned are made payable out of the pre­
ceding item, 'For objects not hereinbefore named,' so. that there is no increase in the aggregate esti­
mate. Their expenditure is also made conditional upon this Government becoming a member of 
the International Geodetic Association by signifying its adhesion to the Convention of said Asso­
ciation of October, 18861 in pgrsuance of the very urgent invitation from the German Government 
transmitted in February last. Inasmuch as &uch adhesion involves an obligation which can only 
he folfilled by th~ annual contribution aforesaid and by the triennial attendance of a delegate 
(who should be selected by the National Academy of Sciences), the honorable Secretary of State 
will prohably await an appropriation by Congress before signifying such adhesion. Without pro­
longing this communication by a detailed exposition of the purpose of such Association, it is 
believed that a sufficient argument in behalf of the small appropriation mentioned is to be found iu 
the urgent invitation extended by the German Government for us to unite with an Association 
embracing the Government of every enlightened nation of Europe, and in the earnest an<! 
emphatic indorsement of the purpose of such A8SOCia.tion and of Olll' adhesion thereto, by the 
most eminent geodesists of America and Europe. 



 

UNITED STATES COAST AND GEODETIC SURVEY. 11 

"The estimates contemplate a reduction of four from the number of field-officers provided for 
by the appropriation for the current year. They contemplate also an increase in the pay of three 
assistants in charge, respectively, or the Engraving, Drawing, and Instrument Divisions, which 
increase is but a just compensation of services, a partial re-imbursement for a reduction of former 
compensation by the abolishment of their subsistence allowance, and is intended to continue only 
while they remain, respecti>ely, in charge of the divisions mentioned. 

"The estimate for 'Pay of office-force' provides for $500 additional compensation to the 
tlisbursing clerk, Treasury Department, which was approved by the honorable Secretary of the 
Treasury last year (Appendix Ff, page 291, Estimates for fiscal year 1888). It pro>ides also for a 
few deserved promotions, aggregating $720, and for an increase, the urgency of which was mcu­
tioued in my letter transmitting the estimates for the current year, and which has been found 
to be in<lispensable, in the Computing, Drawing, and Engraving Di\'isions, to the working up of 
data which were accumulated but unused under all tlie former Superintendents, and to the prompt 
(and therefore adequately useful) publication of the current results of the work in the form of 
charts, chart corrections, comparative surveys and hydrography, tide-tables, tidal and current 
data, and compilations for replies to requests from other bureaus or private individuals for infor­
mation, drawings, tracings, etc. Very much of the value of the work of the Sur>ey depenus upon 
such prompt publication of its results, especially in the form of new cl.tarts and new edit ions of 
old charts, which adequately prompt publication is absolutely impossible without the requested 
increase in the force of computers, tidal computers, draughtsmen, and engravers. An appropria­
tion in the form suggested-$4,500 for additional draughtsmen at not exceeding $900 per year 
each, $2,700 for additional computers at not exceeding $900 }lf>l' year each, and $2, 700 for addi­
tional engravers at not exceeding $900 per year each-would enable us to employ, on trial for six 
months, and at much less than $90() per year each, a large number of comparatively young arnl 
promising computers, draughtsmen, and engravers, from whom to select for retention those who 
demonstrate their superiority by such competition. It is a method which has heretofore been tried 
in the selection of incumbents for the mentioned positions, which demand the one qualification of 
demonstrated fitnesli'. 

The law making separate appropriations for llrintiug for this Bureau having been operatirn 
but a little more than two months, and having 110 data iudicating tlie propriety of a modificatiou, 
the estimates for printing (wliich, pursuant to the act making appropriation for sundry ch·il ex­
penses for the fiscal year ending June 30, 1887, are made 'separately and in detail') ask for the 
same amounts which were estimated for the current year. 

Respectfully, yours, 

The SECRET.A.RY OF TB.E TREASURY. 

ESTIMATES, 

F. M. THOHN, 
Superintendent. 

For every expenditure requisite for and incident to the survey of the Atlantic, Gulf, and Pacific 
ooasts of the United States and the coast of the Territory of Alaska, including the survey of 
rivers to the head of tide-water or ship-navigation, deep-sea soundings, tempemture and current 
observations along the coasts and througllout the Gulf Stream autl Japan Stream flowing off tut> 
said coasts; tidal observations; the necessary resurveys ; the preparation of the Coast Pilot; 
continuing researches and other work relating to terrestrial magnetism and the magnetic maps of 
the United States and adjacent waters, and the tables of magnetic declination, dip, and intensit~· 
usually accompanying them, and including compensation not otbe-rwise appropriated for of per­
sons employed on the field-work, in conformity with the r('gnlations for the government of the 
Coast and Geodetic Survey adopted by the Secretary of the Treasury; for special examinations 
that may be required by the Light-Honse Board or other proper authority, and including traveling 
expenses of officers and men of the Navy on duty; for commutation to officers of the field force 
while on field duty at a rate to be fixed by the Secretary of the Treasury, not exceeding $2.50 per 
day each; outfit, equipment, and care of vessels used in the Survey, and also the repairs and 
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maintenance of the complement of vessels; to be expemled in accordance with the regulations 
relating to the Coast and Geodetic Survey from time to time prescribed by the Secretary of the 
Treasury, and under the following heads: Provided, That no advance of money to chiefs of field 
parties under this appropriation shall be made unless to a commissioned officer, or to a civilian 
officer who shall give bond in such sum as the Secretary of the Treasury m!l.y direct: 
PARTY EXPENSES, COAST .A.ND GEODETIC SURVEY : 

For triangulation, topography, and hydrography of the coast of Maine in Oobscook 
Bay and Saint Croix River and to the international boundary monument, and 
for off-shore soumlings (all new work) .. _ ......... - ..... _ ............... _. 

For resurveys: for triangulation, topography, and hydrography in the vicinity of 
the east end of Long Island, Block Island, Nantucket, Nantucket Shoals and 
approaches, and including Vineyard Sound and Connecticut River to Hartford, 
Conn., and Hudson River to Troy, N. Y .... _ ...... - .......•.......•......• 

For physical surveys of New York Harbor, to continue observations anclreductions. 
For physical survey of Delaware Bay and River, including observations, compari· 

sons, and reductions ..................................................... . 
For observing the movement, lodgment of, and obstructions by ice in the Delaware 

River, and noting the changes caused therel>y in Cherry Island Flats, etc ..... 
To correct to date former surveys of the Delaware and Schuylkill Rivers for use 

on a new large-scale chart of the same in the vicinity of Philadelphia and up 
the Delaware River to Trenton ...... _ .................................. _ .. . 

For physical survey of Monomoy Shoals and entrance to Vineyard Sound, observa· 
tions and reductions...... . . . . . . . . . . . . . . . . . . . . . . . . ..•.................... 

For the hydrography of the outside waters and bars south of Absecon Light; for 
necessary triangulation and for continuing the topography and inside hydrog-
rapby along the Atlantic coast of New Jersey (some of the bydrography is new 
work, and the topography is virtually so because of the great changes) ...... . 

For an examination for changes along the shores of the Potomac River from its 
month to Washington, D. O., and for a hydrographicexamination of same .... 

For hydrographic examination at Cape Lookout and at Beaufort Inlet, North Car-
olina .................................................................... . 

To complete the surveys in the vicinity of Charleston, S. C., anc1 up the Cooper and 
Ashley Rirnrs to the head of navigation; and to continue the astronomical 
latitude and azimuth (which is new) work, and in connection therewith, the 
recoYery and re-marking of old triangulation stations for their preservation 
(this work was not reached during fiscal year 1888) .... _ ................... . 

To continue the primary triangulation from Atlanta towards Mobile ............. . 
For a geodetic junction of Fernandina with Cedar Keys, including a line of precise 

levels ..... -• . . . . . . . . . . . . . . . • • . . . ...•.....••..•........................ 
For continuing the survey of the western coast of Florida from Cape Sable north 

to Uape Romano, and for hydrograpby off the same coast, being all new work. 
For the survey of the tributaries of Pensa<lola Bay ....... - ·- ................•.• 
For the triangulation, topography, and hydrography of Perdido Bay and its con­

nection with the coast triangulation and for resurvey of Mobile Bay entrance. 
For triangt1lation, topography, and hydrography of Lakes Pontchartrain and Maure. 

pas in Louisiana .................•.................................. - .... 
For continuing the survey of the coast of Louisiana west of the Mississippi Delta 

and between Barataria Bay and Sabine Pass ...................•.........•. 
To make off.shore soundings along the Atlantic coast, and current and temperature 

observations in the Gulf Stream ...........................•••.......•...• 
For off-shore <lurrent observations .........•...............................•..• 
For hydrography, coast of California ..•......... _. . ......................... . 
For continuing the topographic surve.y of the coast of southern California, inclnd· 

ing necessary tertiary triangulation .................. _ .............••••.... 
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p ARTY EXPENSES-Continued. 
For continuing the primary triangulation of southern California, and for connecting 

the same at Mount Conness with the transcontinental arc, and for a primary 
ba.se-line in the vicinity of Los Angeles - _ . __ .. __ .. _____ ............. _ .. ___ . 

For continuing the resurvey of San Francisco, San Pablo, and Suirnn Bays, the 
examination of San Francisco entrance and the bar and approaches. ________ _ 

For continuing the survey of the coast of Oregon, including off-shore hydrography; 
and to continue the survey of the Columbia River from the mouth of the Wil­
lamette toward the Cascades, triangulation, topograplly, and hydrography. _. _ 

For continuing the survey of the coast of Washington Territory. __ ............. . 
For continuing explorations in the waters of Alaska and making hydrograpl.Jic 

surveys in the same, and for the establishment of astronomical-longitude and 
magnetic stations between Sitka and the southern eml of the Territory._ ..... 

For continuing the researches in physical hydrography relating to harbors and bars, 
including computations and plotting ___________ .. __ .. _ ....... ___ . ___ . 

For examinations into reported dangers on the Atlantic, Gulf, and Pacific coasts .. 
To continue maglietic obse1vaticns on the Atlantic anu Gulf slopes ....... _ .... . 
For continuing magnetic observations on the Pacific coast and at Los Angeles 

Magnetic Observatory_ .................... ___ ........................... . 
To remove the Magnetic Observatory from Los Angeles anu to re-establish it at 

either Seattle or Port Townsend, Wash. Ter., or at Austin or San Antonio, Tex. 
For running an exact line of levels from Boston or Salem, Mass., to Blue Hill, 

Mount Monadnock, Mount Washington, ]fount Independence, and Lake Cham-
plain _ . _ . __ ......... - •.•... - .. - - .. - -- - - - - . - .... - . - - . - . - . · .. - .. · - · · - · . · - -

For continuing the exact line of levels from Cairo southward to Okolona, l\Iiss .... 
For continuing tide observations on the Pacific coast, viz, at Kauiak, in Alaska, 

and at Saucelito, near San Francisco, in California ... __ ........... __ .. _ .... . 
For one season's series of tide observations at Sitka, or vicinity, and at Unalaska, 

or vicinity, in the Aleutian Islands, Alaska ....................... - ... _. _. 
To continue tidal observations on the Atlantic coast at Pulpit Harbor, Maine, and 

at Sandy Hook, New Jersey, and to begin observations at Savannah, Ga .... . 
To establish a self-registering tide-gauge at Savannah, Ga., or vicinity_ ......... . 
For a self-registering gauge at Willets Point, Long Island, New York, to co-operate 

with the gauge at Sandy Hook, New Jersey, in securing data for the more com­
plete study of the tidcsand tidal currents of East River and New York Harbor. 

For furnishing points to State surveys, to be applied, as far as practicable, in States 
where points have not been furnished ..................................... . 

For determinations of geographical positions, longitude parties .. _ ..........•... 
For continuing the transcontinental geodetic work on the line between the Atlan. 

tic and Pacific Oceans .... _ _ . _ . __ . _ . __ .. ___ ....... _ .. _ .. ____ . _ .. _ ..... _ .. . 
To continue the compilation of the Coast Pilot, and to make special hydrographic 

examinations for the same_..... . . . . . . . . . . . . . • . . . ••.... _ ........•.....•.• 
For traveling expenses of officers and men of the Navy on duty, and for any special 

surveys that may be required by the Light-House Board, or other proper author· 
ity, and contingent expenses incident thereto .... _ .. __ . __ ............... - .. . 

For repairs and maintenance of the complement of vessels used in the Coast and 
Geodetic Survey .......... _ . _ .............. __ ..... _ . _ .. _ ...... _ ...... _ .. . 

For objects not hereinbefore named that may be deeD?ed urgent ___ . _____ .. __ .. __ _ 
And 10 per centnm of the foregoing amounts shall be available, inter­

changeably, for expenditure on the objP,cts named. 
International Geodetic Association.-Oontribution to the " International Geodetic 

.Association for the Measurement of the Earth," or so much thereof as may be 
necessary .••••.•.•.•.•...••••..••••••••.•..•.•............. : .......•.•.•• 
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$10, 000 

7,000 

9,000 
9,000 

12,000 

3,000 
1,000 
1,200 

1, 200 

1,800 

2,000 
3,000 

2,500 

1,200 

2, 100 
1,200 

1,000 

10,000 
5,000 

22,000 

4,000 

3,000 

25,000 
5,000 

450 



 

14 UNITED STATES COAST AND GEODETIC SURVEY. 

I' A.R'l'Y EXPENSES-Continued. 
To be expended through the office of the American legation at Berlin, and for 

expenses of the attendance of the American delegate at the General Conference 
of said As11ociation, or so much thereof as may be necessary................ $t:i::i0 

I'rorided, That such contribution and expenses of attendance shall be 
payable ont of the item "For objects not hereinbefore named," and after the 
adhesion by the Government of the United States to the Convention of Octo­
ber, 1886, of the International Geodetic Association aforesaid. 

Total party expenses, including repairs of vessels.................... $252, 400 
----------·--

To continue gravity experiments, at a cost not exceeding $500 per station, except 
for s1rneial investigations and experiments authorized by the Superintendent at 
one or more stations, the unexpended balance of the appropriation therefor for 
the fiscal year ending June 30, 1888. 

PA. Y OF FIELD OFFICERS: 

Pay of Superintendent. .............................•••........••••. : ........ . 
Pay of two Assistau ts, at $4,000 each .......•.................................. 
Pay of one Assistant .............••.....................•.................... 
Pay of oue Assistant ................................................... _ ..... . 
Pay of two Assistants, at $3,000 each ......................................... . 
Pay of two Assistants, at $:!,800 each ......................................... . 
Pay of three Assi.-;tants, at $2,700 each . . . . . . . . . . ............................ . 
Pay of three Assistants, at $2,400 each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Pay of three AssistantA, at $2,300 each ...................................... . 
Pay of five Assistants, at $2,200 each ......................................... . 
Pay of six Assistants, at $2,000 each .......................................... . 
Pay of nine Assistants, at $1,800 each ........................................ . 
Pa.y of nine Assistants, at $1,500 each ........................................ . 
Pay of three Subassistants, at $1,400 each .....................•............... 
Pay of two Subassistants, at $1,300 each ...................................... . 
Pay of four Sn bassistauts, at $1,100 each ...................................... . 
Pay of three Aids, at $900 each .•............•.................................. 

$6, 000 
s,ooo 
3,600 
3,200 
6,ooo 
5, GOO 
8, 100 
7' 200 
6,!!00 

11, 000 • 
12,000 
16,200 
i3,500 
4,200 
2,600 
4, ·100 
2,700 

Total pay in the field ..................•.......•......... , . . . . . . . . . . $121, 200 
---·--

I'rol"idcd, That no new appointment shall be made to the above force until 
the whole number of Assistants, Subassistants, and Aids shall be reduced to 
fifty-two. 

PAY O:F OFFICE PORCE: 

Additional compensation to the Disbursing Clerk of the Treasury Department for 
the disbursement of the appropriations for the Coast and Geodetic Survey •••• 

I~or one Accountant . . . . . . . . . . . . . . • . . . . . . . . ................................. . 
For one Accountant ......................................................... . 
For one General Office Assistant ............................................. . 
For one Draughtsman ..........•........................•.................... 
For one Dranghtsman .•..•................................................... 
For two Draughtsmen, at $2,000 each ....................•..................... 
For three Draughtsmen, at $1,800 each ....................................... . 
For three Draughtsmen, at $1,400 each ......................................•. 
For one Dr~ughtsman . . . . .................................................. . 
For one Draughtsman ....................................................... . 
For two Draughtsmen, at $1,200 each... . . . . . . . . . . . . . . . . . • . . . •. _ •.••.•••••..• 

$500 
1,800 
1,400 
2, 200 
2,350 
2,100 
4,000 
5,400 
4,200 
1,380 
1,260 
2,400 
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PAY OF OFFICE FORCE-Continued. 
For one Draughtsman ....................................................... . 
For one Draughtsman ....................................................... . 
For additional Draughtsmen, at not exceeding $900 per annum each ............ . 
For two Computers, at $2,000 each ...........................•................ 
For one Computer ................................... " •....................... 
For one Computer ........................................................... . 
For one Computer.... . . . . . . . . . . . . . . . . . . . . . . . . . . ............................ . 
For one Computer .......•..................•.................................. 
.For additional Computers, at not exceeding $900 per year each ................. . 
For one Tidal Computer . . . . . . . . . . . . . . . . . . . . . .................. ___ . __ . _ . __ _ 
For one Tidal Computer ... _ . _____ ..... __ ... __ . . . . . . . . . . . . . . . _ . . . . . . . . . . . . .. 
For one Engraver ........................................................... . 
For oue Eugraver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................ . 
For one Engraver . . . . ...................................................... . 
For two Engravers, at $1,800 each ............................................ . 
For two Engravers, at $11600 each ............................................. . 
For one Engraver ........................................................... . 
For one Eugra\·er ....................................•••..................... 
For additional Engra>ers, at not exceeding $900 per annum each ....... _ ....... . 
For one Contract Engraver, contract not to exceed $2,400 per annum ........... . 
For one Contract Engraver, contract not to exceed $2,100 per annum ........... . 
For one Contract Engraver, contract not to exceed $1,800 per annum ........... . 
For one Contract Engraver, contract not to exceed $800 per annum ............. . 
For one Electrotspist and Photographer .................................. , ..•. 
For one Electrotypist's Helper ......................••......................... 
.For one Apprentice to Electrotypist and Photographer ......................... . 
For one Copper-plate Printer.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..•..... 
For two Copper-plate Printers, at $1,330 each ................................ . 
For one Copper-plate Printer... . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . 
For two Plate-Printers' Helpers, at $700 each .................................. . 
For one Chief Mechanician ................................................... . 
For one Mechanician 
For one Mechanician ........................................................ . 
For one Mechanician ..•...................................................... 
For one Mechanician . . . . . . . . . . . . . ........................................ . 
F-0r one Mechanician ........................................................ . 
For one Mechanician ..................................... _ .................. . 
Fur one Carpenter ........................................................... . 
For one Carpenter... . . . . . . . . . • . . . . . . ..................... : .............•.... 
For one Carpenter and Fireman ..................•............................ 
For one Night Fireman .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . •................... 
For one Map-mounter .....•••.......................................... 
For one Librarian .............................................. - ... · ........ . 
For one Clerk ......••......•.............................. -....... - ......... . 
For two Clerks, at $1,500 each ............................................... . 
For one Clerk ............................................................... . 
For one Clerk.. . . . . . . . . . . . . . . . ............................................. . 
For two Clerks, at $1,200 each ............................................... . 
For two Clerks, at $1,000 ~ch . . . . . . . . . . . . . . . . . . . . . ......•.....•............ 
For one Clerk ....................•........................................... 
l!'or one Clerk ......••....•..•...................•..•..•..•.....•............. 
E'or one Map colorist •......•.....••••........••.•.••....••••...•....••.•..... 
For one Writer ............................................... o o •••••••••••••• 
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$1, 100 
1,000 
4,500 
4,000 
1,420 
1,400 
l,'.WI 
1, 100 
2, 700 
!!,000 
1,2ii0 
2,060 
2,000 
1,960 
3,600 
3,200 
1,200 

!100 
2,700 
2,400 
2, 100 
1,800 

800 
1,800 

500 
500 

I, 700 
2, 660 
I, :UlO 
1,40(1 
1,800 
l, 51)5 
1,330 
1,250 
1,200 
i,ooo 

545 
1,565 

800 
570 
550 

1,020 
1,800 
1,G50 
3,000 
1,400 
1,350 
2,400 
2,000 

900 
1,175 

720 
900 
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PAY OF OFFICE FORCE-Continued. 
For one \\Triter ............................. . 
For six Writers, at $i20 caeh .....................................•.....•..... 
For one vVriter ..... - . . . . . . . . . . . . . . . . . . ................................... . 
For oue ll'Iesseuger . . . . . . . . . . . . . . . . . . . . . . ................................... . 
For one Messenger . . . . . . . . . . . . ............................... _ ......... _ ... . 
For three 1\fe&sengers, at $S'!O each. . . . . . . . . . . . . . . . . . . . .............. _ ....... . 
For three Messengers, at $(i40 each ........................................... . 
For one Driver .............................................................. . 
For one Packer and Folder ............. " ............................•........ 
For one Packer and Folder ............................•.......••..•.......... 
For two Laborers, at $G30 each. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
For two Laborers, at $550 each ...............................................• 
For one Laborer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 
For one Laborer .................. _ ............... _ .. _ ... ___ . _ ..... _ ....... _ . 
For one Janitor . . . . . . . . . . . . . . . . . . . . . . . ... _ .............. _ ..... __ . _____ ... __ 
For two Watchmen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................... . 

Total for pay of office force ..... . 

OFFICE EXPENSES: 

For the purchase of new instruments, for materials and supplies required in the 
instrument-shop, carpenter-shop, and drawing division, and for books, maps, 
charts, and subscriptions ............................................... . 

For copper-plates, chart-paper, printers' ink, copper, zinc, and chemicals for electro­
typing and photographing; engraving, printing, photographing, and electro­
typing supplies; for extra engraving; and for photolithographing charts and 
printing from stone for immediate use ........•............................ 

For stationery for the office and field parties, transportation of instruments and 
supplies when not chargf',d to party expenses; office wagon and horses, fuel, 
gas, telegrams, ice, and washing .......................................... . 

For miscellaneous expenses, contingencies of all kinds, office furniture, repairs, and 
extra labor, and for traveling expenses of AsRistants and others employed in 
the office sent on special duty in the service of the office ................... . 

And 10 per centum of the foregoing amounts for office expenses shall be 
available interchangeably for expenditures on the objects named. 

Total general expenses of office ....•.....................••.•....... 

$840 
4,320 

600 
875 
840 

2,4GO 

• 1,920 
730 
820 
630 

1,260 
1,100 

315 
365 

1,200 
1,7GO 

$135,72.3 

$9,000 

10,000 

6,000 

3,500 

$28, 500 
===== 

FOR RENT OF OFFICE BUILDINGS: 

For rent of buildings for offices, work-rooms, and work-shops in Washington...... $10,500 
For rent of fire-proof building No. 205 New Jersey avenue, including rooms for 

standard weights and measures; for the safe keeping and preservation of the 
original astronomical, magnetic, hydrographic, and other records, of the orig-
inal topographical and hJ·drographic maps and charts, of instruments, engraved 
plates, and other valuable property of the Coast and Geodetic Survey. . . . . . . . 6, 000 

Total. . . . . • . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . • . • • • • • • • • . . . . . . . . . . . • . . . $16, 500 

PUBLISHING OBSERVATIONS: 

For one Computer, $1,800; one Computer, $11600; and three Copyists, at $720 
each, in all ................................ -..................•........... 

That no part of the money herein appropriated for the Coast and Geodetic 
Survey shall be available for allowan~es to civilian or other officers for subsist­
ence while on duty in the office at Washington, or to officers of the Navy 
attached to the Survey; nor shall there hereafter be made any allowance for 
subsistence to officers of the Navy attached to the Coast and Geodetic Survey. 

$5,560 
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~RINTING AND BINDING, COAST AND GEODETIC SURVEY: 
For all printing and lithographing, photolithographing, photo-engraving, and all 

forms of illustration done by the Public Pnnter, on requisition by the Treasury 
Department, for the Coast and Geodetic Surycy, uamely: 

For Tide·Tables; Coast Pilots; Appendices to the Superintendent's Annual Reports, 
published separately; Notices to Mariners, circulars, blank books, blank forms, 
and miscellaneous printing (including the cost of all binding and covering; 
the necessary stock and materials, and binding for the library and archives).. $10, 435 

For 4,900 copies of the Annual Report of the Superinteudent (iucludiug regular 
edition of' 1,900 copies for Congress), viz: For composition, stereotyping, press. 
work, folding, inserting plates, binding, material, etc.... . . . . . . . .. _......... 8, 000 

For photolitbograpbing, lithographing, photo-engraving, and all forms of illustra-
tion by the Public Printer for the Annual Heport•. . . • . . . . . . . . . . . . . . . . . . . . . . 2, 500 

Total . . . . . . . . . . . . . . • . . . . • • • • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . $20, 935 
----------

Total Coast and Geodetic Survey {exclusive of printing) for the fiscal 
year 1888-'89 . . . . . . . . . . . . . . • • • • • . . • . • . . . . . . . . . . . . • . . . . . . . . . . . . . $559, 885 

U. S. CO.A.ST A.ND "GEODETIC SURVEY 0FFICE
1 

Wash·ington, October 7, 1887. 
SIR: Herewith I have the honor to transmit the estimates of appropriations required for the 

Office of Construction of Standard ·weights and Measures for the fiscal year ending June 30, 1889. 
The only changes eontemplated by these estimates, as comJ>ared with the estimates and 

appropriations for the current year, consist in the substitution of annual in place of per diem or 
monthly salaries (involving an aggregate reduction of $67) and the omission of the words 'while 
actually employed' from the clause appropriating for salaries. 

The omitted words tend to produce an unjust discrimination against the three mentioned 
emploJ·es in the matter of leaves of absence aud of pay on days when the Departments are closed 
by Executive order. Their employment is continuous, substantially identical with that of the 
Coast Survey employcs, being performed side by side with them, and there is no reason for the 
retention of the phrase" while actually employed" in their cases, which would not also apply with 
equal force and propriety to any other permanent employes of the Government. 

Existing Jaws have provided for supplying States and Territories with standard weights and 
measures. No provision, however, has heretofore bef'n made for repairs and adjustments to the 
standards so supplie9, but which have become valueless by fire or other accident. The standards 
having lJeen supplied by the Office of Standard Weights and Measures, no reason is appareut 
why, having been injured, their value or utility should remain permanently destroyed for want 
of authority, at the sole repository of standards, to repair and re-adjust them. 

Such authority, without increased appropriation, is contemplated by the proviso attached to 
the item for ''Contingent Expenses." 

Very respectfully, F. M. THORN, 

THE SECRET.A.RY OF THE TRE.A.SURY1 

Washington, D. 0. 

LEGISLATIVE BILL. 

0FFIOE OF CONSTRUOTION OF STAND.A.RD .WEIGIITS AND MEASURES: 

Superintendent. 

Sa"lariea of Standard Weights and Jl.fea.~ures.-For construction and verification of 
standard weights and measures, including metric standards, for the cu.stom­
honses, other offices of the United States, and for the several States, and mural 
standards of length in Washington, District of Columbia, the following, namely: 
One adjuster, at $1,500 per annum; one mechanician, at $1,250 per annum; one 
watchman, $720 per annum; in all ........... _ .................. _........... $3, 470 

•No ongraving is done by the Publio Prillter for the Coast and Goodetic Sarvey, In explanation of estimate 
iiee Appendix. 

H.Ex.17-2 
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OFFICE OF CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES-Continued. 
Contingent E:rpenses, O;{fice of Standard Weights and Measures.-For imrchase of mate-

rials, and apparatus, and incidental ex}JElnses .............................. _. . $500 
Prorided, That such necessary repairs and adjustments shall be made to the 

standards furnished to the several States and Territories as may be requested by 
the Governors thereof, and also to standard weights and measures that have been 
or may hereafter be supplied to United States Custom-Houses and other offices of 
the United States under act of Congress, when requested by the Secretary of the 
Treasury. 

For expenses of the attendance of the American member of the International Com­
mittee on Weights and Measures at the general conference provided for in the 
convention signed May 20, 1875, the sum of $6UO, or so much thereof as may be 
necessary. . • . • • . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • • • • • • . . . . . . . . . • . • . . . . . . . . 600 



 

PART II. 

The abstracts of reports of fiel<l operations which appear in this part of the Annual Report, 
arranged in a geographical order, include references to the localities of the work, tJie Lime of its 
execution, and the names of the officers engaged in it, which are essential to a complete history of 
tl1e progress of the Survey. A statement of office operations condensed from the annual report of 
the Assistant in charge of the Office (Appendix: No. 4) follows, and also a notice of the suboffices at 
Philadelphia and at San Francisco. 

Among the several branches of work begun, completed, or in progress during the year, men­
tion may be made here of the following, which have special practical or scientific Yalue: The 
continuation of the special triangulation in aid of the topographical surYey of the State of Massa· 
chusetts; the investigations intended to ascertain the mode of formation of the slloals at the 
entrance to Vineyard Sound, and what means should be adopted to preserve the navigable chan­
nels into that Sound; conclusions deduced from the physical survey of New York Harbor in regard 
to the circulation of the sea through that harbor; redetermination of a part of the boundary line 
between the States of Virginia and North Carolina; hy<lrographic examination in Charleston 
Harbor to determine any changes that might be due to the earthquake; conclusions reached iu the 
progress of the investigations of the currents of the Gulf Stream; resurveys of San Diego and San 
Pedro Bays, and of San Francisco, San Pablo, and Suisun Bays, California, and progress made 
towards a junction of the transcontinental triangulations advancing westwarcl from the Atlantic 
coast and eastward from the Pacific. -

In Appendix No. 2 is given a tabular statement of the vrogress made in field and office work 
during the year, as shown by statistics, and in Appendix No. 3 a list of data furnished to Depart­
ments of the Government in reply to official calls, and to individuals upon application. 

The assignment of Lieut. Commander W. H. Brownson, U. S. N., to duty as Ilydrographic 
Inspector of the Coast and Geodetic Survey was continued throughout the year. In Appendix 
No. 5 is puulished the annual report of this officer, in which h:s efficient discharge of important 
and responsible service is fully made manifest. · 

Beginning with a summarized statement of bydrographic work and of the condition of tile 
vessels of the Survey, the report refers to the work of the Coast l'ilot Division, which, under the 
general direction of the Hydrographic Inspector, is carried on under the immediate charge of 
Lieut. George H. Peters, U.S. N., Assistant Coast and Geodetic Surrny, who has submitted a spe­
cial report of progress. Lieutenant-Commander Brownson's report concludes with a notice of the 
work of the Hydrographic Division of his office, which wa;; in immediate charge of Lieut. J. F. 
Moser, U.S. N., from the beginning of the fiscal year to November 10; tlien of Lieut. J.M. Hawley, 
U.S. N., until April 27, 1887, when he was relieved by lieut. M. L. Wood, U.S. N., whose report 
is appended. 

For copies of the Atlantic Local Coast Pilot there is a steady and increasing demand among 
sea-faring men. New editions of four of the subdivisions have been called for. Forms of questions 
devised to obt!\_in special information from the best local authorities with regard to ports and har. 
bors have been widely circulated, and with excellent results. A volume of the Coast Pilot, to 
include the entire Atlantic coast, is in preparation upon a plan intended to present only such 
details as are absolutely essential to the navigator. 

19 
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It is hoped also to have read~- for publication in the course of a few months the manuscript of 
a new and greatly enlarged edition of the Pacific Coast Pilot, prepared by Assistant George 
Davidson. 

Lieutenant-Commander Brownson refers to the numerous and exacting duties connected with 
the Ilydrographic Division, consisting of the planning and preparation of projections for hydro­
graphic work, tl1e examination and verification of hydrograpbic sheets as they come in from the 
field, the prepar,ition of corrections to charts, and the prompt notification to navigators of changes 
and corrections on charts, and of the de,·dopment of all dangers to navigation. 

1\fessrs. Eugene Willenbucher, "\V. C. Willenbucher, and F. C. Donn continued on duty as 
h3'flrograpliic draughtsmen in this division during the fiscal year. Tabular statements of their 
work accompany the report. 

Mr. George J. Vestner remained on duty as clerk to the Hydrographic Inspector. 

SECTION I. 

MAINE, NEW HAIIIPSHIRE, VERMONT, MASSACHUSETTS, AND RHODE ISLAND, INCLUDING COAST AND 
SEA-PORTS, BAYS AND RIVERS. (SKETCHES Nos. 1, 3, 16, aud 17.) 

TopograpMcal surl'Cy in the vicinity of Machias, and triangulation of Cob1wook Bay, Maine.-At 
as early a date as practicable after the passage of the annual appropriation act, .Assistant C. H. 
Boyd Wfts dire~ted to organize a party for the completion of the topography in the 'Ticinity of 
l\faclda;;, l\le., and fOI' the triaugulation of Oo bscook Bay. 

Beginning work about the middle of August, he completed the Machias topographical sheet 
by the addition of enough topography to develop the first range of hills surrounding the town, and 
then took up the triangulation of Oobscook Bay, starting from the base Trescott Rock-Porcupine. 
Field-work in this vicinity was closed October 291 a sufficient unmber of points having been deter­
mined lly tbat time for the projections laid out to cover the south side of Oobscook Bay. Mr. 
Boyd tllen returned to Machias, where he was occupied in some topographical examinations until 
November 7, at which date field operations were finally closed. 

Assistant Gerslwm Bradford joined the party at the beginning of the season and rendered 
most acceptable service until October 24, when he was detached for duty which will be referred to 
under a subsequent heading in this section. 

A smnmary of the work accomplished is given in the following statistics: 
Miles of road surveyed _ .... __ ..... _ ... - - .. - ..... - . . • . . . . . . • . . . • . . . . . . . . . • • 7 
Miles of creeks .surveyed ..... - . . . . . . . . . • • . . • . • . . • • . •.. • • • • • . . . . . . • . . . . . • • • 1 
.Area surveyed in square miles .•... _.... . . • • • • • • . • • • • • . • • . • • . . . . • • • . . . . . . • 5 
Number of stations occupied in triangulation................................ 14 
Number of angles measured (second order) ..•..•.•••••• , • . • . . . . . . . . . . . . . • • 118 
Number of angles measured (third order) ... _ .. _ ..••.•.•....... _......... • . 96 
Geographical positions determined ......... _ . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 26 

During the wiuter and until near the end of April, 1887, Mr. Bo~-cl was occupied in office duty, 
an<l upon bis detachment, from the office was instructed to continue the triangulation of Cobscook 
Bay. This work he t-Ook up from the line Carr-Little of 1886, and he was engaged in carrying it 
along Uw north side of the bay at the close of the fiscal year. Mention of it11 further progress 
will be made in the next annual report. 

Following are the statistics reported for the work of 1887: 
Number of angles measured ..•............ :. . . . • . . . • . . . • . . . . . . • • . . . . . . • . • 174 
Number of geographical positions determined ..... , ..... - ................. - 24 

Hydrographic 81tr'l'!ey of the Saint Croix River begun, and hydrographic exa,minations made in the 
Penobscot River, Maine.-Under instructions bearing date of May 16, 1887, Lieut.'F. H. Crosby, 
U.S. N.1 Assistant Coast and Geodetic Survey, left New York with bis party on board the steamer 
Gedtwy, and proceeding to the coaat of Maine took up some bydrographic examinations required 
in the Penobscot. River from Sears Island to Adams Ledge. 
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Lieutenant Crosby reports that lte was unable to find au eighteen-feet spot which hail been 
reported to the southward of Fort Point Ledge, and the local authorities whom he cousulted 
doubted its existence. In the vicinity of Adams Ledge he found the riw,r bottom \·ery much 
changed, and was informed by pilots and fishermen that the changes 11igher up the riwr since the 
former survey are greater. Enough soundings were taken to show folly the changes iu the locality 
of the Ledge. 

Just above Sandy Point, and about half a mile from shore, Lieutenant Cmshy developed a 
rocky ledge to which his attention was called by local pilots, who Heemed to be unanimous in tlw 
opinion that a buoy should be placed there. The Penobscot River work was finished .Tmw Li, :irn1 
on June 30 the Gedney was at Eastport, where the survey of the Saint Croix River was begun in 
the steam launch Saga.dalwc. 

Further account of the progress of this work will appear in the next annual report. 11Jdro­
graphic examinations made and additional soundings taken in Long I:slaud Sound <Lt the outset of 
the season by faeutenant Crosby arc referred to under the beading of Section II. 

Ensigns A. \V. Dodd and N. J. L. T. Ilalpine, U. S. N., were attadie1l to t11e party. 
Following are the statistics reported of the work on the coast of Maine: 

Miles run in sounding .....................•.. - ... - . . . . . . . . . . • . . . . . . . . . . . 48 
Angles measured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 832 
Number of soundings........ . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 938 

Topographical survey of the coast of Maine frorn Moose Cove to Quod<ly Head, mul of tltc we11tern 
shore-line of Cobscook Bay and shore-line {)f Denbow's .Neck.-ln continuation of the topography of 
the coast of Maine, Assistant Eugene Ellicott was directed in August, 1886, to organize a party for 
work in the towns of Trescott and Lubec. With a projection on a scale of 1-10000, he took the 
field, and being favored by exceptionally fine weather completed the survey on N ovemuer 9 to the 
limits of his sheet, from Moose Cove to and around Quoddy Head. 

The statistics reported are: 

Miles of shore-line surveyed .•...... _............... • • . . . . •. . . . . . . . . . . . . . . . . 27 
Miles of roads surveyed _____ .. _ . __ ............. _ ...... __ , ... ___ . . . . . . . . . . . . l 9 

Area surveyed in square miles ........................ - - - - ... - ... - - . - ... - . - - Hi 

A.fter inking bis topographical sheet and forwarding it to the office, Mr. Ellicott wail 1lirectNl 
to report for office duty at Washington, and was assigned to service under the direction of A;;sist:mt 
Henry J\fitchell. Upon being detached he was instructed, in April, 1887, to begin the topogTaphy 
of the shores of Cobscook Bay, and was engaged in this work at the close of the fo;cal yPnr. At 
tlrnt date he had surveyed the western shore-line of the bay and carried his survey aroull(l Den­
bow's Neck and the coast immediately to the westward. 

For the :Ii.sea! year the statistics reported are, miles of shore-line surveyed . - - . . . 70 
Miles of roads ................... _ ......................................................................................... - 20 
Area surveyed i11 square miles .. _ ...... _- ............. -• . . . . . . . . . . . . . . . . . . . . . . 17 

Topographical survey of the south branch of Oobscook Bay, Jfaine.-Mr. J. Il. GraJ', Aid, ltas 
reported briefly upon the results of the topographical survey of the south branch of Cohseook'. Bay, 
Maine, assigned to him under instructions bearing date of May 11, 1887. 

The character of the topography was chiefly shore-line and its immediate vicinity, and the 
statistics reported to the close of the fiscal year are as follows: 

Number of miles of shore-line surveyed: ....•...............•........ - . . . . • • • . 23 
Number of miles of railroads and other roads . . . . . . . . . . . . . . • . . . . . . . . . • • . . . . . . 3 
Approximate area surveyed in square statute miles . . . . . . . . . • . . . . . . . . . . . . . . . . . 1 

Additional progress in field operations will be referred to in the next annual report. 
Hydrographic survey of the coast of Maine from Machias Bay Entrance to Quoddy Head, and 

hydrographic examinations on the coasts of 1lfaine and Massachusetts.-Reference was made in the 
last annual report to the organization of a hydrogra.phic party by Lieut. John M. Hawley, U.S. N., 
Assistant Coast Survey, commanding the steamer Baclw, and to examinations made by him under 

- instructions in Casco Passage and York Narrows, coast of Maine, while on his way with the Bache 
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to a field of work further to the eastward. The results of these examinations were presented in 
a special report in which Lieutenant Hawley recommended that Casco Passage tihould be buoyed, 
it being quite as wide as York Narrows, and straighter, while the least water found was three 
fatlwms. These examinations were made June 28, 29, and 30, 1886, and since then Casco Passage 
has been buoyed, five buoys having been placed to mark the ledges on either side of the channel. 
In Tork Narrows a new ledge was developed to the westward of Hawley's Ledge; ranges for 
finding Hawley's Ledge were reported, and also bearings for the new ledge, which has but ten and 
a half feet on its shoalest part at mean low water. 

Upon the completion of this work, Lieutenant Hawley proceeded directly to Machiasport, .Me., 
and after putting in a new boiler into the launch Sagadahoc, which bad been laid up at that port, 
took up the regular work of the season, a hydrographic survey of the coast of Maine and included 
harbors from Libby Island to Quoddy Head, and off-shore soundings between the same limits to 
within three miles of th13 British possessions. 

For the inshore hydrography, four projections were furnished by the Office on a scale of 
1-10000, the first including Machias Bay Entrance; the second, Little Machias Bay and to the 
eastward; the third to the eastward of Little River, and the fourth to the eastward of Bailey's 
Mistake. A fifth projection, scale 1-40000, was supplied for the ltydrograpby of Grand l\fanan 
Channel. 

All soundings on the hydrographic sheet which included :Machias Bay Entrance with Cross 
Island Narrows were reduced from observations of the tide made at Starboard Creek on a gauge 
put up there by Lieutenant, Heald in 1885. 

On the second, third, and fifth projections the soundings were reduced to a lllane of reference 
found by continuous obser""atious of low water for one month and observations at intervals for two 
months on a gauge established August 3, at Cutter, Washington County: Me. 

The soundings on the fourth hydrographic sheet, Bailey's Mistake to Qnoddy Head, were 
reducc<l from observations of the tide made at Carrying Place Cove, West Quoddy Head, and the 
plane of reference was found by transferring the mean low water of the gauge at Cutter. 

Lieutenant Hawley reports the weather during the season as unusually favorable, there beiug 
but little fog and no gales. As heretofore he took every opportunity to obtain information re.spect­
ing shoals and ledges from fishermen and pilots in the vicinity, and made a large number of 
soundings for the development of shoals. For the survey of Little River, Jines were run closer 
than usual, it being a harbor of refuge much used by coasters in bad or foggy weather. 

Upon the completion of the regular work of the season, October 6, the steam-launch was laid 
up at Eastport, and Lieutenant Hawley proceeded in the Bache to New York, stopping en route 
to make special examinations and surveys at the following-named localiti~s: 

(1) Examination of a ledge in Moos-a-bee Reach, Maine, upon which the least water was 
found to !Je seven and a half feet instead of twelve feet as shown on the charts. (2) Additional 
soundings needed to locate all the curves of depth, and clear up doubtful spott in Pleasant l{,frer 
above Reef Point. (3) Examination of Tibbett's Rock and Jackson Ledge, lying to the emstwanl 
of Petit Manan Light-house for least depths of water, and to fix ranges for finding these ledges. 
(4) Arleitional soundings at entrance of Southwest Harbor, Mount Desert Island, between Cran. 
berry Ledge and Flynn's Ledge. (5) Search for a shoal spot of three fathoms to the southward 
and eastward of Boon Island Light. The result of a careful search convinced Lieutenant Hawley 
that no shoal existed as reported. 

These examinations finished, the Bache proceeded, towards the end of October, to Edgartown 
Harbor. Massachusetts, instructions having been given to her commander to execute work in that 
vicinity. Reference to this will be made under a later heading in this section. 

The officers attached to the party during the season were Ensigns Edward E. Wright, John 
E. Cra.ven, H.euben 0. Bitler, and Harry .A. Field, U. S. N. Of their efficiency and zeal in the 
performance of all duty intrusted to them Lieutenant Hawley speaks in high terws. 

For the work on the coast of Maine, including special examinations, the statistics reported are: 

l\files run in sounding . . . . . . . . . . .. . • . . . . . . . . . • . . . . . . . . • . . . . • • • . . . . . . . . . . • . 1, ~5 
Angles measured... . • • . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . • . . . . . . . . . . • . . . . . . . • 11, 531 
Number of sounclings ........••...•••..•.•..... , • • . • . • . . . • • • . • . . . • • • . • • 26, 421 
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Series of tidal observations with automatic tide-gauge continued at Pulpit Cove, North Raven 
Island, Penobscot Bay, Maine.-The record from the automatic tide-gauge which was established iu 
1870 nt Pulpit Cove, North Haven Island, Penobscot Bay, was kept up throughout the year by tlte 
ob8erver, Mr. J. G. Spauluing. During the prevalence of low temperatures iu the winter, the 
water in the float tube is heated l.Jy an apparatus devisecl for the purpose, and no interruption is 
allowed to occur in the record, which is for the past year almost alJsolutely unbroken. It will lJe 

. very desirable to continue the observations at this station until a lmrnr cycle shall have been 
completed. 

Oo-operation with the Commission for the Topographical Survey of the State of JJiassaohusetts.­
Reference is made under this and other headings in this section to the service of Assistant Heury 
L. Whiting as one of the Commissioners of the Topographical Survey of the State of Massachu­
setts, under special assignment, with the approval of the Secretars of the Treasury. 

For the first seven weeks of the fiscal year Mr. Whiting was engaged in completing a resurvey 
of Cotamy Beach, Martha's Vineyard, mention of which is maue unde1' a separate heauing. On 
October I, 1886, he reported for duty at the Coast aml Geodetic Survey Office in pursuance of 
instructions. During the winter he made tbree visits to .Massachusetb; on tbe senice of the State 
Commission, and while there prepareu plans showing the exterior lines in ti<le-water of the State. 
Reference in detail to these plans is made under a separate hcadiug. 

In the execution of his duties at the Office of the Survey, in addition to minor subjects reforred 
to him for examination, Mr. Whiting prepared a project, illustrated by maps and diagrams, for a. 
new series of charts for Long Island Sound; a project for a series of field topographical sheets of 
the coast of Maine and so much of the territory of the British Provinces as would include the 
approaches to our own waters, and also a project with maps and tliagrams for a series of fiehl 
topographical sheets for the resurvey of Nantucket and Vineyard Sounus. 

On April 1, 1887, he left the Office, under instructions to make arrangements for the field 
operations of the triangulation parties of Assistant Bradford and Subassistant Van Onlen, who 
Lad been assigned to the duty of furnishing points for the State survey of :Massachusetts and for 
the determination of the boundary lines of cities and towns in the State under his general super­
vision . 

.Mr. "\Vhiting has included a brief notice of Mr. Bradford's work in his own report, but as a 
more detailed report has been made by Mr. Bradford, an abstract of this is given under a separate 
headiug. The locality of his work was at Wareham, Mass. 

Mr. Van Orden reported for duty April 26, and established his headquarter.;; at Provincetown. 
The field assigned to him was the peninsula. of Cape Cod. The cl1aracter of the country is fairly 
open and accessible. Up to June 30, 1887, the statistics of his work are: 

Number of points of boundary lines determined in geographical position . . . . . . . 26 
Number of other points determined.......................................... 69 
Number of boundary points partly determined ....... _........................ 11 

In addition to the triangulation, Mr. Van Orden ran a line of geodesic leveling through 11art 
of the area of his work, beginning at Wellfleet and running south and west. The length of this 
line up to June 30 was eleven miles. 

During the closing months of the fiscal year, Mr. Whiting supervised the field-work just 
referred to; completed the plans showing the external lines in tide-water aml the l.Jountlary lines 
between cities and towns in the State bordering on the sea, and made preliminary arrangements 
for beginning the topographical resurvey of the shores of Vineyard and Nantucket Sounds. 

In the arrangement under which the State of Massachusetts avails herself of the services of 
officers of the Ooast and Geodetic Survey, it is provided that their subsistence shall lie paid by 
the State. 

Preliminary determination of the boundary lines fa tide-water of cities and towns in .J\1a8sachusetts 
borderi·ng on the sea.-In connection with the work of determining by triangulation the boundary 
lines on land of cities and towns in Massachusetts, in which the Coast and Geodetic Survey bas 
taken part, the State Commission, of which Assistant H. L. Whiting is authorized to serve as a 
member, has deemed it desirable to have made, under his personal direction and supervision, 
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copies of the official plans of the Harbor and Land Commission, which were prepared by him by 
authority of the Commission. These plans show the exterior line in tide-water of the State, and 
the boundary lines in tide-water of cities and towns bordering on the sea, and on arms of the sea 
from the shore-line out to the exterior line, which, as defined by statute, extends one marine league 
from the sea-shore at low-water mark. 

This marine league is taken as equal in length to three nautical miles, or 5,559.6 meters. 
Mr. Whiting has already prepared, with the approval of the Superintendent, plans showing 

the lines referred to in Bristol, Dukes, Nantucket, and parts of Barnstable and Plymouth Counties. 
The main plan is composed of selected sheets of the three coast charts, on the scale of 1-80000, 
extending from Monomoy to Block Island, joined and backed so as to form a continuous slieet, 
showing thereon the territorial limits of the Commonwealth as defined by the statute just referred 
to, and giving the geographical positions of the initial points marking the angles and intersections 
of the town boundary lines in tide-water. This plan, Mr. Whiting observes, is preliminary in its 
character, for while it establishes these points with sufficient accuracy for illustration and practical 
purposes of definition, yet when the work of determining by triangulation the boundary lines of 
cities aml towns of the State on land has been completell, the Commissioners intend to restate the 
1iositions of the points, and to redescribe the lines of exterior and subdivisional jurisdiction, so that 
the geographical position of each point in these lines shall conform to the system of final adjust­
ment of all the other points in Massachusetts based on the Clarke spheroid. 

Two subplans have also been prepared, one on the harbor chart of Wood's Holl, on a scale of 
1-20000, showing on this larger scale the more intricate boundary line between Falmouth and 
Gosnold, and one on a manuscript tracing from original topographical sheets, on a scale of 1-10000, 
of the still more intricate boundary line in the headwaters of Buzzard's Bay, between the towns 
of Wareham and Sandwich. 

Disputed questions of fishing rights and the previously undefined jurisdiction over the valua­
ble oyster beds in these waters gave rise to the State legislation which determined the bouudaries 
and defined the jurisdiction in tide-water of each town, respectively. To the main plan, and to 
each subplan, have been attached printed copies of the reports of the Harbor and Land,Oommis­
sioners of "Massachusetts, under whose authority this work was done, giving all neededjnformation 
in regard to these town boundaries. The value of such plans, based on accurate surveys and 
delineated on trustworthy charts, is manifest. Already in Massachusetts these determined bound­
aries have led to the settlement of questions of conflicting jurisdiction relating to fishing interests. 
They also define judicial jurisdiction in cases of crime committed on the water. 

At tl1e request of the Harbor and Land Commissioners of Massachusetts, Mr. Whiting has 
transmitted to this Office a plan of part of Boston Harbor, specially prepared by that Eoar«l for 
the use of the Survey, showing improvements made in its channels by the United States and by 
the State. This plan accompanies the report of the Commissioners for 1883, and has been cer­
rected by them to show the condition of the channels on January 1, 1887. 

Triangulation in aid of the topographical surrey of the State of Massacltusetts.-For the deter­
mination of points for the use of the topographical survey of the State of Massachusetts, ..Assistant 
Gershom Bradford was directed towards the end of October, 188G, to report to ..Assistant H. I,. 
·whiting, one of the Commissioners of that survey, by special assignment of the Superintendent 
at the request of the Governor of the State. 

After consultation with Mr. Whiting, Mr. Bradford proceeded to Plymouth, Mass., and having 
recovered the old stations, Monk's Hill and Manomet, started his triangulation with this line as a 
liase, and continued it over the townships of Plymouth, Carver, Plympton, and Kingston, an area 
of about one hundred and fifty square miles, until December 4, when a heavy snow storm set in, 
which made the further pr-0secution of the work inadvisable. 

The statistics reported ar~: 
Number of stations occupied ..•.••........••.•••••••• _. • • • .. • • • • . • . • • . . . . • . 10 
Number of horizontal directions observed •.. _ ...•....••.•••............ _.... 61 
N um her of geographical positions determined. - _ . • • . • . . • • • • • . • • • • • . • • . • • • • • • . 11 
Area in square miles covered by the triangulation • • . . . • • • • • . • • • • • • . • • • • • • • • • 151 
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After returning from the field, l\fr. Bradford was engaged in completing the records and com· 
putations of his work. Two copies were required, one for the State of Massachusetts, which was 
transmitted to Mr. Whiting, and one for the archives of the Survey. In January Mr. Bradford 
was directed to report to the Assistant in charge of the Office, and was assigned to the division of 
physical hydrography under the direction of Assistant Henry .Mitchell. Upon being detached frolll 
the Office at the end of March he proceeded under instructions to Boston, where he reported to 
Assistant H. L. Whiting for triangulation work in aid of the survey of the State of Massaclmsetts. 

Reference was made in the last annual report to that branch of the work in Massachusetts 
which involved the determination by triangulation of the boundary lines of cities and towns in th1• 
Commonwealth, and to its progress under Mr. Whiting's general direction. At his instance Mr. 
Brailford took up this work in the town of Wareham, at the head of Buzzard's Bay, April 21, 1887, 
all(l was still engage1l in it at the close of the fiscal year. The location of the boundary marks 
definillg the angles in the several town lines presented obstacles only to be overcome by special 
devices. Not unfrequently the marks were found in remote and almost inaccessible places, some­
times in low land and in the dense forest. The country about Wareham offers few commanding 
heigh ts for observation, and fewer still that are free from obstructing woods. High tripod and 
scaffold Rignals were impracticable on account of the great expense attending their erection; heuce 
church steeples and other artificial elevations were used as much as possible, and flags placed in 
trees near the boundary stones, carefully·checked compass bearings and distances being taken from 
the flag-poles or fiteeples to the stones. 

By June 30, 1887, the northwestern corner of Wareham had been partially triangulated; also 
the western side of \Y a.rebam and the western side of Marion township. 

Mr. Bradford reports the following statistics: 
Stations recovered . - ....•••.••....... - _ - - . • • . . . . . . . . . . . . . . . • . . . . . . . . . . • . • • 7 
Stations occupied for horizontal direction observations . . . . . . . • • . . . . . . . . . . . . • . 25 
Stations occupied, for (}bservation of elevations ........•.•..•••.......... _ . . . 11 
Horiz(}ntal directions observed •.•....... _ ....... _ ....... _. _. __ ........ _.... 142 
V.ertical aqgles observed - . - ...... _ ..... _ . _ . _ ...... _ . . . . . . . . . . . . . . . . . . . . . . . . 68 
Boundary stones located ....................•........ - .. _ .. _ .......... _. . . . 11 

Resurvey of tlie slwre-line of Cape Cod peninsula, between Nausett and Mono11wy.-Adtlitioual 
resnrveys being required to obtain data for the study of the changes of shore-line on the :Massa­
chusetts coast between Nausett and Monomoy, Assistant John B. Weir was instructed, towartls 
the close of August, 1886, to proceed to Chatham, Mass., and make a topographical resurvey from 
Nausett to connect with the resurvey made in June preceding by Assistants Boyd and Van Orden 
in the vicinity of Mouomoy. The work: being intended to be done in connection with studies in 
pltysical hydrography under the direction of Assistant Henry Mitchell, Mr. Weir was directed to 
confer with Mr. Mitchell in regard to details of execution, and after these officers had gone together 
over a large IJart of the ground the survey was begun early in September. 

The plan adopted for the work required a determination of shore-line, both high and low water, 
from Nausett to a point about a mile and a half north of Monomo.r Point Ligl1t, and a representa.­
tion of the bluff.line wherever clear definition could be obtained. In addition to this, lines of 
levels along the base and crest-line of the bluffs, and offsets a short distance back from the cre~t 
over territory likely to cave in, were required. Two title-gauges were desired for refereuce, oue 
witbin Harding's Beach and one ou the outside of the beach in front of Chatham. These gauges 
were to be observed. so as to compare high and low water at their respective localities. 

The topographical work was assigned to Mr. G. F. Bird, Aid, who reported for duty Septemoor 
2, and carried 011t in detail Assistant Mitchell's suggestions. The points needed for the topog· 
raphy were determined by Mr. Weir, who obtained also the tide.gauge comparisons, and ra.n lines 
of levels along the crest-line and base of the bluffs, establishing temporary bench.marks from fifty 
to two hundred meters apart. The positions of these temporary marks were determined by the 
plane-table and plotted on the topographical sheet. Angles of elevation were taken every ten or 
twenty meters, or as oftea as was necessary to delineate the profile of the bluffs. Otrsets were 
rlln back from the crest of the blll1l's to furnish data to compute the areas which might, in future, 
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be washed away, and lines of levels were run at a number of points down the face of the bluffs to 
determine the angles of natural slope. 

Five permanent bench-marks were established and connected with the levels, the plane of 
reference for which was mea.n low water of the gauge outside of the main beach in front of Chat­
ham. This plane of reference was secured by a permanent bench-mark on Chatham North Light. 

Field operations were closed November 11, after which Mr. Weir was instructed to proceed to 
Washington, and subsequently to organize a party for geodesic leveling in Alabama and Missis­
sippi. Mention of this duty will be further made under the heading of Section VIII. 

Following are the statistics reported of work on the coast of Massachusetts: 
Number of stations occupied in triangulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Number of miles of shore-line surveyed..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144 

Mr. Weir commends highly the energy and skill of his aid, Mr. Bird. 
Physical hydro.qraphy.-Movements of the su,nds at the entrance to Vineyard Sound.-In a-dditi-0n 

to other researches in physica} hydrography, the study of the changes in Monomoy and its shoals 
was continued during the year by Assistant Henry Mitchell. 

In Appendix No. 8 to the last annual report, Mr. l\Iitcbell gave the physical history of those 
changes; in Appendix No. 6 to this volume he submits a continuation of that paper, in which he 
discusses the movement of the sands at the entrance to Vineyard Sound, and presents tables show­
ing the resultant effect of tidal currents in that locality, 

Mr. Mitchell prefers the title "Entrance to Vineyard Sound," because, as he states, the title 
"Nantucket Sound" (first given by Lieut. Charles Henry Davis) has never been adopted by the 
commercial world, and because the theme of his discussion involves the entire water space shel­
tered by the islands of Nantucket and Martha's Vineyard, and he adopts, therefore, the name in 
use that is the most comprehensive. 

In a paper which forms part of his annual report, Mr:Mitcbell offers some notes on physical 
surveys in progress, and maintains that the seaward approaches to great cities, and the sounds 
through which the fleets of commerce must pass, can never cease to be fields of survey; they must 
be watched as carefully as the great railways or rivers of interior communication. 

Recommendations made by him in this paper for a survey of the seaward face of that portion 
of the Cape Cod peninsula from which shoal-building material appears to be derived, and for a 
hytlrographic survey off Chatl1am and to the southward, have been carried into effect. 

Other recommendations relating to the physical survey of New York Bay and Harbor will be 
referred to, with a notice of the J)rogress of that survey, under tbe heading of Section II. 

Special hydrography on the coast of Massachusetts from Powder Hole, Monomoy, to a point north­
ward of Chatham Rfoer.-ln connection with the study of the movements of the sands at the eastern 
entrance to Vineyard Sound, to which much time has been given by Assistant Henry Mitchell, and 
in accordance with suggestions made by him, instructions were given at the close of August, 1886, 
to I1ieut. J.E. Pillsbury, U.S. N., Assistant Coast and Geotletic Survey, commanding the steamer 
Blake, to make special examinations on the Massachuset.ts coast from a point off Chatham towards 
l\fouomoy. 

This survey was begun Sept.ember 22. Lines of sounding normal to the shore were run at 
distances varying from two hundred and sixty to six hundred feet, with cross-lines at distances 
apart of from four hundred to six hundred feet. These normals were mostly run on ranges placed 
by the party. While the boats were engaged in sounding, Lieutenant Pillsbury anchored the vessel 
at a number of stations and observed currents with the Pillsbury current-meter. He desired t,o 

ascertain whether there were any subcurrents setting contrary to the surface currents which wonl1l 
account for the difference in time exiRting between high water and the tlood current, or low water 
and the ebb, which is about three hours. These observations were taken between Handkerchief 
and Shovelful Shoals, and in the deep water of Butler's Hole, but the subcurrents were always 
found to be setting nearly true with those at the surface and with about the same velooity. 

The shoal on the Shovelful was observed to make great changes during the progress of tLe 
work, extending or reducing its length, changing its direction, and alt.erillg its profile continually . 
.At this point the sea seems to meet fu:5m opposite directions. Sometimes the top of the shoal would 
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he flat and at other times curved. At :first it was nearly a regular curve in contour, and then the 
eastern end became bifurcated. 

Monomoy Point was observed to make great changes in a westerly gale. The sand was 
washed np, apparently building the Point towards the southward and eastward to an elevation of 
four or five feet at high-water mark and about two feet at low water. 

Assistant Mitchell, in a note to this, observes that sometimes the elevation changes eleven 
feet, but that there is no permanent change due to storms in the long run. 

Lieutenant Pillsbury presents the following statistics of the survey, which was compieted 
November8: 

Miles run in sounding . . . . . • • . • . • • • • • • • • • • • • • • . . • . . . . . . . . • . • • • • . . . . . . . . . . 258 
Angles measured. . . . . . . . . . . . • . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . • . . . . . . . . 3, 370 
Number of soundings . . . . . . . . . . . .. . . . .................................. 20, 820 

Ilydrograpkic examinations for the Ooa8t Pilot on the coasts of .llfassachusctts, Rhode Island, and 
New York.-In pursuance of instructions bearing date of December 4, 1886, Ensign W. J. Maxwell, 
U. S. N., attached to the Coast and Geodetic Survey, visited a number of localities upon the New 
England coast and in New York to make examinations for the use of the Coast Pilot with regard 
to impro•ements in harbors, quarantine regulations, bridges, uncharted dangers, buoys, new shore· 
lines, and weather signals. 

The terminal points of the Uape Cod Ship Canal, now in course of construction, were visited 
and notes made of such information as would be useful. At Boston and New Bedford M1'. l\iax. 
well tested sailing lin~s and ranges for mitering and leaving these ports. This he was accorded 
facilities for doing by the courtesy of the Harbor-master of Boston and the Collector of the Port at 
New Bedford. ·while at Boston he visited the office of the State Harbor Commissioners, and there 
obtained the results of the latest harbor improvements in that port. These ha\7 e since been trans­
ferred to the charts of the Survey. 

Other ports at which examinations were made were Monument, Sandwich, and Fall River, 
Mass. ; Wickford, Newport, Providence, Warren, and Bristol, R. I.; and New York, N. Y. 

Routes by water were selected, whenever possible, in order to obtain such information as could 
be given by captains of steamers, and to make notes on the courses followed. 

Mr. Maxwell completed his examinations and returned to Washington December 28. 
Completion of a topographical survey of a new opening in Ootamy Beach, forming an inlet into 

Edgartown Harbor, Martlia's Vineyard.-The duty of determining the exact location, extent, a111l 
character of the opening made in Cotamy Beach by the storm of January 9, 1886, having been 
assigned to Assistant Henry L. Whiting, as stated in the last annual report, he took up the work 
with as little delay as practicable, and in September, 1886, submitte,d a full report of its results, 
with special reference to the changes which had occurred at different periods since the first surreys 
were made forty years ago. 

This paper was accompanied by a map showing changes in Cotamy Beach from surveys made 
by Mr. Whiting in 1846, 1856, 1871, and 1886, and was published as Appendix No. 9 to the last 
annual report. The opening of 1846 was similar in position and extent to that shown by Des 
Barres in 1776. The easterly point of the present opening is farther within the Bay, north ward, 
than at any previous ti.me, and, contrary to the usual action of the inlets and openings of previous 
years, the resultants of its moving sands have had a westwanl movement. The movement in 
tllis direction Mr. Whiting thinks will probably prove to be bnt a temporary one, and eventually 
the opening will work eastward as all former ones have done, though certain conditions of the 
beach may retard it. Soon after the opening was made, its width by estimation was three hundred 
feet; on July 1, by actual survey, it was twelve hundred feet. 

Upon application made by the Board of Harbor and Land Commissioners of the St.ate of 
Massachusetts, a copy of Mr. Whiting's report was furnished for the U!'le of the board. 

Hydrographic examinations in Edgar'town Harbor and approach.es.-In a<.,~ordance with instruc· 
tions issued in October, 1886, Lieut. John M. Hawley, U. S. N .• A.ssistant Coast Survey, corn man ding 
the steamer Bache, on his way from duty on the coast of Maine, made an examination of the channel 
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into Edgartown Harbor and of the new inlet into Ootamy Bay, taking also current obser1ntions in 
mid clmnnel between Chappaquiddick Point and Edgartown. 

Arrh'ing at Edgartown November 5, Lieutenant Hawley put up a tide-gauge on the wharf 
near where the old gauge had stood, and reduced bis soun<liugs to the plane of reference fnrnisht>11 
hs the Office from former ouservations. Several channel lines of sonudings were run through the 
iulet at Cotamy Hay, and the line of breakers located on each side of the channel. Fishermen 
familiar with the locality stated that the channel through the inlet changed in direction an<l dPpth 
with every strong gale, and gave it as their opinion that the inlet was likely to close up at any 
time. 

LineR of soundings about fifty meters apart were run across the channel into Edgartown from 
the outside red buoy to a point nearly a mile south of tlie town, a suflicieIJt number being takeu to 
denilop an;y changes that might have taken place in the channel. 

Coutinuous observations of the tidal current were taken for twenty-eight consecutive hours, and 
would have been kept up longer but for a heavy gale. 

Ensigns E. E. Wright, John E. Craven, R. 0. Bitler, and H. A. Field, U. S. N., aided in the 
work. The statistics arc: 

Miles run in sounding • . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • . . . • . • . . . . • . . . . • . • • . 10 
Angles measured ...........•••.. _ . • . . • . . . . . . . . . . • • . . . . . . . • • . . . . . . . . . . . . . . 238 
Number of soundings .............••.•........... : ..••..•.•............... 1, 722 

This duty performed, Lieutenant Hawley proceeded in the Bache to New York, wl1ere be 
arrived November 10. Soon after he was assigned to service in the office of the Hydrograpltic 
Inspector. 

Completion of the topographical resurvey of Block Island, Rhode Island.-Refe.rence was made 
in the Jast annual report to the progress of the topographical resurvey of Block Island, this resur­
vey being required as a part of the general resurvP.y of Long Island Sound, with the islandR 
included in it and adja-0ent to it. Assistant W. H. Dennis, to whom bad been assigucu the 
charge of this work, ha<l finished upwards of half of it by the beginning of the fiscal year, and 
completed it on the 9th of August, 1886 • 

.Mr. Dennis has incorporated in bis report some statements of much interest respecting tbe 
topogra1)hical and geological fe.atnres of the iRland, extracts from which are as follows: 

"The work on Block Island W<lS of such a character as to require a very minute Rlu\·e~' to 
represent properly its peculiar features; the 1mrface is very irregular, or billowy, the highest point 
being some two lrnndre<l awl twelre feet ahoYc tide-water. 

"It is very nearly divided b_y Great Salt Pond, the pond being separated on the east and west 
sides from the ocean by narrow strips of sand. Tbe northern part of the island, known as t11e 
Neck, is on the western side mostly sand and sand dunes, while the eastern is highly culti\"ated 
land; its highest point is about one hundred and forty feet; the bluffs along this part of the Ncek, 
known ru;; Clay Head, are from twenty to one hundred and fifteen feet above tide. 

"The southern part of the island is nearly all under cultivation. Un the eastern side, \Vhich 
is the most thickly settle1l, are the artificial harbor and breakwater built by the Government, :uul 
most of the large summer hotels. The eastern and southern shores of the island are steep bluff:'!, 
in places one hundred and seventy feet high. At the feet of these is a narrow sand a11<l cohble 
beach, with large bowhlers scattered profusely along, which serve as a breakwater, preventing the 
wash of the blnffis li:y the sea. 

"Dotted over the whole island are innumerable ponds of all sizes and shapes, the water,i of 
which are from a few feet to upwards of one hundred feet above tide. There is no evidence of 
these ponds being supplied by springs; they are simply catch-basins, which, from the nature of 
the soil, hold the water. 

"The surface soil is of granitic origin; no rooks are found in place, but numerous bo,,l<lers of 
granit~ are scattered over the island. The substratum on which the whole rests is a cfppcsit of 
Tertiary blue clay, destitute of any remains of marine shells, and containing layers of white sand. 
a.nu imbedded masses of gravelly bog-iron ore." 
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After finishing the resurvey of Block Island, Mr. Dennis took up, under instructions, the fill. 
ing in of a gap in topography on the coast of Rhode Island, from Watch Hill, about fiye miles t-0 
the eastward, and extending inland between three aml a half and four and a quarter miles, to a 
little beyond the line of the Providence and Stonington Railroad. 

Upon the completion of this surrny, OctolJer 31, field operations were closed for the season, 
and Mr. Dennis was ordered to duty at the Offiee. During tlie winter he '1as occupied for the 
greater part of the time in inking his topogrnphical sheet of Block Island in such a manner that 
it could be reproduced by IJhotolithograph,r. 

Between December 13 and January 2 he was placed in charge of the Instrument Division 
during the temporary absence of its chief. 

Having finished the inking of the Block Island sheet the last of l\Iarch, Mr. Dennis soon after 
received instructions to complete some unfinished portions of topography on or near the north 
coast of Long Island Sound. Mention of this sen·ice will be made under the heading of Section 
II, where also will be given the statistics of field-work executed by him during the fiscal year. 

SECTION II. 

CONNECTICUT, NEW YORK, NEW JERSEY, PENNSYLVANIA, AND DELAWARE, INCLUDING COAST, 
BAYS, AND RIVERS. (SKElCHES Nos. 1, 3, 4, 16, and 17.) 

'Triangulation at the eastern end of Long Island Sound.-In continuation of the resurvey of I~ong 
Island Sound, certain additional triangulation was found t-0 be needed between S,tybrooJ,, Coun., 
and Watch Hill, H. I. For the execution of this work instructions were issuPd towardi,; the end of 
August, 1886, to Subassistant 0. H. Van Orden, who t-Ook the field on the 24th of that mouth, and 
at once began a general reconnaissance of the coast for the recovery of old points and the lJnildiug 
of signals. The points determined are included in a stretch of coast on the Connecticut shore of 
the Hound from the Connecticut River eastwardly, and extend a short distance into Rhode Island. 

Observations were begun September 11, and, the weather being unusually favoral.Jle, were 
finished October 5. 

Mr. Van Orden reports the following statistics: 

Number of signals built.. • . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • 10 
Number of stations occupied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Number of horizontal directions measured. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 2, 186 
Number of micrometer readings .............................•.....•....... 8, 744 
Number of geographical positions determined .•.•• ·......................... l:l 

Upon the completion of this survey Mr. Van Orden was directed t-0 report to the Assistant in 
charge of the Office. ,. 

Towards the end of March, 18871 be received instructions to proceed to Boston, Mass., and 
report to Assistant Whiting for duty in aid of the t-Opographical survey of the State of l\Iassacbu­
setts. Mention of this service will be found und€r the heading of Section I. 

Topographical resurvey of the north shore of Long Island Sound between Stonington and Pequon­
rwck, Oonn.-In accordance with instructions dated July 28, 1886, Subassistant W. C. Hodgkins 
organized his party early in the following month to continue the topographical resurvey of the 
north l'.lhore of Long Island Sound. The work of the season, which began August 9, consisted in 
a survey of the country lying back from the shore between Stouington and Pequonnock, Conn., to 
include the principal country roads along and near the shore, and as far in the interior as the line 

· of the New Haven, New London and Stonington Railroad. 
The area surveyed, Mr. Hodgkins observes, is q.uite well s!'ttled, and includes the consideral.Jle 

villages of Mystic River and Mystic Bridge. The village of Noank and the borough of Stonington 
had been previously surveyed in connection with the survey of the shore-line in 1882 and 1883. 
The surface rises nowhere to a great height, but is rugged and l.Jroken, and quite well wooded a 
little back from the coast. . 

At the close of the season the new Light-house on· La.timer's l\,eef was determined by tri· 
angulation. 
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Following are the statistics of the season, which closed towards the end of November: 

Miles of shore-line surveyed.... . . . . . . . . . . . . . . . . . . . . . . • . • . . . . • . . . . . . . . . . . . . . . . 5 
Miles of creeks and ponds . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . • . . . • • • . . . . • . . . . . . . . . . 12 
Miles of roads and railroads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 7 
Area surveyed, in square miles ............................................••. 14 
Number of horizontal angles measured .......................................• 12 

After a term of duty at the Office, Mr. Hodgkins was instructed in January, 1887, to join the 
party of Assistant F. ~V. Perkins for service on the coast of Louisiana. 

His work in that locality will be referred to under the heading of Section VIII. 
Hydrographic examinations and obser·vations of currents in Long Island Sound.-Heut. 0. P. 

Perkins, U.S. N., Assistant Coast and Geodetic Survey, commanding the schooner Eagre, reports 
that the work of his party executed prior to June 30, 1887, under instructions dated in l\Iarch 
of that year, consisted of hydrographic re-examinations off Lawrence Point, in Oyster Bay, oft' 
Eaton's N eek, and off Larchmont and Mamaroneck, Long Island Sound, and also of the occupation 
of seven stations for a full series of observations of currents at each station. 

His party arrived at the working.ground April 11 and completed the work .Jnne 17. 
The statistics reported are : 

Miles of soundings run . . . . • • . . . • • . • • . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . 59 
Number of soundings . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G, 520 

Special hydrography executed by Lieutenant Perkins in New York Harbor and approaches 
is referred to under another heading in this section. 

Hydrograpltic resurvey of Long Island Sound from, Faulkner's Island to Execution Rocks.-Tbe 
lines of soundings referred to in the last annual report, as needed to fill up parts of the surveys 
made in Loug Island Sound in 1884 between Hammonasset Point and New Haven, which had been 
unavoidably left incomplete, were finished before the middle of Jul~·, 1886, by Lieut. F. H. Urosby, 
U. S. N., Assistant Coast Survey, commanding the steamer Gedney. 

Lieutenant Crosby then took up, under instructions dated in Jnne, 1886, the regular work of 
the season, which was laid out on four projections as follows: The first from Faulkner's Island to 
Stratford Shoal, scale 1-400-00, for steamer work in the Sound, and for boat work along the north 
shore of Long Island from Roanoke Point to Mount J\Iisery; the second, a projection, scale 1-40000, 
for steamer work to connect with the work of Lieutenant Paine in-1885, with that by J,ieutenant 
Crosby 011 the north, and with that by the party in the steamer Arago on the south side of the 
Sound; and the third a projection, scale 1-20000, from Eaton's Neck to Execution Rocks for sim. 
ilar work, connecting with that done by the parties in the Palinurus and Arago, and including 
boat work along the Long Island shore from Oak N eek to a little west of Matinicock Point. 

There was also one projection, scale 1-10-000, covering Port Jefferson and Stony Brook Harbors 
and the adjacent coast. 

To obtain a plane of reference for the soundings on the two sheets first named, Lieutenant 
Crosby erected a box gauge at Stratford Shoal Light, and kept up tidal observations there for 
about four months. Simultaneously with it, at different times, tides were observed on gauges at 
Southwest Ledge, entrance to New Haven Harbor, Money Island, Faulkner's Island, Port Jefferson 
(entrance and head of harbor), Stony Brook Harbor, and Stamford Light. Other gauges were 
established at Setauket Harbor, Wilson's Point in Sheffield Island Harbor, Constable I'oint, and 
Execution Rocks. 

Lieutenant Crosby observes that there is a gradual increase of rise and fall in the tide from 
east to west in the Sound until its narrow point is reached at Eaton's Neck, beyond which point 
there is little change. -

Just before the cJose of the season three current stations were occupied, one west of Execu­
tion Rocks, one off Matinicock Point, and one off Eaton's Neck. At the first-named station a full 
series of current observations was taken for twenty-six hours under favorable circumstaoces; at 
the second sta.~ion for but twenty hours, during thirteen of which the conditions were favorable; 
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at the third statio! a twenty-six hour series was obtained, but under conditions which were not 
wholly favorable. A.11 of the observations on these three stations have been sent to the Office. 

Sailing directions prepared by Lieutenant Crosby for those parts of the Sound included within 
the limits of his survey have been referred to Lieutenant Peters in charge of the Coast Pilot work. 

In the course of the work a rocky shoal of consi<lerable extent was <leveloped, ha\•ing a least 
depth of fourteen feet over it, and lying al>out three·quarters of a mile to the northeastward of 
Stratford Shoal Light-house. Several other shoal patches and rocky Leads were found off that 
Light-house, at distances varying from one· half to three-quarters of a mile, and having from six­
teen to twenty-one feet of wat;er over them.· To warn navigators of these dangen~, a Notice to 
"Mariners (No. 80) bearing date of October 23, 18861 was issued. Vessels passing t-0 the northward 
of Stratford Shoal were advised to give the light house a l>ertll of at least a mile. 

Ensigns A.. W. Dodd, J. S. Watters, G. W. Street, U. E. Sweeting and C. l'I. Fahs, U.S. N., 
were attached to the Gedney during the season. 

Lieutenant Crosby reports the following statistics of his work, which was brought to a close 
about the middle of November: 

Miles run in sounding .................................... -...... - ... - - . . 1, 655 
Angles measured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 456 
Number of soundings .......................................... - -....... 58, 223 

During the winter and until about April 1 the steamer was undergoing repairs at Baltimore 
and at the navy-yard, New York. Early in April Lieutenant Crosby reorganized his party, under 
instructions, alloard the Gedney, and proceeded to Long Island Sound to make certain examina· 
tions and run additional Jines of soundings in Five Mile River; near Stamford, Conn.; off Stratford 
Point, and off Guilford, Conn. 

This done, he left the Sound, and under instructions bearing date of ~fay 12, made an exami­
nation in the Swash Channel, off Dry Roruer Beacon, New York Lower Bay, to locate the spot where 
the steamer Fulda grounded. 

Upon the completion of this duty, Lieutenant Crosby left New York May 30, and proceeded 
to the coast of Maine, to take up the regular work of the season. Reference to bis service on that 
coast is made under the heading of Section I. 

For the bydrograpby executed at tbe outset of the season, the following are the statistics 
reported: 

Miles run in sounding .......................•... , . . . . . . . . . . . . . • • . . . • . . . • • 121 
Angles measured ................................•......•....... , . . . . . . . . 1, 784 
Number of soundings ........................•............................ !l, 623 

· Ensigns A. W. Dodd and N. J. L. T. Halpine, U. S. N., were attached to the party on the 
Gedney. 

Topographical resurveys on or near the north shore of Long Island Sound, to complete resur1'e!Js 
previously made.-In order to fill certain gaps in topographical resurveys on or near the north 
shore of Long Island Sound, Assistant W. H. Dennis organized his party under instructions on tlie 
1st of May, 1887, taking up the topography near Stonington where he had left off the preceding 
season, and working westwa.rdly until on May 19 he had made a junction with the to1)ography exe­
cuted by Subassistant Hodgkins. He then moved to New London and extended the topography 
back from the narrow margin along the shore already surveyed so as to include the line of the New 
Haven, New London and Stonington Railroad on hoth the Niantic and New London sheets. Fin­
ishing this on June 16, the party was transferred to Saybrook, Conn., where a similar piece of 
work was done, covering a small area, and again moved June 22 to Clinton, Conn., where on the 
30th m\S finished all that was required on the Guilford sheet. 

For the fiscal year ending June 30, 1887, Mr. Dennis reports the following statistics: 

Miles of shore-line surveyed............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 
Miles of creeks and ponds. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 4 7 
Miles of roads .......•......••...... , .......................•....•........... 179 
Area surveyed, in square miles.............................................. 32 
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Detailed topographical res1m1ey of the north shore of Long Island Sound, frolff, East B,.idgeport, 
Conn., to the eastward.-A shore-line reimrvey of the north coast of Long Island Sound from East 
Bridgeport to vVoodmont, Conn., was completed in 1884-'85 by the party in charge of Subassistant 
W. C. Hodgkins. In order to fill in the details of the belt of topography extending back from the 
shore to the line of the New York, New Haven and Hartford Railroad, Assistant W. I. Vinal was 
instructed to organize a party early in August, 1886. This resurvey was carried on till November 
20, when field operations were closed. 

After inking his topographical sheet, Mr. Vinal reported for duty at the Office in Washington, 
where he was occupied until the end of March. In April lie was engaged in service at Baltimore, 
Md., which is reported under the beading of Section III, and on May 1, 1887, he resumed his 
topographical work in Connecticut from the limits of the previous season and brought it to com­
pletion by the end of the fiscal year. 

"\Vith regard to the geological features of the country covered by the survey between East 
Bri<lgeport and West Haven, Conn., Mr. Vinal observes that they are neither bold nor striking. 
Tile rocks are mostly of secondary formation and sedimentary, with many drift bowlders. Lime­
:stone abounds, and slate rock suitable for flagging and foundations occurs extensively. In the 
casteru part of Milford township is a quarry, now neg~ected, of marble, which is susceptible of high 
polish. The Naugatuck Railroad, which runs along the east side of the Housatonic River, passes 
tllrou~h an extensive cutting of micaceous gneiss rock immediately on leaving the brirlge. 

The streams shown on this survey are all shallow. Light-draught steamers and canal-boats 
pass the bridges on the Hont:atonic River, but nothing larger than a sail-boat c>tn reacl.1 Milford 011 

tue Wepowagc River. At the latter place the Government has constructed a short breakwater out 
from Indian Point towards Charles Island. It does not appear, as 1\lr. Vinal remarks, to have beue­
!iteil the channel, but affords a convenient and safe anchorage below the town for small vessels. 
l\fr. Vinal's report refers to a number of facts of historical interest relating to the towns and vil­
Jagcs included in his survey, mentioning among others the Indian name of Milford, which was Wepo­
wage, a name yet retained by the little river which runs through the center of the town. It may 
be l)bserved llere that the name is sometimes spelled Wepawang. 

For the fiscal year the statistics of work on the Long Island coast are as follows: 

.Miles of shore.Hue surveyed .. - ...•.............• - . . • . • . • • • • • • • • • • • • • • • • • • . • 3 
Miles of creeks surveyed . . . . • • . • • • . • • • . • • . . . . . . . • . • • • • • • • . • • • • • • . . . • . • . . • . . 37 
Miles of ponds surveyed .•••.••••........••....•..•...•.••••..•.••.. - . . . . . . . 7 
Miles of ditches surveyed.......... . . . . • . . . . . . • . . • . • • . . • • . . . . . • • • . . . • • . . • • . . 3 
Miles of railroad surveyed .....•••........•......•....••.•..•.••...••.. _ . • . • 10 
Miles of roads and streets ..•...•..... - .......•.••...•••••.• , .••..•..• _ • • • . . 105 
Area (approximate) surveyed, in square miles ....••..••••.• _ ....•••.••... _... 17 

Topographical resurvey of the sh1Jre-line of New York Bay, Newark Bay, Kill van Kull, and Arthur 
Kill.-Topographical resurvey from Woodnwnt to the eastward.-Mr. E. L. Taney, Aid, bas made a 
rnry brief report of the operations of his party, organized under instructions dated in August, 1886, 
for a topographical resurvey of part of the shore-line of New York Bay, and of the shore-lines of 
Newark Bay, Kill van Kull, and Arthur Kill. 

This resurvey was begun August 16 and finished November 15, when field-work cJosed. 
From that date till March 31, 1887, Mr. Taney was employed on office-work, first in inking his 

topographical sheets and then on duty in the Coast Pilot Division. Upon being relieved from the 
Office, he was ordered to service in the harbor of Baltimore, mention of which is made under the 
heacling of Section III. 

On May 1 he proceeded under instructions to West Haven, Conn., and took up a topographical 
resurvey from W oodmout to the eastward. He reports the following statistics: 

Approximate number of miles of shore-line surveyed . • . . . . . . • • . . . . • • • • • • . . . . . 66 
Approximate number of miles of creeks . , . _................................. 13 
Approximate number of miles of railroads and other roads .•. _.. . . • • . . • . . . . • . • 19 
Approximate area surveyed, in square miles ........................... , • • • • • • 6 
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Hydrographic examinations for the Atlantic Coast PUot in Long Island Sound and on the coast to 
the eastward.-For the pnrpmie of ·obtaining fresh data and material to be used iu the compilation 
of the Atlantic Coast Pilot and its subdivisions, Lieut,, G<iorge H. Peters, U. S. N., Assistant Coast 
and Geodetic Sur\·~-, under instructions is.sued April 12, 1887, took commimd of the steamer Daisy, 
and after having refitted her at the navy-yard, New York, began hydrographic examinations in 
the East River. 

On May 11 an examination was made of Southeast Point Deep Reef, off the southern end of 
City Island, at the western entrance to Long Island Sound, and the result reported to the Office. 

Between June 6 and 9. Lieutenant Peters was at New Haven, Conn., on special service under 
the direction of the Hydrugraphic Imspector, and upon its completion he resumed the regular 
work of his party, making examinations in Fisher's Island Sound, Gardiner's Bay, Shelter Island 
Sound, and in the haruors adjacent. 

On June 16 be proceeded to Narragansett Bay, and was occupied in that bay and its harbors 
till J-une 26. Much delay was caused during this period by fog and uufa"\'orable weather. On 
June 28, in accordance with instructions, the Dais.I/ was turned o>er to Lieut. C. P. Perkins, U.S. N., 
Assistant Coast and Geodetic Survey, commancliug the schooner Eagrc, an1l tlie Coast Pilot party 
proceeded to New York aud joined the stea,rner Endeavor June 29, nuder orders to proceed to the 
eastern coast. 

Lieutenant Peters reports the resnlts accomplished at the close of the fiscal year as gratifying, 
and takes occasion to attribute this in great measure to the skill and energy of the officers associ­
ated with him in the work: Ensign E. H. Tillman, U. S. N., who served till June 13, and Ensign 
\V. J_ Maxwdl aft.er that date. Also Mr. John Ross, who served throughout the season. 

Care was taken to cullect from local authorities, harbor-masters, pilots, and others, all informa­
tion that would be of practical mm to mariners. 

Resurvey of the shore-lines of Hempstead Harbor, Long Island, and of the south shores of Long Island 
Sound from Setauket Harbor to Eaton'1>1 Neck.-Umlcr instructions beariug date earl.r in July, 1886, 
Assistant C. T. Iardella took the field in coutinuation of the topographical resmTey of the south 
shores of Long Island Sound. Beginning witll a resurvey of the shore-line of Hempstead Harbor, 
Long Island, he finished that work August 11, and tltcu took up the resurvey of the north coast 
of Long Island from Setanket Harbor to Stony Brook Harbor, and thence to Eaton's Neck. Upon 
the east, this survey (scale 1-10000) connects with the work of Assistant Vinal in 1885, and upon 
the west with that of Assistant Hodgkins in the same year. 

Field operations were closed October 22. Mr. J. H. Gray served acceptably as Aid i11. the 
party. The statistics reported are: 

Miles of tlhore-line surveyed_ ..• - .. ___ ... - - - - - . - . - • - . - . - - - ..•.... - - ... - - . - .. - - 92 
Miles of low-water line surveyed. ___ ...... _ .... ___ ._ .. ___ - _ .. _. ___ . _ ... __ . _. - - 83 
Miles of roads sur\·eyed ..•. _ ... _ - ____ .. ______ . ___ .. ________ . __ .. - - . __ - - - . - _ - - 22 
Miles of marsh-line surveyed .. ______ :._ .. _ ... ___ .... - - . - ___ . _ .. __ .. - _ - . - . - - - . 33 
Miles of creeks and wharf lines ....... __ . _ ........ _. _ .. ____ .. _ .......... _ .... - 12 
Area surveyed, in square miles _____ .... _ . __ ...... ___ . __ . _ . _ .......... - . __ . _ - - 15 

During the rest of the a11tumn and part of the winter Mr. Iardella was engaged in Office-work, 
and in January, 18S7, received orders for duty, reference to which will be made under the heading 
of Section VIII. 

Completion of the shore-line and interim· topographical res·uri•ey of tlie north coast of Lon9 Island 
Sound.from the Norwalk Rii•er to Rye Ncck.-In continuation of his work of the previous season on 
the north shore of Long Island Sound, Assistant Charles Hosmer was occupied under instructions 
between June 1 arnl November 8, 1886, in filling in the details of topography from the shore of 
the Sound and viciuity, back to the line of the New York and New Haven Railroad uetween the 
Norwalk River and Rye Neck. This work is included iu four topogmphical sheets, scale 1-10000; 
the last sheet, which extended to Davenport's Neck aud New Rochelle, could not be finished, owing 
to the exhaustion of the amount available to keep the part.r in the field; the work closed, there­
fore, for the season at Rse ~eek. 

H.Ex.17-3 
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Mr. Hosmer states that the details of topography in the region surveyed were quite intricate 
and progress necessarily slow. He reports the following statistics : 

Miles of shore-line ~urveyed. ___ .. _ ...........•..........••...... - . . . . . . . . . . 10 
Miles of roads surveyed .......... _ .......................•...... __ .. ~. . . . . . 104 
1\files of creeks. . . . . ..................................... - • - . . . . . . . . . . . . . . 2 
Area surveyed, in square miles.. . . . • . . . . . . . . . . . . . . . . . . . . . • • . . . . • • . . . . . . . . . . 20 

During the winter and early spring Mr. Hosmer was engaged upon office duty at bis home, 
and in April, 1887, was instructed to resume the topography from the limits of his work of the 
previous season in the vicinity of New Rochelle, and carry it inland as far as the line of the New 
York, New Haven and Hartford Railroad east of that town, and to the west of it to Hutchinson's 
Hirnr, keeping the belt of topography about of au equal width. 

This work was finished June 30, previous to which Mr. Hosmer had received instructions for 
topographical inspection duty on the coast of Maine. 

The statistics for May and June, 1887, which he reports, are as follows: 
Miles of shore-line surveyed.... . . _ ..... _ -............... __ .... _____ , . _ .. _.. 6 
Miles of roads ............ _ . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 70 
Miles of creeks ....... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Area surveyed, in square miles.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

ReS1lrveij nf Long Tsland So1tnd.-Oontinuation of inshore hydrography between Sheffield Iiland 
Light and Execution Rocks.-Hydrographic survey of Hempstead Ha,roor.-Reference was made in 
the last annual report to the progress made up to the close of the fiscal year by Lieut D. D. V. Stuart, 
U.S. N., Assistant Coast Survey, commanding the schooner Palinurus, in the hydrographic resur­
vey of the western portion of Long Island Sound. His work was laid out upon four projections, 
scale 1-10000, the first three including the inshore hydrography from Sheffield Island Light to 
Execution Rocks, and the last covering the area of Hempstead Harbor. 

\Vi th the exception of some slight revisions of lines of soundings, the hydrograpby was finished 
by November 3. These revisions were then completed, and the Palinurus returned to New York 
November 13. Tbe statistics are: 

Miles run in sounding . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . . . 627 
Angles measured....... . . . . . . . . . . . . . . . . • . . . . . . . • .• .. . . . . . . . . . . . . . • . . . • . . 7, 357 
Number of soundings .................................................... 31,441 

J.ieut. "W. G. Hannum, CT. 8. N., and Ensigns Marbury Johnston, W. I). Hulme, and H. E. 
Parmeu ter were attached to the party on board the Palinurus. 

In December, 1886, Lieutenant Stuart was transferred to the command of the steamer 
Endeavor, and organized his party on board of her for service on the Gulf coast, reference to 
which will be made under the heading of Section VIII. 

Resurrey of Long Island Sound.-Inskore hydrographic surveys on the north coast of Long 
Island.-Early in July, 1886, detaile1l instructions for hydrographic work in continuation of the 
resurvey of Long Island Sound were issued to Lieut. F. S. Carter, CT. S. N., Assistant Coast Sur­
vey, com1rnmtling the steamer Arago. He received at the same time two projections, one upon a 
scale of L-20000, including tbe western part of tbe Sound from Eaton's Neck to Execution Rocks; 
the other upon a scale of 1-lOOOO, including Oyster Bay and vicinity. 

Leaving New York Jul.}' 17, the Arago arrived at Oyster Bay on the 19th, and on the follow­
ing day began rmrning lines of soundings. The shore-line in this vicinity had been recently resur­
veyed, and as the signals were still stnnding and their positions plotted ou the projection, this 
sur\'e,Y, which included Cold Spring Harbor, Oyster Bay Harbor, and Oyster Bay and approaches, 
was speedily pushed to completion. Work was tben taken up on the sheet of the western pa.rt of 
the Sound, but this sheet was subsequently transferied to Lieutenant Crosby, commanding the 
Gedney, by whom it was finished. 

Two more pr~jcctions having been received from the Office, one including Huntington and 
Northport Bays, the other Smithtown Ray, work upon them was taken up in due course. During 
its progress orders were rect.\ived October 19 detaching Lieutenant Carter from the survey, and 
the command of the Arago aml charge of the party were transferred to Ensign W. J. Sears, 
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U.S. N. By November 15 the hyclrograpby embraced in these prqjections was finished, and on 
November 16 and 17 the part;v was en~aged in taking ohs<'rvatious of currents at Station No. 3 in 
the Sound, distant seven miles and four-tenths on a course N. 109° W. of Stratford Shoal Light. 
Uurrent observations were again taken November 21 and 2~, the station occupied on those (la~-11 
being No. 1, distant two and a half miles from Stratford Shoal Light on a course N. 30 W. The;;(' 
obserrntions were the best that could be obtained at this season, it being difficult to get tweuty­
six consecuti\·e hourn of favorable weather in the Sonntl late in November. 

Ensign Sears ha8 transmitted with his report navigation noteR antl sailing directions, which 
will afforcl ''alnable data, in the compilation of a uew edition of the Coast Pilot. 

The officers attached to the pa.rty were Lieut. F. S. Carter, U. S. N., commanding, until Octo­
ber 19, when be was succeeded by Ensign \V. J. Sears, U. S. N., who had joirwd the A1·auo 
September 21; Ensigns A. W. Dodd and Roger Welles, jr., U.S. N. Ensign Dodd was detached 
October 4. 

For the season the statistics are: 
:M:iles run in sounding . ____ . ___ .. __________ .. __ . _______ . ___ . __ . _ 498 
Angles measured _. - - ____ . _ _ _. _ ... ___ .. _ ... ______ . ___ . . _ .... ______ . _ _ _ 6, 323 
Number of soundings __ - . - ______ . _ .. __ .. _ ....... _ .. _ ... __ . _ .... _. __ .. _. 22, 318 

Tidal e:caminations lt-nd comparisons in the Hudson, Harlmn, awl Ea.~t Rivers, and in Flushing, 
Little Neck, and 1Yewark Bays.-For th€ purpose of obtaining dat:L to aid in an inYestigation of the 
interference tides in New York Bay and Harbor, Ueut. C. P. Perldus, U. S. N., Assistant Coast 
Surve;y, commanding the schooner Ea.gre, acting under Flpecial instructions from the Hydrographic 
Inspector, established a series of tidal stations in the Hudson, Harlem, and East RiYers, and in 
Newark Bay, and took such tidal obser\'atious and soundings as would Le of service in ascertaiui11g 
tlte sernral thlal levels prmluccd b,y the Long Island Sound and ocean tides. 

Lieutenant. Perkins organized his part.rand began operations iu May, 188G, as st!lted in the 
last annual report. For convenience of reference and 8Uf\'ey he dfrided his work into sen>ral 
sections, and determined the mean low-water reading for each section from a suitabl.r-located tide­
gauge. 

His first dh-ision or section was from One hundred and twenty-fifth street on the Hudson 
River up to King's Bridge. For tllis division the tide reductions were taken from the tide-gauge 
at the dock at One hundred and fifty fifth street. The mean low-water rea(ling of this gauge was 
determined from observations extending through one lnuar month, and the plane of reference thus 
derived was carried up to a tide-staff at the mouth of Spnyteu Duyvil Creek, and use1l for the upper 
part of the river and for the creek. 

The second division exteudecl from Kin~'s Bridge through the Harlem RiYer to \Vard's Island, 
and the tide reductions were taken from the gauge at Randall's Island boat-house, it,s mean low· 
water rea1ling being determined from observations of the tide for one lunar month. This gauge 
was use1J for the work as far up as High Bridge, anti from a title-staff set at High Bridge for the 
remainder of the work to King's Bridge_ 

The third division extended from Ward's Island around through Hell Gate to J,awreuce Point, 
autl the mean low-water plane was as1:aimcd the same as at Randall's Island; that is, the mean 
low-water realliug was obtained by comparing several high aud low waters, aud following the 
method given in the General Instructions for Hydrogrnpbic "\-York, using the tide-staff at Pot Cove, 
Astoria. 

The fourth division was from Lawrence Point to Clausou's and College Points, including 
Flushing Bay, the tide reductions being taken from the gauge at College Point. Mean low water 
for this gauge was deterrniueu from observations through one lunar month. 

Work in Little Neck Bay and between College Point and Willets Point, comprising the fifth 
1livisio11, was also reduced from the College Point gauge. .A. tide-staff was set up at North Brother 
Island, and one at Willets Point, and the run of the tide at these two positionR found to be the . .. 
same. 

The sixth division included the upper part of Newark Bay, and the tide reductions were taken 
from three gauges, one at the end of the jetty in Newark :Bay, one midway in the Passaic River 
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work, and one midway in the Hackensack River work, the mean low-water reading being deter­
mined by a twenty-four hour comparison with a gauge at Elizabethport, N. J., observed by 
Lieutenant Hanus. 

From careful comparisons of several simultaneous readings of tides, Lieutenant Perkins reports 
that the plane of mean low water at Randall's Island is the mean of the planes at One hundred 
and fifty.fift.11 street: Hudson River, at Bellevue Hospital (foot of Twenty-eighth street, East River), 
and at College Point. For that reason the Harlem River and HPll Gate work has been reduced to 
tb:tt plane, the Hudson River work to a plane about 0.5 foot higher, and Flushing Bay to a plane 
one foot lower. 

Few changes were found to be needed in sailing directions for the localities under survey. 
Special reports and tracings of such changes for the channels between North and South Brother 
Islands, between South Brother Island and LawrPnce Point, and between Lawrence Point and the 
Sunken l\leadow were transmitted to the Office. 

It having been reported, through the Hydrographic Office of the Navy Department, that there 
existed an uncharted ledge between Lawrenee Point and the Middle Groun<l (Sunken Meadow 
Shoal) buoy, Lieutenant Perkins was directed to examine the loealit,y, and foun<l an abrupt, 
narrow, and dangerous ledge, over which the soundings were very irregular, and having over it a 
least depth of thirteen feet water. The bearings of this ledge from well-known points in the 
loc:ility, with directions for avoiding it, were given in Notice to l\fariners No. 82, bearing date 
December 1, 1886. 

Operations afloat were closed for the season November 17. The statistics reported are: 

l\Iiles run in sounding . _ ... - . _ .... - _ - ...... - .... - .•...•..•....•... - .. - - - - 370 
Number of soundings ...... - . _ ... - . _ - ...... - - .. - - . - . - .. - - .. - .. - - . - - ... - - . 40, 057 

Ensigns W. B. :Fletcher and W. E. Parmenter were attached to the party aboard the Ea,grc. 
In Ma:reh, 1887, Lieutenant Perkins was instructed to reorganize his party on board the Eagre, 

and to make current observations and hydrographic examinations in the eastern part of Long 
Islaml Sound. Reference to this work has been made under a previous heading in this section. 

Physical hydrography.-The circulation of the sea through New York Harbor.-Goticlusions, 
recommendations, and stiggestions derfoed from studies of the resurvey of tlie harlJor.-In the report 
on the circulation of the sea through New York Harbor, which is now in press as Appendix No. 
13 to the annual report for 188G, Assistant Henry Mitchell, in charge of the physical survey of 
that bay and harbor, states as a proposition the existence of a resultant o:r net movement through 
New York Ilarbor from the Sound to the ocean. This proposition he demonstrates, first from a 
tlieoretical and then from an inductirn point of view. 

There are so many variables that enter into tidal currents, and it is so difficult to continue the 
observation;; long enough to eliminate these, that no conclusion conl<l have been safoly b~sed upon 
the inequalities of ebb and flood. Fortunately a comparison of computed curves, so adjusted as 
to represent the tidal profiles of the Sound and harbor as given in the general tide-tables, revealed 
the inevitable presence of this net movement before it was discovered that current observations 
made as far back as 1871 told the same story. 

The best work, however, in the way of current observations was done in 1885 by the party in 
charge of Assistant H. L. Marinuiu. They gauged the East River from side to side aud from top 
to bottom, at Nineteenth street and at Old Ferry, sections some ten miles apart. The observa­
tions were continued thirty-six boun; at each section, so as to eliminate the diurnal inequality, aud 
the rmrnlts were 342 and 448 millions of cubic feet, respectively; as the net discharge westward for 
each twelve hours. 

" It is this circulation which keeps the port open in winter and sweeps the sand from its 
threshold." 

In a later paper, forming part of his annual report-, Mr. Mitchell submits recommendations 
and suggestions having an impQitant bearing on schemes of future work. The general purport 
of these is its follows : 

Hitherto the surveys for the development of the ph~·sical hydrograpby of the harbor have 
all been carried on in the dry season, July, August, and September, when the rivers run low, 
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and while the subcurrent of sea-water is pouring into the Tappan Sea and the bed of the 
Hudson. Observations ougl1t to be made at two other seasons-when the rivers are frozen and 
wheu they are in tlood, i.e., in l"ebruary and April-winter aml spring. 

Iu concert with the automatic tidal record kept up at Sandy Hook, a similar record should 
be kept at Willets Point, in order that the variations of level which iu<luce the scoul' of the 
harbor and its channels may be known, whether these variations arc due to influences of the sun 
and moon or to meteorological causes. 

It would be very desirable als;o to have observations made iu New York Bay, and iu other 
great bays and sounds, of the variations of temperature and specific weights of sea-water. Few 
comprehend how very gradually the sea cliills as winter comes on, and bow orderly the variations 
appear when plotted on profile paper. Mr. Mitchell is of opinioll that where no ri\·er water!'.< 
change the densities, the date at which tl.Je danger poiIJt for freeziug is reached could be predicted 
in the almanac, and the actual closing of the port announced by the Weather Bureau. 

Reference is made nuder the heading of Section I to other investigatio11s in physical hydrog­
rapby which have occupied ..\fr. Mitchell's attention, and under a subsequeut heading in this 
section to his connection with the work in Delaware ltiYer and Bay. 

Continuation of suriieys for the development of tlte phy8ical h.lfdrography of New York Bay and 
Harbor.-In respomie to an urgent call for tlie coutiuuaiion of the importaut physical sun-e.rs in 
New York Ba,y aU1l Harbor, instructions were given towards the end of August, 188G, t-0 .Assistant 
H. L. Marindin to proceed from Philadelphia to New Tork in the i;cl10011er Ready with the party 
i11 his charge which since the opening of the fiscal year had heeu engaged in making observations 
of currents and in locating pil.'r lines along tl.Je water front of Philadelphia. 

After detention by adverse winds at the Delaware Breakwater, the Ready arrived at New York 
September 12, and two days later, work in the ba~bor was begun by the erectiou of tide-gauges. 
The plan of operations, as devised by Assistant Mitchell, and set forth in the programme issued 
from the Office, contemplated the occupation of numerous tide-stations, where simultaneous 
observations were to be recorded, in order to get data for determining the relath-e elevation of the 
different tidal reservoirs whieh pour their waters into and out of the harbor. For this purpose 
tide-stafl:s were erected at Willets Point, College Point, Port NorriR, Polhemus Dock, Pot Cove, 
foot of Eighty-fourth street, Ravenswood, Hunter's Point, and Corlear's Hook in the East Hiver; 
also at Governor's Island, Forty-second street, Hudson River; Constable's Hook, Day Ridge, and 
at Quarantine Dock for the Upper Bay; and for the Lower Bay, Sandy Rook, Balli, Great Kills, 
South Amboy, Port Monmouth, and Oonaskonk Point. For Newark Bay and the Kills tlie tide 
stations were Elizabethport, Elm Park, and Hackeusack River Bridge. The tide station at Dobbs 
Ferry, nineteen miles above New York, on the Hudson River, was also occupied as beiug at the 
entrance of the Tappan Sea. 

While tide observations were in progress, a numbe~ of current stations were occupietl simul­
taneously between October 4 and 7 by the vessels of the Coast anti Geodetic Snrrn,v then i11 tile 
hairbor; Lieutenant Hanus, U. S. N., with the Endeavor occup~·ing a Rtatiou on the liar at Sau<l;r 
Hook; the steamer Daisy, attached to his party, occup_ying one in the Narrows; and LieuU.•uaut 
Perkins, U.S. N., with the schooner Eagre occupying one at Old Ferr,y Point, while ~Ir. Marindin's 
party, with the schooner Ready, occnpied a station off Twenty-third street, East H,iver. At the 
close of these observations the naval vessels returned to their season's work. 

Toward the end of the season, in order to reduce expenditureA, Mr. Marin<lin at his own request 
was directed to lay up the vessel and with a reduced party to continue the connection of tlw tillal 
stations by lines of geodesic leveling. Subassistant J. E. M(:Grath, who had joined the party in 
July, was detached to go on with this wo1'k, and upon November 1 he was placed in i;ole charge 
of it, Mr. Homer P. Ritter being assigned to aid him. Mention in detail of this ser,·ice will be 
made under a following beading in this section. 

Mr. Marindin acknowledges the kindness of Professor Ricketts, of Colmn bia College, in obtain­
ing for him the servic(]S of a number of the graduates and undergraduate.s of tliat. iust.itutiou as 
tide-observers. With the aid of these young men a. very satisfactory -series of observations at the 
tidal stations was, secured. • 
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A summary of the statistics of the season which closed in November, 1886, is as follows: 

Number of tide-gauges observed. . . ........................ _ . . . . . . . . . . . . . 25 
Number of tidal observations recorded ......•......•...................... 29, 151 
Number of observations of currents ...... _........................ . . . . . . . . 308 

During part of the winter Mr. Marindin was -0n duty with the United States Ad\isory Com­
mission for the Port of Philadelphia. Having completed the drawings for this Commission, he 
reported for Office duty at Washington January 31, and from that date till towards the end of May, 
1887, he was attached to the Division of Physical Ilydrography under Assistant Henry Mitchell. 

The work assigned to him was the computatio11 of the differences of eleYation ef tlle water 
surface in the uays and streams surrounding New York for specified times following the moon's 
transit, and the prnparatiou of diagrams showing these <lifierences graphically. 

In May, 1887, be was detached from the Office and instructed tu take charge of parties on the 
schooners Read.I/ and Palinurus, witll steam-launches attached, and to coutinue the investigation 
of the movements of the currents on Samly Hook Bar, New York Harbor. 

The parties on the schooner Ready and steam-launch, having been fitted out, Mr. Marindin 
began field-work June l by rating the telegraphic current meters to be used during the season. A 
week later the Palinurus joined the party. 

For this rating the requisite conditions of slack water, imfilcieut depth, and sheHer from wind 
were obtained at Factory Pond, on Staten Island, and upon its completion, June 10, the parties 
proceeded to Bath Beach, New York Lower Bay, where the principal tide-station and the head­
quarters for the schooners and steam-launches were to be established. 

A self-registering tide-gauge was placed on the steam-boat wharf at Bath Beach and main­
tained in operation during the entire season. It was referred to the bench.mark established some 
years before by Lieutenant Hanus, U. S. N . 

.At the first opportunity current ollsern1tious were begun in accordance with memoranda pre­
pared by .Assistant Mitchell. 

Each channel, beginning with the most northerly one, was occupied by the schooners and 
launches to obtain cross-sections of current velocities at as many poiuts as could be observed 
simultaneously. From four to·five points were thus occupied for thirteen consecutive hours, with 
observations every fifteen minutes; then an interval of six hours was allowed to elapse, after 
which a set of observations for seven ('Onsecutive hours was begun. 

The velocities were taken at different depths, and with special care near the bottoms of the 
channels, and specimens of the bottom were obtained and preserved. 

Mr. Marindin found the stea.m-launches to be of great service throughout the season. He 
expresses himself as much indebted to the H.rdrographic Inspector, Lieutenant-Uommander 
Brownson, for his efforts in supplying the new launch at an early <late. 

For the work of June, 1887, the follo\ving statistics are reported: 

Number of soundings on cross-sections .................................... . 
Number of stations occupied for observations of currents ............... _ .. _. 
Number of observations of currents .. _ ..... __ .. _. __ ....... ___ . __ ......... _. 
Number of directions of bottom velocities observed .. _ ..................... . 
Number of hydrometric observations ................•......... - .......... - -

170 
14 

1,093 
63 
79 

In acknowledgment of faithful services rendered by numbers of his party, special mention iB 
made by Mr. Marindin of l\fossrs. E. E. Haskell, H. P. Ritter, G. E. Kent, E. H. Wedekind, W. H. 
Given, .A. R. Hasson, R. G. G. Moldenke, and James .A. Connor. 

At the clot:>e of the fiscal year the work was still in progress, and fnrtber mention of it will be 
made in the next annual report. 

Physical hydrography of New York Bay and Harb-0r.-Zeros of tide-gauges in the East .River 
connected by goodesic leveling.-For the study of the phenomena of tbe sncct>ssive tidal levels in 
the East River caused by the two tidal waves, one from the Sound and th~ other from the ocean, 
which meet or pass into ea.ch other in Hell Uate, Assii1tant H. L. Marindin, acting under the 
general direction of .Assistant Henry Mitchell, had established tide-gauges and bench-inarks at 
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Hunter's Point, Ravenswood, Eighty-fourth street, Pot Cove, Polhemus Dock, College Point, and 
Willets Point. To connect the zeros of these tide-gauges and their bench-marks, lines of geodesic 
leveling were run, beginning October 16, from Pot CO\'e to Polhemus Dock; from Eighty-fourth 
street to Pot Cove (crossing the East Niver at the head of Blackwell's Islaml), and froill an inter­
mediate point on this line to ~avenswood and Hunter's Point. The old bench-mark of 1857 it 
ltavern;wood was recovered and connected with the bench-mark of 188!J. 

After the difference of absolute heights between the zeros of the Pot Uove and Eighty-fourth 
street gauges had been determined by the geodesic level, a discrepancy was fouml between this 
result and that obtained from observation of the mean sea-levels determined by the readings of 
the tide-gauges; this discrepancy appeared also when the two determinations for the differeuuc 
of level of the zeros of the gauges at Pot Cove and at Polhemus Douk were compared. 

Hence, as a means of precaution, the line between Eighty-fourth street and Pot Uove was 
again run, but by a different route, and a result outained for difference of level almost identical 
with that from the first line. 

On November 1 Snbassistant .T. E. McGrath was directed to take up the leveling ·work in 
accordance with an approved scheme which had been submitted hy Assistant l\Iariudin, and iu 
pursuance of which a check liue of levels of precision was run from Hunter's Point directly to 
Polhemus Dock, and Willets Point au<l College Point were connected with Hunter's Point. Thti 
connection of Hunter's Point and Haveuswood with Polhemus Dock having been established inde­
pendently of the bencll-marks at the foot of Eighty-fourth street and at l'ot Cove, a new line wat; 
also run from Hunter':; Point to a temporary bench-mark on the Long Island B.ailroad, making the 
lines from Hunter's Poiut tu College Point and to Willets Point entirely independent of the lines 
between Hunter's Point and the bench-marks around .Astoria. 

In the geodesic leveling the met!hod of two simultaneous parallel lines was adopted. The 
number of miles of double lines run was twenty-eight. 

Mr. McGrath has accompanied his report by a summary of the heights of the zeros of the tide­
gauges and bench-marks referred to the zeros of the Ravenswood tide-gauge and beucl.t-niark of 
1886. He acknowledges the valuable service rendered by Mr. Homer P. Ritter as recorder in 
his party. 

In April, 1887, Assistant J.B. Weir was directed to organize a geodesic leveling party to con­
tinue the connection of the tide-gauges and uench-marks iu aml uea1· New York lla.r and Harbor. 
Subassistaut J.E. McGrath and Extra Observer W. B. Fairfield were assigned to Mr. ·weir's party, 
each of these officers being trained and skillful in the many details of observation with geodesic 
levels. 

The method of working was the same as that followed by Mr. Weir in connecting Citronelle, 
Ala., with Quitman, Miss., by leveling of precision during the winter preceding. 

Field operations were begun April 19. Owing to the crowded condition of the streets it was 
necessary to keep away from the water-front and select those streets which were least used by 
heavy wagons. .A compromise route was therefore selected, though not without much labor; one 
that would afford, as nearly as possible, the shortest horizontal distance, the fewest vertical chaugei'l, 
the least disturbance by heavy teams, and that would at the same time keep as close as practicable 
to the river and bay fronts. As a main or base line such a line was run from Hunter's Point to 
Fort Hamilton, and offsets were run from this main line whenever it was necessary to connect on 
a tide-gauge. These offsets were to the tide-gauges at Oorlea1·'s Hook, New York, GoYernor"s 
Island, Bay Ridge between Gowanus Bay and Fort Hamilton, and Bath on Gravesend Bay. 

In order to reach the gauge at Corlear's Hook it was necessary to cross East River, which was 
done from the.,g~-house wha.rf; Brooklyn (~he first wharf below the u~vy-yard), by means of simul­
taneous observat10ns on both sides of the nver, each observer occupymg alternately the north and 
south banks of the river during four days. The sights were five hundred and twenty-one aud five 
hundred and thirty-four meters in lengt.h, but owing to the unfavorable weather it was necessary 
to take a great many observations in order to get au accurate crossing. 

The same method was used in crossing Buttermilk Channel from Atlantic Dock, Brooklyn, to 
Governor's Tula.nd. 
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For the crossing at the Narrows the instruments were mounted, one on the ramparts of Fort 
Lafayette and the other ou tlrn terrace at Fort Wadsworth, Staten Island. The sights being about 
one thousand four hundred meters in length, very favorable weather was required to obtain satis­
factory results. This part of the work had not been completed when Mr. Weir, having been relieved 
from duty at hit:1 own request, turned over the charge of tlie party, ,lune 7, to i\Ir. McGrath. But 
the line of levels had been continued from Fort 'Vadsworth up the l>ay, and up Kill van Kull to 
Elm Park tide-gauge, with an offset to Quarantine tide-gauge. 

Mr. W. B. Fairfield was detached from the party May 12, and l\fr. John Nelson, Aid, assigned 
to take his place. 

The statistics of the work ofl887, as reported by Mr. Weir, are as follows: 

Miles run of geodesic leveling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
Tide-gauges connected and referred to permanent bench-marks . . . . . . . . . . . . . . . . . 8 
Permanent bench-marks established and conuected with lines of geodesic leveling. 21 

The.further progress of this work until its completiou by Subassistant McGrath will l>e stated 
in the next annual report. 

Topographical resurvey of shore-l-ines of New· York Bay and Harb()r and i'icinity continued ..... 
Reference was made in the last annual report~o the resumption in May, 1886, by the party of 
Assistant D. B. Wainwright, of the topographical resurve,y of the shore-lilies of New York Bay 
and Harbor and vicinity. 

This resurvey included the shore-line of the Harlem River from Randall's Island to and includ· 
ing Apuyten Duyyil Creek; also both shores of tlrn Hudsou Rh'er between that creek aud Seventy. 
ninth street. This part of tlle work was fiuished November 1, and Mr. Wainwright tlien took up 
the resurvey of tlie shore-line of the Lower Hay, connec~g at Keyport, K. J.1 with the topog­
ra1ihy executed by Assistant K .M. Bache, and extending the sL.ore-line resurYe;y to Saud_y Hook. 

Certain details of the work requiring re-examination, Mr. ·wainwright was occupied in this duty 
from December 20 till about the beginning of January, 1887.; Some triangulation of an approxi­
mate character with the plane table was needed for the determination of additional points. 

Subsequently Mr. Wainwright was employed on office duty, and early in March be left for 
Wilmington, N. C., to organize a party for service which is referred to under the heading of 
Section IV. 

Determination by triangulation of additional stations in IVetcark Bay and vicinity.-Certain 
additional triangulation having been found necessary to streugtL.en the determinations iu geograph­
ical position of some plane-table stations in Newark Bay and •icinit.y, Assistant A. T. Mosman 
was charged with this duty by instructions issued in February, 1887. 

After a general reconnaissance of Newark Bay and an examination of stations for occupation 
in the towns of Elizabeth and Bergen, N. J., ou Staten Island and in New York Cit.r, Mr. Mosman 
began his observations March 8, having mounted his tlieodolite on tbe outside of the spire of the 
First Presbyterian Church in Elizabeth. Other stations successfrely occupied were tlie top of the 
tower of the Reformed Dutch Church, Bergen, N. J.; the top of the tower of the Produce Exchange, 
New York, and station Bogart, N. J. 

As all of these stations were in very exposed positions, and as no tent could be used over the 
instrument owing to thefr peculiar location, the work was prosecuted under many difficulties, owing 
to stormy weather and the frequency of high, cold winds, against which the observer bad no pro· 
tection. 'Vhen strong winds were not blowing, the smoke from numerous chimneys at Bergen 
Point, Newark, Elizabethport, Jersey City, and New York so obscured the atmosphere that no 
signals could be seen. 

Field operations were completed .M.arch 24. The statistics are: 

Number of stations occupied............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 4 
N umner of geographical positions determined. . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . 28 
Number of observations of horizontal angles ................................ 727 

After finishing the computations relating to this work, Mr. Mosman hegan in April to prepare 
for resuming the transcontinental triangulation in Ohio and Kentucky. A report of this service 
will be found under the heading of Section XIV. 
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Contwuation of the resurvey of New York Harbor and approaches by a shore-line survey of the 
south coast of Statmi lsland from New Creek to Tottem;ille, 011d of the New Jersey shore from Perth 
.Amboy lYy way of South .Amboy to Keyport.-Reference was made in the last annual report to the 
progress of the topographical resuney of the shore-line of Staten Island from TompkinsYille to tLe 
soutllward and westward under the direction of Assistant R. M. Bache. With the shore line, tbe 
work included a strip of topography of moderate and varJing width just back of it, aml by ihe 
close of the season had been completed around Ward's Point up lJotb shores of Adhur Kill for 
about three and ·a Lalf miles, and thence around Raritan RiYer entrance by way of South Amboy 
to Keyport, N. J. 

Mr_ Bache reports that the difficulties of the work were largely increased by tlle loss of tri­
angulation points, botlt on the Staten Island and New Jersey shores, so that it was frequeutly 
necessary, after a vain search for subsoil and other marks, to supplement with the plane tault• 
the deficiencies of the triangulation. Just short of Keyport the work was brought to a close, tLe 
plane-table deYelopment of tlrn triangulation baying there been pu.-,bed to tbe extreme lilllit 
perrnissilJle to such development. Between June 12 and No,~ember 11, the date of' suspending fidd 
operations, the statistics of the resurvey, which was executed on a scale of 1-10000, are as follows 

Miles of shore-line suryeyed __ - ... - .. - _ - - _ .......... - . _ .. ___ .. ___ . _. ___ •.. _ _ _ 34 
Miles of railroad and other roads. ___ - ....... _ - _ - _ .. _ - . _ ..... _ . - - _ - - .. ____ . _ . _ 25 
Jviiles of creeks .. __ - __ . __ - ____ .... _ - - ... _ - __ - . __ - __ - - _ . ____ .. ___ . - _ ........ _ . 23 
Area surveyed, in square miles __ . - _____ . - ___ . __ . _ - __ - - ___ - . - .. - - ....... __ .... 12 

Continuation of the hydrographic resurvey of New York Bay and Harbor.-At the beginning of 
the fiscal year Lieut. G_ C. Hanus, U. S. N-, Assistaut Coal'it Survey, commanding the steamer 
Endeavor, was actively engaged in the continuation of that part of the resurvey of New York lfay 
and Harbor which had been assigned to him by instructions dated earl,Y in June, 1886. The steamer 
Daisy and a steam-launch Laving been added to the party equipment, Lieutenant Hanus was 
enabled, duriug most of the season, to keep two parties constantly at work, and at times he had 
two parties engaged in builtling antl determining signals, while a third party was takiug soundings. 
Ile was thereby enabled to finish a bydrographic survey which was laid out upon nine pn:~jections, 
coYeriug the following-named localities: Oft' Sandy Hook (scale 1-20000); Raritan and Sandy Hook 
Bays (l-'.!0000); vicinity of East Channel (l-10000); the Narrows (1-5000); Arthur Kill and Staten 
Island Sound, four projections on a scale of 1-5000 each; and Newark Bay (1-10000). 

Repeated examinations of the bar in the East Channel were made, so a:,; to obtain a complete 
survey of the !Jar at each examination; a number of spots requiring additional soundings were 
also developed in different parts of. the harbor. 

During several days the entire party was engaged in observations of currents. 
Three wrecks were located during the season: One off Elm Tree Beacon; one t-0 the eastward 

of the wharves at South Amboy, and the third near Chelsea Landing, Arthur Kill. Descriptions 
and positions of these wrecks were communicated to the Office, and their exact locations were 
marked upon the hydrographic sheets. 

All work with reference to the tides was, as heretofore, placed under the direction of Ensign 
G. R. French, U. S. N. The standard tide-gauge, with which all other gauges put up during the 
season were compared, was the box gauge which had been established by Lieutenant Hanus in 
May, 1885, on the &team boat wharf at Bath, Gravesend Bay, Long Island. 

Ou July 2, 6, and 7, tides were observed at the gauge of the United States Engineers at Gov­
ernment wharf, Sandy Hook. The mean low water given by the engineer in charge of the gauge 
was found to agree to a tenth of a foot with the one found hy comparison with the Bath Beach 
gauge. A care£ul examination made in 1885 developed the fact (which was referred to iu last 
year's report) that high water occurs at Bath but ten minutes later than at Sandy Hook, and that 
there is no practical difference between these two places in the rise and fall of the tide. The com­
parison taken this year agreed with that of last year, although last year the comparison was made 
with mean low water as given by the Coast and Geodetic Survey gauge, and this year with that 
given by the United States Engineer gauge. 

Tbe other tide-gauges established during the season to obtain planes of reference for the 
soundings were at the st.eam-boa.t wharf, San Lora.to Orphan Asylum lanuiug, Princess Bay ; at 
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Rutau's marine railway, Totten ville, S. I.; at the wharf at the Sewaren Hotel, Arthur .K,,iJl; at the 
steam- boat wharf at Rossville, Arthur Kill; and at the dry-dock wharf, Elizabethport, N. J. Oare 
was taken as usual to refer a known mark ou each gauge to a well-secured bench-mark. 

Early in November, the season's work having been accomplished, operations afloat were sus· 
pended, and the party took up office-work. 

The following-named officers were attached to the Endeavor: Ensigns C. S. Ripley, E. F. Leiper, 
G. R. French, and H.P. Jones, u. S. N. 

Lieutenant Hanus reports statistics for the season as follows: 

Miles run in sounding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 524 
Angles measured. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 18, 115 
Number of soundings ............................................. _. _ .. 105, 927 

In January Lieutenant Hanus was detached from the Survey. Arrangements had been made 
previously for the transfor of the Endeavor to the command of Lieut. D. D. V. Stuart, U. S. ·N., 
Assistant Coast and Geodetic Survey, and for her fitting out for service on the Gulf coast. 

Hydrographic e.xa.m·ination of tlte Swask Oltannel, New York Bay.-A shoal spot in the Swash 
Channel, New York Bay, having been reported in a letter from Mr. Nash, secretary of the Board 
of Pilot Commissioners of New York, Lieut. F. H. Crosby, U.S. N., Assistant Coast and Geodetic 
Survey, was instructecl in May, 188i~ to make search for the supposed obstruction. 

Before proceeding with the work, Lieutenant Crosby had a conference with Mr. Nash and with 
the pilot who bad charge of the steamer Illinois when she grounded May 11. From the latter he 
learued that it was too fog·gy at the time to see the ranges; that coming in from sea he sounded on 
the starboard, finding twenty-three feet, but did not sound on the port; that he took a careful 
bearing of the Romer Beacon, and estimated its distance; that he had no other means of getting 
his position. 

Lieutenant Crosby reports as the result of his examination his conviction that the pilot was 
considerably out in estimating his distance from the beacon, and that the soundings as given on 
the latest chart show actual depths. 

Series of tidal observations with automatic tide-gauge at Sandy Hook, New Jersey.-Reference was 
made in the last annual report to the detail of an officer of the Survey to select a suitable place or 
places at Sandy Hook, New Jersey, for the erectiou of permanent automatic tide-gauges, the old 
location having been found to be unsuitable. The structure then begun for this purpose was finished 
early in the fiscal year, apd it was decided to put up two automatic tide-gauges, the slight addi­
tional expense, which is merely that of the paper on which the tidal curve is traced, being more 
than oompensated by the safeguard afforded against breaks fn the record due to the occasional 
and almost unavoidable stoppages in this greatly exposed locality. 

The tides of Willets Point should be observed in concert with those of Sandy Hook, in order 
(adopting Assistant Mitchell's phraseology) that the variations of level that induce the scour of 
the harbor of New York and its cllannels, whether due to processes of sun and moon or to meteor­
ological causes, may be recorded. 

Geodetic operations.-Oontinuation of the triangulation in eastern PennBylvania towards the north­
ern boundary of the State.-Iustructions having been received by Assistant William Eimbeck, 
towards the end of August, 1886, directing him to report for duty in the party of Prof. Mansfield 
Merriman, engaged in geodetic operations in the State of Pennsylvania, and to relieve Professor 
Merriman in the charge of the party when so requested by him, Mr. Eimbeck left Washington 
August :J8, and on the 31st reported to Professor Merriman near Ashland, Pa. Next day, as pre­
viously arranged, he took charge of Professor Merriman's work at Barry station. 

Tbe observations at Barr~· station bad been partly completed when Mr. Eimbeck took charge, 
and were finished by him September 13. The next station to be occupied was Catawissa, about 
three miles to the southeastward of the town of that name on the Susquehanna River. Owing 
to delay occalilioned by the heliotropers, who were students at the Lehigh University, being obliged 
to leave the party to resume their studies, Mr. Eimbeck was not able to complete all his arrange· 
ments for observing at this station till October 2. 
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From that date until December 6, when the observations were finished, the closest application 
to tbe work failed to secure satisfactory progress, owing to the almost constant pn·valence of an 
atmospbere charged with dense ismuke. The provisional occupation of Line Mountain aml .Montour 
stations was next undertaken in order to determine the position of Little :Mahano_y, a seco1H1-order 
point1 the geographical co ordinates of which had been applied for by Professor Ash burner, of 
the State Geological Survey. 

Snow had fallen by this time and had accumulated considerably in the uplands of the mount­
ains of that section of the Susquehanna basin. Some delays were thus occasioned, but tiually 
enough observations were secured at the two stations named, arnl on December 15 field operation;; 
were closed. They were confined this season to measures of horizontal and vertical angleH or 
donble-zenitl.l distances. 

Having reported for duty at the Office, Mr. Eimbeck devoted his time mainly to the completion 
of the records and results of his field-work. He determined also the instrumental coustauts of 
the Repsold Vertical Circle, No. 76, and those of the Coast and Geodetic Survey magneto11H't1T, 
No. 15, an instrument of Russian pattern and construction. He made ali-:o a special report wit Ii a 
view to the reconsideration of the location of a primary base-line in Utah, the result of which was 
the adoption of a line near Salt Lake, instead of the .Juab base previous]~- adopted. 

A.hout the middle of April Mr. Eimbeck was instructed to resume as early as practicable Iiis 
field-work in Utah, and left Washington for this purpose April 24. Reference to this service is 
made under the heading of Section XVI. 

Pliy8ical hydrography.-Observations of currents in Delaware River and Bay.-At the opeui11g 
of the fiscal year the party of Assistant H. L. Marindin, on board Uie scli.ooner Ready, Lad ueeu 
engaged since early in }fay, 1886, in making observations of currents in the Delaware River a.born 
the city of Philadelphia. These observations, which were undertaken to enable the United Stat.l's 
Advisory Board for the port of Philadelphia to determine and locate pier-lines along the water­
front of the city, were completed about the middle of July. 

Just before this time, in pursuance of a suggestion from Assistant Henry Mitchell, in general 
chargti of physical hydrographic surveys, Mr. Marindin was directed to continue the obserrntious 
of currents towarus the Capes of the Delaware, with the view of ascertaining the rate of progres.~ 
of the time of maximum strength of currents, additional observations being deemed desirable with 
reference to the rule for currents in Delaware Bay and River, given by Mr. Mitchell in Appemlix 
No. 18, Ueport for 1881. The confirmation of this rule, or its application by more strictly deJi.uell 
geographical limits, was desired. 

Series of current. observations were made at three principal points! oue within the harbor of 
Philadelphia, at the foot of Petty's Island; one at the Bight of New Castle, and lastly, one 011 a 
line between Capes May and Henlopen, about three and a half miles from the latt. 

Owiug to the exposed position of the station off Cape Ilenlopen the series was interrupted by 
bad weather, so that the vessel had to seek refuge behind the Breakwater. As the weather cou­
tinued unfavorable and the necessity for resuming the New York Harbor work became urgent, 
Mr. Marindiu was instructed to proceed to that port towards the end of August. 

For July and August, 1886, the statisticR a.re: 

Number of cros~-sections on which currents were ob8erved ..... - . - - - - - - . - .. 
N.umber of observations of currents on cross-sections. - .. - - ... - - . - .. - - - · - - - - -
Number of soundings on cross-sections. - - - .. - - . - - - . - - - - - - - - - - - · - · · - - - - - · · - -
Number of single stations for currents. - ... - - - . - - - - · - · - . - - - - · -· · · - - - - · - · - - -
Number of observations of currents on single stations. - - - - . - - - - . - - - - - - . - - .. -
Number of tidal stations occupied - - - - - - - ... · •· · · - · · · - · · · - - · · - - · · · - · · · · · • 

8 
516 

1,083 
3 

2,622 
7 

Reference to .Mr. Marindin's work in New York Harbor, and to Mr. MitchelPs deductions from 
it, has been matle umler a previous heading in this section. 

After the close of his operations iu that harbor, Mr. Marindin was authorized to assist the 
United States Advisory Commission for the port of Philadelphia. Having completed the draw­
ings for this Commission, he reported, ~ranuary 31, at Washiugton, under instructions for office duty. 
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Physical hy<lrography.-Observations of the formation and movement of ice in Delaware River and 
Ba.y during the icinter of 1886-'87.-Uuder instructions issued in November, 1886, Assistant S. C. 
l\foCorkle began preparations in that mouth for resuming observations of the formation and move­
ment of ice in Delaware River and Bay. 

Mr. McCorkle has suumitted a full report of bis observations, containing facts of much interest 
to all navigators frequenting the port of Philadelphia. Ice began to form in the river early in 
December, a month soouer than usual. 

The plan of work hl\'olve<l, in addition to observations by l\Ir. Mccorkle personally, observa­
tions by the keepers of twelnl light-houses on the river and llay; by the masters of six steamers 
of the Winsor Line (Philadelphia and Boston), and by the masters of twelve steam-colliers in the 
service of the Philadelphia and Reading Uailroa<l. Also a series of obi:;ervations at Delaware 
Breakwater by .Mr. S. P. Allmond, of the J>hiladelphia Maritime Exchange. Mr. Allmond noted 
the temperature arnl !leusit.v of the water in the bay during the season beginning November 28, 
188G, and ending February 28, 1887, as well as the ice movemeut. 

Ice formed in the river December 4, and practically disappt>ared January 31. 
Its formation aud movements are discm;sed by Mr. Mccorkle with reference to three sections 

of the distance from Philadelphia to the Uapes; the first from Philadelphia to Chester, the second 
from Chester to New Castle, and the third from New Castle to the Capes. In each of these sec­
tions he notes it diminution of the uaugers aud o bstructious due to ice as compared with conditions 
exii:;tiug in previous years, and reports that during the winter the port of Philadelphia was not 
closed a single day by reason of ice. Reasons are given for this improved state of tilings, and 
recommendatiom1 made for hydrographic surveys of the channel at Cherry Island Flats, over Fort 
l\liffiin Bar, and of Goose Island Bar, above Fort Delaware. Also that a tide-gauge should be 
estaulished and observations kept up during the winter at Edgemoor, on the river, near Cherry 
Isla.ml Flats. 

Mr. Mccorkle acknowledges the kind co-operation of Capt. George B. White, U. S. :N., Ligbt­
House Inspector Fourth Dist.rict, of Messrs. Henry Wiusor & Co., agents Philadelphia and Boston 
Steamship Line, and of Capt. J.B. Gallag:ller, superinttindeut of the steam-colliers of the Phila­
del11hia and Heading Railroad Company. The masters of these vessels rendered a gratuitous ' 
service which was very creditably performed. He expresses al:;;o his obligations to the J>hiladcl­
phia Maritime Exchange for uniform courtesy and permission to emvloy one of its obsen'ers, and 
to the Director of Public Work8 of the city of Philadelphia for facilities of access to the city records. 

RefereIJce to duty in charge of the suboffice at Philadelphia, with which Mr. Mccorkle was 
charged duriug the fiscal year, i8 made towards the conclusion of Part II of this volume. 

Geodetic operations.-Extension of the triangulation and reeonnai8sanoe in southern New Jersey 
toira-rd.8 Delawa.re River and Bay.-CJpon resuming field-work in the southern 11art of tbe State of 
New Jersey, iu Ma~·, 1886, under instructions to carry the triangulation and reconnaissance to the 
westward and southward, Prof. E. A. Bowser began the erection of tripod and scaffold obsen·ing 
signals at stations Newfield aud Richland, the former in Gloucester and the latter in Atlantic 
County. These siguahi, each forty·three and a half feet in height, were finished early in June, when 
the allotment for the work having been exhausted, field operations were .suspended, pending action 
upon the appropriation for State 1mrveys. 

In September, work was resumed by the occupation of Hammonton station in the vicinity of 
the town of that n:une in Atlantic County. Some obsen·ations had been made at Hammonton in 
1885, llut the series wail incomplete, Newfield and Richland uot being then in readiness to be 
observed upou. The season of 18S6 proved to be very unfavorable to rapid progress owing to a 
very smoky condition of the atmosphere, caused by forei:;t fires. B~· November 22 the observa­
tions were completed, and on the ucxt day the reconnaissance wa_s resumed, the first step taken 
being to carry out the recommendation of Assistant 0. 0. Boutelle, in S[Jecial charge of State 

. surveys, and endeavor to establish a connection with stations Jocelyn and Pine of' the old primary 
series. Signals were built ninety and one-half feet in height at Jocelyn and one hundred and five 
feet in height at Pine Mountain, and some days were spent in trying to see these high signals from 
the scaffolds at Newfield and Richland, but without success, owing to tall timber on the interven­
ing ridges. 
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The reconnaissance was then continued from the point where it bad been closed in December, 
1885, and the intervisihili ty of thf'l line N ewfteld-Bridgeton was satisfactorily determined. Bridge­
ton was therefore selected as a primary station to connect with Newfield and Kdlogg. On 
December 10, field-work was closed for the seasou. The total number of observations was four 
hundred and forty-four, of which four Lumlred and twenty were upon primary stations. 

Upon taking the field, m11ler iustructiom;, early in May, 188i, Professor Bowser resumeu his 
reconnaissance, directing it specially to the selection of a station tweh·e or six~een miles to the 
westward of Newfield, from which coulcl he Reen Bridgetou, Newfield, and 'Villiamstown, and at 
which could be obtained a good view of the country to tlie north, west, and south of it. Tripods 
were erected at a number of points; the country being flat and in man.v places heavily timbered, 
tlrn trees often growing to heights of ninety and one hundred feet, the tripods ranged in lleigl1t 
from ninety-five to one hundred and twenty feet. 

Without completing this reconnaissance, Professor Bowser deemed it ad,·isable to de\·ote the 
summer months to observations of horizontal angles, ancl accordingly on June 2 lie began the 
occupation of station Richland. 

The party was still engaged in obserrntions at this point at the close of the fiscal year. The 
station point had been careflllly marked by a granite monument four feet long, dressed six inches 
square at top and for a length of six inches, with the letters U. S. cnt in each of the four faces, and 
a triangle cut on top. It is set in hydraulic cement. 

Connection of old with new triangulation in the vici1iity of Absecon Light, coast of Kew Jersey.­
In order that the triangulation of 1884 near Absecon Light, on the New Jer:se,\· coast, might be 
extended so as to form a connection with one of the sides of the old triangulation to the northeast­
ward of that point, Assistant Joseph Hergesheimer was directed towards the en1l of August, 1886, 
to make search for such of the points of the old triangulation as would sene as a base for effect­
ing the connection desired. 

This he aecomplisbed hy using for a base and azimuth the liue Absecou Light to Leeds Point . 
.l!'rom this base he determined in geographical position the new Light-house wbieh had been hnilt 
at Little Egg Harbor, and carried a triangulation towards Cape May to the line Gro•e-Linwood 
of the triangulation of 1884. The statistics of this work, which was begun September () and fin­
ished October 28, are as follows: 

Number of points occupied . . • . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. . . 6 
Number of angles measured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Number of observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 480 

In November Mr. Hergesbeimer was directed to organize a party for continuing the survey of 
tbe west coast of Florida. Reference to this will be made under the heading of Section VI. 

Completion of the topographic resurvey of the coast of New Jersey.-Having resumed, under 
instructions, the topographical resurvey of the coast of New Jersey from a point, about one mile 
north of Corson's Inlet, .Assistant 0. M. Bache, using the barge Beauty for the accommodation of 
his party, carried the topography from two to four miles inland, and along shore to a point about 
one mile north of South Atlantic City on Absecon Beach. 

This work, which was executed between June 11 and November 26, 1886, completed the topo-
graphical resurvey of the New Jersey coast. The following statistics of the season are reported: 

Miles of outside shore-line surveyed .... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Miles of creeks, ditches, etc. (iuner shore-line) ............................... 215 
Miles of fast land-line (inner)_ .............................. - .. - ... - - - .... - - . 40 
Miles of roads, streets, etc . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . ...... - - . . . . . . i2 
Miles of fencing ...................•. , •.•.•...... - ........ - . - . . . . . . . . . . . . . . . 50 
.Area surveyed in square miles ......................................... - . . . . 32 

During the winter and part ot the spring Mr. Bache was engaged in Office work, and in .Tune, 
1887, was assigned to special duty at the suboffice, Philadelphia. 

Deep-sea soundings to develop theone-hundredfathom cune between Oape Henlopen and Cape Hem·y, 
and off·slwre hydrograpky. north of Oape May and south of Oape Henlopen.-As soon after the begiu· 
ning of the :ftscal year as the steamer Blake could be prepared for the summer season's work, her 
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commander, Lieut. J.E .. Pillsbury, U.S. N., Assi!'ltant Coast and Geodetic Survey, left Boston for 
Hampton Roads under instructions to run lines of deep sea soundings to develop the one-hundred. 
fathom curve from Cape Ilenry to Cape Henlopen. 

Tbis work was finished August 15. Its statistics are: 
Miles run of soundings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . 1, 019 
Number of soundings ........................•......................... _. 526 
Number of observations taken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 
Area developed in square miles ............................................ 6, 000 
Number of fixed positions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Length in miles of shore-line adjacent to soundings......................... 124 

The party then took up certain off-shore hydrography south of Cape Henlopen and north of 
Cape May, including in the latter the development of shoals near the shore. 

On Sep tern her 16 this survey was completed. Following are the statistics: 
Number of miles of soundings run ........•........................ " .... 
Number of soundingR .......................................•........... 
N um her of angles ......................................•..•............. 
Area developed in square miles . . . . . . . ................................. . 
Length in miles of shore-line adjacent to soundings ....................... . 

725 
10,575 

1,479 
525 

35 

T1ieutenant Pillsbury then proceeded to the vicinity of Chatham and Monomoy, Mass., and 
began a special hydrographic survey, reference to which is made under the heading of Section I. 

SECTION III. 

MARYLAND, DISTRICT OF COLUMBIA, VIRGINIA, AND WEST VIRGINIA, INCLUDING BAYS, SEA-PORTS, 
AND RIVERS. (SKETCHES Nos. 1, 4, 14, 16, and 17.) 

Tlte port-warden liues of the city of Baltimore traced out on the ground and connected with the 
triangulatfon of Baltimore Harbor.-In 1876 an accurate topographic survey was made of the wharf 
and harbor lines of the city of Baltimore and a hydrogmphic survey of the harbor, at the instance 
of the local authorities and nuder the direction of a IJoard authorized by the President of the 
United States. With the concurrence of this board, consisting of C. P. Patterson, Superintendent 
of the Coast Survey, General A. A. Hump hrcys, Chief of Engineers, and Maj. W. P. Craighill, 
U. S. Engineers, the execution of the work was assigned to Assistant J. W. Donn, of the Coast 
Survey. 

Copies of the original topographic sheets of this special survey, filed in the Coast Survey 
archi,'es, are in possession of the Harbor Board of Baltimore, and upon theRe copies ~ere laid 
down the port-warden lines for the harbor. Mention was made in the last annual report of the 
detail in June, 1886, of Assistant O. H. Tittmann to confer with .Maj. N. H. Hutton, engineer of 
the Baltimore Harbor Board; and in pursuance of' their request, to trace tbese lines on the ground 
and connect them with the triangulation in such a way that they can be repr0<luced by reference 
to ground- marks. 

In conformity with Major Hutton's suggestion, Mr. Tittmann confined his work to tracing the 
pier-head line around the harbor, but the bulkhead line in certain places only. 

The method pursued was to transfer the port-warden lines to the original sheets; these 
rsheet." were then taken into the field, and in general the points of de:tlection of these lines were 
identified by means of the plane table. They were then referred hy 1listance measurements and 
tleft1:-etion angleR to stoneR planted by Mr. Tittmann in the streets or sidewalks of the city, except 
where no streets had been opened, as along the Middle Branch of Patapsco River, wlwre the 
stones were set along the high-water line. The stones were all connected with the triangulation 
and their locations were accurat-Oly described in the records. 

AR a base for the needful triangulation, 1\-[r. Tittmann adopted the same line, Bay View-Monu­
ment, a.."! bad been used in 1876, and as the progress of the measurements between the reference 
stones in the streets disclosed a want of accorcl between the distances determined by these measure­
ments and thoRe deduced from the triangulation, it was deemed advisable to strengthen and check 
the triangulation by connecting it with some of the primary stations. 
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Finally, however, on account of the difficulties of recovering the stations proposed and the 
expense attending their occupation, it was decided to obtain the desired check by the measure­
ment of a base and its introduction into the trianguhttion. 

A site of about a mile in length having been selected ou Fort avenue, the measurement was 
made with the four-meter contact-slide base apparatus, and a correction found and applied to the 
previously accepted distance, Bay View-Monument. • 

BJ the field-work, which closed November 20, one hundred and seven geographical positions 
were determined, of which all but eleven were new. Assistant Tittmann was aided in the work by 
Mr. J. Henry Turner, whose efficient serYice he acknowledges in his report. 

The records, sketches, and computations of the work have been filed in the archives, and its 
results have been communicated to Major Hutton for the use of the Baltimore Harbor Board. 

Other duty assigned to Mr. Tittmaun is referred to uuder the heading of Section VIII in this 
report. 

Soundings in Baltimore Harbor, and mea,snrements along the harbor front.-Maj. N. H. Hutton, 
engineer of the Baltimore Harbor Board, ha;l'ing applied for the services of an officer of tlie Survey 
to execute certain work supplementar,r to that accomplished l>y Assistant Tittmann, and re'ferred 
to under the heading just preceding, Subassistant W. I. Vinal was instructe;l, towards the end of 
March, 1887, to proceed to Baltimore, and in conjunction with Mr. Hutton to make a hydrographic 
survey of such portions of the harbor as bad been agreed upon in conference between Mr. Hutton 
and the Assistant in charge of the Office. 

Mr. E. L. Taney, Aid, was assigned to the party. In connection with the soundings, some 
miscellaneous measurements of street8 and wharYes along the harbor front were made. This duty 
occupied Messrs. Vinal and Taney during the month of April. Upon its completion they were 
each instructed to organize parties for a resumption of topographical work on the north shore of 
Long Island Sound. Reference to this service is made under the headi11g ot'!3ection II. 

Annual determination of tlte ma,gnetic declinnt,ion, dip, and inU!nsity at tlie sta-tion on Capitol Hill, 
W ashington.-Neces1;ity for the selection of a ne10 station reported.-On the 14th, liitb, and 16th 
of June, 1887, Assistant Charles .A. Schott made the usual annual determination of the magnetic 
elements at Washingt,on, D. C. 

Two stations were occupied, first the one in use Rince 1877 on First Rtreet, Capitol Hill ; and 
then, as this station was found to be affected by local attraction, a station about forty-one feet west 
of it. 

Since the observations of 1886 were made, a two-story brick building, used as an instrument­
shop, bad been erected within six feet of the magnetic observatory. The second station was 
selected to avoid the influence of the iron contained in tl1is building, but the results obtained show 
that here the needlt> is affected by a two·inch vertica,l east-iron pipe in a neighboring house, about 
tbirtJ feet off. 

Mr. Schott recommends, therefore, the abandonment of this locality altogether and the selec­
tion of a new station, which should be far enough away from the Capitol to be unaffected by its 
massive iron dome. 

At the old station the normal declination was fomid to be increased by fifteen minutes of arc, 
and, at the second one occupied, diminished by forty-eight minutes; the dip and horizontal and 
total intensities were affected likewise, and in a manner indicating the special causes mentioned. 

Continuation of the detailed topographical survey of the ])fatrict of OolumGia.-At tbe beginning 
of the fiscal year, the operations of the party of Assistant John "\Y. Donn, in charge of the detailed 
topographical survey of the District of Columbia, had advanced the work to the Distributing Res· 
ervoir; thence along the Conduit road to a point one-quarter of a mile from the uorthwestern bound· 
ary of the District; thence by an irregular ltne in a northeasterly clirection thro!1gh Tenna1lytown 
to Rock Creek Valley, a half mile below the Military road. 

During the followmg summer and autumn, the survey of the country lying between the Con­
duit road and the river, arad the open country·lying between tLe irregular line above mentioned 
a.nd the northwest boundary as far to the north as the Bell road, was finished. Tbe difficult work 
through the rough and wooded region from Tennallytown to Hock Creek, and all of the small areas 
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not touched during the summer, because impracticable, were completed during the winter, except­
ing that immediately about the receiving reservoir, known as the Government farm. 

At the opening in the spring of the season for field operations, at the request of Capt. Eugene 
Griffin, Assist.ant Engineer Commissioner of the District, Mr. Donn began work upon sheet No. 1, 
Eastern Division, which covers the lines of the Baltimore and Ohio Railroad at their entrance 
intv \Vashingt-011. Field-work was continued until l\1ay 8, when the exhaustion of the appropri­
ation for the survey made a suspension of the work necessary for the remainder of the fiscal year. 
On account of this suspeusio11, which kept the party out of the field nearly two months, the area 
coYerecl during the year scarcely equals the usual amount, but the standard of accuracy establishecl 
at the beginuing was carefully maintained. 

Jfagnetic observations ; establishment of a meridian line and marking of a station at Gharlottes-
1•illc, ra.-Assistant C. H. Sinclair having been authorized by instructions issued < lctober 23, 
1886, to mark permanently the astronomical and trigonometric station of the Survey at the Mc­
Corinick Observatory, ne'ar the Uui>ersity of Virginia, and to establish at the magnetic station at 
Olmrlottesville a meridian line: took the field early in November for these purposes .. 

1'he station point near the observatory was mhrked by a granite post twenty-one incl.res loug 
aml eight inches square, dressetl down one incb from the top, with a hole one and a quarter inches 
in diameter on the upper face, inside of which a quarter-inch hole was drilled. For an underground 
mark, a hole eighteen inches below the surface was drilled in the bed-rock. 

Azim nth was determined at the magnetic st~tion, Charlot+esville, by forty-two observations on 
Polaris, time being furnished by the Western Union Telegraph Company. The ends of the meridian 
line were marke(l by two meri11ian stones1 four hundred feet apart, each one of James River granite, 
and with dimensions au<l mar·kings similar to the stone just described, except in length, the meri· 
dian sto11cs being each forty inches long. 

These stones wer!Hurnished by the county of Albemarle, and were set without any expense to 
the Coast and Geodetic Surrny. 

Instructious for other duty received by Mr. Sinclair led to tbe postponement of the magnetic 
observations till April, 1887, when they were made jointly by himself and by l\1r. John Nelson, Aid, 
on the 5th, tlth, and 7th of tbat month. 

Reference is made nuder the beadings of Sections IV, X, XI, XV, and XVI to service else­
where assigned to Mr. Sinclair. 

Jfagnetic observations at stations in Virginia.-Tbe occupation of two stations in Virginia for 
the determination of the magnetic elements was included in the plan of field·work assigned to 
Assistant James B. Bay !or by instructions issued January 6, 1887. 

At Williamsburgh, Va., the st.atiou of 1874 in the grounds of William and Mary College was 
re occupied. The declination was determin~d by observations for three days, the dip and inten­
sity on two days, and the azimuth of the maguetic meridian by obser\rations of the sun ou oue day. 

At Cape Henry, Virginia, the station of 1874, near the old light-house, was re-occupied. 'l'he 
declination was determined on three days, the dip and intensity on two days, and the direction 
of the magnetic meridian by observations of the sun on one day. 

Other stations occupied by Mr. Baylor during the season are referred to under the headings 
of Sections IV, V, VI, and VII. 

Reconnaissance ttnd triangulat-ion in the vicinity of Cape Charles, Virginia.-In pursuance of 
iustrnctious issued in "April, 1887, subassistant R. A. 1\larr, having been detached from duty m the 
Computing Division of the Office, proceeded to Cape Charles; Virginia, to make a secondary trian­
gulation in sufficient detail to furnish points for a topographical resurvey of the outer shore-line 
in that vicinity from station Rosemary on the Bay side about fifteen miles north of the Cape, around 
the Cape and up to Sand Shoal Inlet. He was directed, moreover, to give particular attention to a 
scheme which should extend from Costin station, on the Chesapeake shore, about three and a half 
miles from Cape Charles, around by Cape Charles Light-house, and northeastward a Jong the Atlantic 
shore about ten miles, keeping in mind the necessity of so locating the stations and l.milding the 
signals that they would serve the uses of a hydrographic party soon to follow. 

At the close of the fiscal year this work was approaching completion, and about two weeks 
later was finished. 
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Mr. Marr reports the following statistics : 

Number of signals erected ....................•........................... 
Number of stations occupied ......................••.....•................ 
Number of points determined .........................................•... 
Number of horizontal angles measured .................................... . 
Number of observations for horizontal angles .............................. . 
Number of micrometer readings .......................................... . 

22 
11 
19 
1~8 
524 

1,913 

49 

Until October, 1886, Mr . .Marr 1>erformed duty on the Pacific coast and in tbe interior, mentio. 
of which is made under beadings of Sections X and XVI. 

Re-establishment of that part of the boundary line between the States of Virginia and North .Caro· 
lina extending from the Atlantic coast westward to the Nottoua.y River.-In pursuance of authority 
granted by the Secretary of the Treasury in respomm to a request from the Governor of Virginia, 
Asl:'istant C.H. Sinclair, in November, 1886, was assigned to uuty in connection with a Commis8ion 
for re-establishing that part of the boundary line between the States of Virginia and North Caro. 
Jina wllich extends from the .Atlantic coast westward to the Nottoway River a distance of ' -sixty miles. 

Maj. Conway R. Howard, on the part of the State of Virginia, and Hon. W. D. Pruden, on 
the part of the State of North Carolina, constituted the Commission. Mr. John Nelson, Aid, was 
assigned to duty with Mr. Sinclair. 

The line was originally surveyed by Commissioners from England, and later by Colonel Byrd, 
in 1728. After a meeting had been held with the Commission a definite plan of operations was 
outlined. This plan involved the occupation of five latitude stations and the determination of 
azimuth at each, as well as at any intermediate point deemed necessary. The tracing: of the line, 
opening of vistas, etc., it was arranged, should be done by the surveyor of tlie Oomlllission. 

The first station selected was at the supposed boundary stone on the Dismal Swamp Canal, 
that being the only known stone on the boundary. Mr. Sinclair states that it is quite evident, 
from the latitude observations both east and weilt of this point, that the stone was over six hun­
dred feet north of the boundary. According to tradition this stone was set about the year 1800, 
more than seventy years after the line had been run b.Y Colonel Bsrd. This station is nearly mhl· 
way between the Atlantic Ocean and the Notfoway River. 

The second station was near tbe Norfolk and Southern Railroad, about a mile south of North· 
• west Depot and ten miles east of the Dismal Swamp Canal. The third was on Knott's Island, 

about three miles from the sea; the fourth on lan<l of Dr. Hines, about ten miles west of the 
canal; the fifth and last was on the west side of Nottoway River, very near the old boundary run· 
ning west from that point, and about half a mile south of the boundary east of the Blackwater 
River. 

These five stations divided the distance into four sections. Polygonal lines starting on a tan-
gent in the prime vertical of the azimuth point connected the stations. Deflections to the north 
were made, as a rule, at every five thousand feet. At each station the magnetic elements were 
determined by observations on three days. 

The statistics of the work are: 

Number of stations occupied for latitude ..................... · . . . . • . . . . . . . . . . 5 
Number of observations for latitude .•.............. ·. ·. · · · · · · · · · · · · · · · · · · · ·. 251 
Number of stations occupied for azimuth .. - ..... · .... · · · · · · · · · · · · · · · · · · ·. - ·.. 6 
Number of observations for azimuth ......... -· · - · · · · · · · · · - · · · · · · · · · · · · ·. · · · - 168 
Number of magnetic stations .......... ····· .. ·········· - · · · · · · · · · _- · · · · · · · · ·. 5 

Duplicates of the field·notes of the survey and a tracing of the map of the line will be deposited, 
as soon as completed, in the archives of this Office. 

Most of the magnetic observations were made by Mr. Nelson. His cordial co-operation in the 
work is acknowledged by Mr. Sinela.ir in his report. 

H. Ex. 17-4 
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SECTION IV. 

NORTH CAROLINA, INCLUDING COAST, SOUNDS, SEA-PORTS, AND RIVERS. (SKETCHES Nos. 1,5, 16, and 17.) 

Rc-cstalilishment of that paYt of the liomidary line between the States of NoYth Cat·olina and Vir­
ginia which extends from tltc Atlantic Ocean to the Nottoway Rivcr.-Under the heading of tLc pre­
ueuiug section, foll reference was made to the detail of Assistant C. II. Sinclair to act in concert with 
a Commission for the re-establishment of part of the bonndary line between the States of North 
Carolina and Virginia. · 

'l'his honrn1ar;r liue, of about sixt.r miles in length, extends from the Atlantic Ocean to Notto­
way Birer, and ha Ying lieen originally marked in the early part of the last eentnry, tlie monu­
ments or stones had all been lost, with the exeeption of one, which Mr. Sinclair found to be quite 
out of position. 

Details of the mode of procedure adopted by Mr. Sinclair after conference with the members 
of tLe Commission are given under the preceding heading. 

Specia.I hydrograplty.-Suneys and examinations undertaken in connection irith the ini,estigation 
of oyster-beds for the State of 1forth Carolina.-Reference was made in the last annual report to the 
dt.>tail of Lieut. Francis )finslow, U.S. N., Assistant Coast and Geodetic Survey, for special service 
at the request of the authorities of the State of North Carolina, and to tlie progress of the hydro­
gra.pLic sun·eys and examinations required in connection with the investigation of the oyster.beds 
of the State. 

In order to determine the areas suitable for oyster culture, the State authorities desired the 
location of the natural and artificial oyster-beds, aud a general examination of tLe Sounds. The 
field of work was limited b,y nature to those bodies of water lying to the southward of Albemarle 
Sound, and included Uroatan, Roanoke, Pamplico, Core, and Bogue Sounds and their tributaries. 
'l'o get the data needed iu the least time and in the most economical mauner, this area had to be 
treated as a whole, aud not investigated by piecemeal. For instance, in the ex1Josed portions of 
l'amp1ico Sound, work could on1y be done in the summer season, and consequently the investiga­
tion of the bays, rivers, and creeks was left for the winter. Also the determinations of the general 
specific graYity could be made to a great extent during necessary passages to and from ports. 

For these antl other reasons Lieutenant Winslow reports at the close of the fiscal year that 
altl1ough the examination of but few localities has been entirely completed, the work is neverthe­
less well adYanced as a whole, and all of the necessary data will be collected in the course of a few • 
mouths. Upon its completion he will submit a full report of the work, similar in character to 
those publislied in Appendix No. 11 to the annual report for 1881, on the oyster-beds of James 
llirnr and Tangier and Pocomoke Sounds. 

The party was organized 011 board the schooner Scoresby. Among the various difficulties 
incident to tbe work and the obstacles encountered in it causing delay, Lieutenant Winslow 
mentions shoal water, foggy arid stormy weather, much sickness among the men, and the want of 
experienced assistants-

In Core Sound, the examination of which was completed in September, 1886, the water was 
too shoal to permit the passage of the schooner through the Sound, or even the approach nearer 
than from ten to twenty mile.:s to the working ground of the party. It became necessary, therefore, 
to establish camps on shore for the use of small detached parties, working in light-draught skiffs. 

'Ihe weatLer during the year was unusually bad. In July and August, 1886, strong south­
westBrR prevailed about Beaufort and Core Sounds, which made it almost impossible for boats to 
liYe. Ou August 23, in the passage from Beaufort to Ocracoke Inlet, a severe cyclonic gale was 
encountered, in which every sail of the vessel was split and one of the boats lost. During the 
wiuter mouths the Scoresby usually rode with both anchors down, and at times was unable for a 
week to lower a boat. 

Sickness also interfered with the progress of the party, and it was not an infrequent expe­
rience to have one-third of the working force on the sick-list. These obstacles, together with the 
necessity for going from one to two hundred miles for all supplies, have not only retarded the 
completion of the work, but made it of an extremely arduous nature for both officers and men. 
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.As at first organized, Lieutenant Winslow's party consisted, besides himself, of two naval 
officers, Lieut. B. T. Walling and Ensign J.C. Drake, and a recorder. Lieutenant \\alling was 
detached in July, and no one was detailed in his pla-0e until December, when Ensign C. 1\L Fahs 
was assigned. This officer was detached, however, on May 9, after a service of about four months. 
Hence, with t,he exception of about five months, the conduct of the work rested upon Lieutenant 
Winslow and Ensign Drake, and it was on1y by training some of the crew holding the higher 
rates so as to utilize them as observers, or place them in charge of boats, that field operations 
could be continued. 

Lieutenant Winslow mentions Messrs. Johu D. Battle, J. W. Stearns, E. 0. Robinson, and 
\V, F. Hill as having rendered efi'ectirn service, but expresses his special indebtedness to Ensign 
Drake, whose good judgment and careful management contributed largely to the success of the party. 

ltfagnetic obsen1ations at stations in Korth Carolina.-In the course of the season's work executed 
by Assistant James B. Baylor under instructions issued in January, 1887, four stations in North 
Carolina were occupied for the determination of the magnetic elements. 

At Smithville, near the mouth of the Cape Fear River, the station of 1874 at Fort Johnston 
was re-occupied. Declination, dip, and intensity were determined on two days, and time and 
azimuth by observations on the sun on one day. 

At New Berne the station of 1874 in the grounds of the National Cemetery was re-occupied, 
the three elements of the earth's magnetism being determined on two days, and azimuth and time 
on one day. 

Similar observations were made at Raleigh, the station of 1854 in the grounds of the State 
Capitol being re-occupied. At Weldon the station of 1875 in the grounds of the Methodist Church 
was re-occupied. But two days' observations were made at this station, the declination, dip, and 
intensity being determined on one day, and the time and azimuth on another. 

Valuable additions to our knowledge of the secular changes in the elements of the earth's 
magnetism may be expected by careful repetitions of observations at the same stations at periods 
ranging from ten to twenty-five years. 

Other stations occupied by Mr. Baylor between January and April, 1887, are referred to under 
headings in Sections III, V, VI, and VII. 

Connection of old with new triangulation near the mouth of Cape Fear River, North Carolina; 
topographical resurvey of New Inlet, and soundings in Masonboro Inlet, North Carolina.-In pursuance 
of instructions issued towards the close of February, 1887, Assistant D. B. Wainwright left \Vash­
ington March 2, and having organized his party at Wilmington, N. C., took up the connection 
between the triangulation in that vicinity and that on the sea-coast in the neighborhood of Wrights­
ville and Masonboro. 

In order to accomplish this, it was necessary to recover two of the stations of the former coast 
triangulation, and after much labor, :Money Point and Berry, on the inside shore, between Mason­
boro and Old Topsail Inlets, were found. .A scheme of work was then laid out, consisting partly of 
triangulation and partly of wire measure, and prosecuted till .April 4, when its execution was tem­
porarily suspended to take up the topographical resurvey of New Inlet. This was done in order 
to have in readiness all points that might be needed by a hydrographic party. High winds pre· 
vailed during April, retarding the work and subjecting the party to great exposure. 

On May 11, the triangulation and topography having been finished, the party was transferred 
to Wrightsville, where observations were .made for azimuth. Masonboro Inlet was also sounded, 
with the two principal channels leading into it. 

Field operations were brought to a close June 20. The statistics are as follows: 

For the work at the mouth of Cape Fear River: 
Number of miles of shore-line surveyed .. - .................. - . . . . . . . . . . . . 33 
Area of topography, in square miles ............ " .. - ... ; .... -....... - . . . . 6 
Number of points determined in geographical position .............. - . . . . . 11 

For the work in the vicinity of :Masonboro Inlet: 
Number of miles of wire measure ..............•....... - ..•••••••• • . . • . . 6 
Number of miles of shore-line surveyed .. - . - .......... - - . . . . . . . . . . . • • . • . . 10 
Number of miles of soundings run .... -•..•••••••....••.......•... - ..• - . 8 
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The whole number of stations of the triangulation occupied during the season was eighteen, 
and the number of azimuth stations two. DescriptiYe reports accompany the topographic anti 
hydrographic sheets showing the results of the survey. 

Dnty assigned to l\Ir. 'Vain wright earlier in the fiscal year is referred to m1der the heading of 
Section II. 

Obsenations of currents off· Gape Hatteras.-llydrographic surrey off Xew Inlet, North Oaro­
lina.-Hefercnct• in detail will be found under the heading of 8ection Y 1 to the observations of 
currents wade by Lieut . .J. E. Pillslmr;v, U. S. N., .Assistant Coast aml Geodetic Survey, com. 
manding the steamer Blake, during the winter and spring of 1887, in continuation of his explora­
tions of the Gulf Stream. 

His current stations crossed the stream in three sections, one between the west end of Uuba 
and the peninsula of Yucatan; a secoml between Rebecca Shoal, Florida, and Ha>aua, Cuba, :md 
a tllird uormal to the coast off Cape Hatteras. Upon all of the sections, the steamer was anchorell.at 
much greau•r depths thau before attempted, the greatest being off Cape Hatter:.is in 1,83~ fathoms. 
Lieutenant Pillsbury reports that one of the most interesting results of the obsen·ations off Cape 
Hatteras was the discovery by direct evidence of the existence of tidal action and of a polar 
counter-current underneath the Gulf Stream water. 

Upon completing his current observations Lieutenant Pillsbury took up under instructions a 
hydrographic resurvey off New Inlet, North Carolina. Of this resun·ey the following statistics 
are reported : 

l\1iles of soundings run .................................................. . 
Angles measured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Number of soundings ....................................•............... 
.Area of survey, in square miles .......................................... . 
Length of Hhore-line adjaceut to soundings ................................ . 

68 
1,400 
5,447 

5 
7 

Tbii:; work done, the Blake proceeded north, and arrived June 6, 1887, at Boston, where she 
was refittetl for a summer cruise. Reference to hydrograpby executed uy her commander off Chat­
ham aml l\lonomoy, :'.\lass., is made under the heading of Section I. 

The following-named naval officers were attached to the party on board the Blake during the 
fiscal year or parts of it: Ensigu (now Lieut.enaut) T. D. Griffin, U. S. N.; Ensigns R. M. Hug·lrns, 
A. G. Rogers, .J. H. Hetherington, W. J. Sears, F. R. Brainard, Franklin Swift, J. K. Seymour, 
U. S.N. 

The recorders were Passed .Assistant Surgeon W. B. Rush, U. S. N. (when the vessel was 
engaged on current or deep-sea work); Pay Yeoman N. G. Henry, and Ship's Writer W.W. A11pel­
get. Master-at-Arms Jens Petersen contributed largely to the succefis of the party. 

Lieutenant Pillsbury gives in his annual report the following summary of statistics for the 
fiscal year : 

Number of miles of soundings run •................... _ ..............•... 
Number of angles measured . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . 
Number of soundings ....••• _. . . . . . . . . . . . . . . . . . . . • . . . . ................ . 
.Area developed, in square miles ...........................••............. 
Length of adjace11t shore-line . . . . . . . . . . ................................ . 
Number of current stations occupied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Nnmher of current obsen·ations with the current meter ................... . 
Number of surface observations with a current pole ...................... . 

SECTION V. 

2,069 
6,249 

.'.57, 368 
6,550 

177 
37 

2,509 
2,521 

SOUTH CAROLINA AND GEORGIA, INOC.UDING COAST, SEA-WATER CHANNELS, SOUNDS, HA.RBORS, 
AN"D RIVERS. (SKETCHES Nos. 1, 5, 16, and 17.) 

Special hydrographic examination in Charleston Harbor.-Iu order to ascertain definitely whether 
the earthquake of August 31, 1886, which was so disastrous in its effects in the city of Charleston, 
bad produced any changes of importance in the harbor an(l approaches, .Assistant C. O. Boutelle, 
whose knowledge of the locality by many years' service in that section was known to be minute 
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and thorough, was instructed in Seritember to proceed to Charleston and make such examinations 
of the bar and channels as would be sufficient to decille upon reported changes. 

Mr. Boutelle arrived in Charleston September 10. By directio11 of tlrn St>cretary of the Treas­
ury, the Collector of the Port had placed the revrnue steamer Hugh JlcCulloch at his service for the 
examinations required. After an interview with Lieut. I~. \T, Al>bot, U. S. Engineers, iu reg-ard 
to the tidal observer at Fort Sumter, who bad also observed for Lieutenant Ilanus, U. S. N., 
Assistant Coast Survey, in his hydrographic surny of tbc bar a11d cl:mmelis executed in Apiil 
and May, 1886, Mr. Boutelle proceedetl at once to Fort Sumter in the .JlcCulloeli arnl st;lrtHl thlal 
obiservations. By noon of tlie same da.r lie began lines of soundiugs in tht~ 11orther11rnost or'' Pump­
kin Bill" Channel. B.r 3 p. m., the sea having risen with the tide autl tlle coming in of the se>t· 
breeze, he stopped sounding and nm out five miles to the Rattlesnake Shoal Light-sbip to obtai11 
her master's account of the effect of tbe earthquake upon his vessel, whicli is anclioretl in tbirty feet 
of water, about firn miles east of tbe "Swash" or ,Jetty Channel. The master of tbe Light-ship 
reported that a little before ten o'clock on the nigltt of August 31, as he was sitting iu his cabin, 
lie felt a shock as though a Yesscl had struck the Light-ship all(} was drag~("ing b.r them, jarring 
the sliip se'ierely. The shock was accompanied by a heavy rumbling sound. Springi11g to tbe 
deck be found the sbip shaking in m·ery part, but not vibrating. Masts and lamps were scYerely 
jarred, but notliing was broken and tlle lamps were not extinguished. Tile first and severest 
shock lasted fort.r-five seconds. :Four others were felt that night, and lighter ones had occurred 
every day since. 

At the time of the first shock there was a gentle, long-rolling swell setting in from the sea. 
It Witts not changed in character or volume by the shock. Tlic ship was riding with Lead to tide. 
S!Je dill not change her direction, nor was there any strain upon the vessel's moorings as there 
would Lave been if an.r wave from seaward had accompanied the earthquake. 

Tlie next day l\lr. Boutelle ran all lines needed to lletermine wbether any changes bad taken 
place in the Sonth Obannel, the one now chiefly used. The sea was much heaYier tllan 011 tlw 
clay before and interfered with the work greatl;\·, but sufficient data were obtained to estal1li1o;h 
the fact that no serious changes had occurred in either of the principal charmels used for Yesst•ls 
of heavy draught, and that all changes that bad taken place were for the better. 

Having telegraphed this result to tbe Office, he went the day after to Fort Sumter, obtai11Pd 
the record of tides observed during all times of sounding upon the bar, and arranged with tl1e 
observer to continue the observation of each high and low tide until notified to stop. U11itPd 
States Assistant Engineer Allen accompanied him to Fort Sumter and verified by lm·e!in;.: tlw 
relation of the zero of the tide-gauge to the bench-mark upon the Fort. He found it to be tlw o;aul\• 
as before the earthquake and the same as when Lieutenant Hanus made his SUITC,Y. Thi' ;.;crn1Hl­

ings taken by l\fr. Boutelle will, therefore, when reduced to the plane of reference used hy Li<'U­
tenant Hanus, become a direct means of ascertaining an;y cl1anges upon the bar caust•d h,r tl1e 
earthquake, or by any local causes, such as are continually acting upon all chaunel8 iuto the har­
bors of the South Atlantic. 

The statistics of the examination are: 

Number of lines of soundings run............................ . . . . . . . . 13 
Number of miles run in sounding .................. _........................ 18 
Number of miles run by steamer in addition to sounding lines . . . . . . . . . . . . . . . . . 5!) 
Number of soundings .................................... - ................. u:H 

Mr. Boutelle concludes bis report by expressing his obligations to the officers of the revenue· 
steamer McCulloch for ready and zealous assistance given him througliont t!Je whole of his stay. 
To Lieut. Commanding Frederick M. Munger, Lieut. and Executive Officer George W . .McConnt-11; 
Lieut. J. J. Sill, and Pilot Edward Dennis he was specially indebted for assi8Htnce which con­
tributed greatly to the rapid execution of the work. Other duty assigned to Mr. Boutelle during 
the fiscal year is reported under the heading of Section XV. See also "Special operations." 

Mu,gnetic observations a.t stations in Georgia.-Tlie following-named statioui< in the State of 
Georgia were occupied by Assistant James B. Baylor for the determination of the maguetic 
elements, under instructions issued in January, 1887. 

At Way Cross, Ware County, a station wa11 established north west of the Grand Central Hotel. 
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Observations for magnetic declination, dip, and intensity were made on one day, time and azimuth 
wer.:i determined on one day, and latitude on two days by observations of the sun. 

At Brunswick, a station was established in the open square on Gloucester street near the 
Custom-house. The magnetic elements were determined on one day, and time, latitude, and azi­
muth on one day by the observations of the sun. 

Similar observations were made at Jesup, Wayne County, where a station was established in 
the garden in the rear of the Altamaha Hotel. 

At Milledge\'ille, the station of 1875 in the Old Capitol grounds was re-occupied. Declina­
tion, dip, and intensity were determined by observations on two days, and time and azimuth by 
observations of the sun on one day. · 

Other stations occupied by Mr. Baylor for determining the elements of the earth1s magnetism 
are referred to under the headings of Sections III, IV, VI, and VII. 

Hydrographic survey off the bar of St. Simon's Sound, Georgia.-On the way north from work 
off the Florida coast, which is reported under the heading of Section Vl, Lieut. J.E. Pilb:1lmry, 
U.S. N., Assistant Coast and Geodetic Survey, in pursuance of instructions, made a hydrographic 
survey off St. Simon's Bar, Georgia. 

No triangulation points could be found, except the foundation of the old Light-house, so that it 
became necessary to measure a base, establish its azimuth, and make a local triangulation. This 
done, the soundings desired were quickly obtained, and the Blake proceeded to New Inlet, North 
Carolina, where hydrographic work was executed which is referred to under the heading of Section 
IV. The work off St. Simon's was finished about the middle of l\1ay, 1887. Its statistics are: 

Miles (nautical) of soundings run ............ - . . . . . . . . . . . • • • • •• . . . . . . . . . . . . 32 ° 
Angles measured......................................................... 367 
Number of soundings .••••...............•..••••.•............••..••..•... 2, 255 

SECTION VI. 

PENINSULA 01!' FLORIDA, FROM ST. MARY'S RIVER ON THE EAST COAST TO AND INCLUDING THE 
.ANCLOTE KEYS ON THE WEST COAST, WITH THE COAST APPROACHES, REEFS, KEYS, SEA-PORTS, 
AND RIVERS. (SKETCHES Nos. 1, 6, 16,and 17.) 

Magnetic observat-ions at stations in Fk>rida.-ln the course of a magnetic tour through the 
Atlantic and Gulf States from Virginia southward, undertaken in pursuance of instructions 
issued in January, 1887, Assistant James B. Baylor determined tlle elements of the eartli's 
magnetism at five stations in the State of Florida . 

.A.t Baldwin, Duval County, a station was established near the corner of Drew and Center 
streets. One day was occupied in determining the magnetic declination, dip, and intensity, and 
one day in observations on the sun for time, latitude, and azimuth. 

At Tampa, Hillsborough County, a station was established in the Court-house square, and a 
set of observations made similar to those at Bald win. 

At Key West the station of 1879 in the grounds of the Army Hospital was re-occupied; the 
magnetic elements were determined on two days, and the time and azimuth on one day by obser­
vations of the sun. 

At Cedar Keys, a station was established in the open square east of the Suwanee Hotel; the 
magnetic elements were determined on one clay, and time and azimuth on one clay by observations 
of the sun. 

Similar observations, with the addition of a determination of latitude, were made at Gaines­
,·ille, Alachua County, where a station was established on East Main street, in the rear of the 
:Methodist Church. 

Other stations occupied by Mr. Baylor are referred to under headings in Sections III, IV, and V. 
Physical hydrography.-Gulf Stream e:xpk>rations.-Obset·vationB of currents, 1887.-In continu­

ation of the investigation of the Gnlf Stream currents, Lieut. J.E. Pillsbury, U. S. N., Assistant 
Coast and Geodetic Survey, commanding the steamer Blake, having organized his party a.board 
that vessel, left New YorkJanuary.11, 1887, and after a stormy passage reached Key West. Work 
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on the cross-sections previously adopted for the further development of tlrn currents in the Stream 
was immediately taken up. 

The very full and comprehensive report made by Lieutenant Pillsbury of this elaborate physical 
survey appears as Appendix 8 to this volume. It is accompanie<l by tliagrams iu whicli the obser­
vations are graphically represented, and by the aid of which his deductions are enforced. An 
abstract of his report is here given. 

Experience gained in preceding seasons had led to some alterations in the anchoring gear in 
order to secure quicker action and better control over the machinery, and it was found advisahle 
also to use a wire rope of less diameter for the current meter. The registers of velocity for the~ 

meters were renewed and their graduation improved so that the readings could be made more 
easily and with fewer chances of error. 

Referring to the connection between tlrn work of the two preceding seasons and that of this 
season, Lieutenant Pillsbury thinks that viewing the latter with the light of the former, an iuter­
pretation of the record can be made with considerable certainty. 

The sections occupied this season were three in number, one between Rebecca Shoal and Oulla 
(C C); one between Cape Sau Antonio, Cuba, and Yucatan (DD); autl one from Cape Hatteras 
Shoal in a direction about southeast. A.II of these sections are of much greater depth than en~r 
before attempted, and not the least gratifying foature of the season's work was the rcadineRs with 
which the steamer was safely anchored in these depths. The greatest was off Cape Hatteras in 
1,852 fathoms, and that, too, with a surface current of over four knots. 

Lieutenaut Pillsbury discusses the several subjects involved in his investigations under the 
following heads : 

(1) General characteristics and limit of the Stream at each cross.section. 
(2) Daily variation. 
(3) Axis of the Stream. 
(4) Depth, and velocity at difierent depths. 
(5) Results obtained at various sections, with comparison of the same. 
For the details of this discussion and the conclusions which Lieutenant Pillsbury arriYes at, 

the reader is referred to the report. 
Iu closing his report he observes with reference to his project showing the lines proposed for 

the further development of the Gulf Stream current: 
"The sections drawn between the islands of the West Indies are for the purpose of ascertain­

ing tlJC relation between the times and velocities of the current enteriug the Uaribbeau am! pa;;;;ing­
iuto the Gulf of Mexico. l{easoning upon temperatures and depths found in these passages a11(l 
in the Gulf of Mexico, it. has been stated that the water ent.ering the latter comes tllrough the 
'Vind ward and Mona Island Passages. Many of the principal islands are separated by depthi,; 
through which most of the water flowing out of the Straits of Florida could pass. We Jiave 
investigated currents flowing north at two sections and one flowing east. The only place where 
opposite conditions can be found (and within the province of the Coast Survey to i1westigat<>), 
that is, where the Stream is flowing west, or contrary to the direction of the earth's rotation, bin 
the passages between the Wind ward Islands. 

''On the observations now completed the conclusion would be arrived at that in an ocean 
currents flowing north the axis is west of the middle and the current extcncls to about a constaut 
depth. 

''When flowing east, the axis coincides with the middle of the current, and tbe flow is deepest 
at that voint. To ascertain the characteristics of the current flowing west will be of the greatest 
importance to science as "\\'.CU as commerce, and will enable us to defi.ue the fixed laws governing 
the currents of the world with a degree of certainty which, without these data, would be very 
incomplete." 

The officers attached to the Blake were as follows: Ensign R. M. Hughes, U.S. N., executive 
officer and navigator; Ensigns A. G. Rogers, W. J. Sears, F. Swift, and J. K. Seymour, U. S. N., 
observers; Passed Assistant Engineer George W. Cowie, jr., and Passed Assistant Surgeon W. II. 
Rush, U. S. N., who aeted as recorders. Pay Yeoman N. G. Henry and Ship's Writer W. W. 
Appelget served also as recorders. 
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Reference to other duty assigned tQ Lieutenant Pillsbury iR made under the heauings of 
Sections I, II, IV, and V. 

Completion of the triangulation on the west coast of Florida from Pavilion Key to Cape Sable.­
In continuation of his work of previous seasons ou the west coast of Florida, Assistant Jm;eph 
Hergesheiruer, .IJaving organized his party ou board the schooner Quick, in pursuance of instruc­
tions issued in November, 1886, and having made extensive repairs which it was found were much 
needed by the ,-essel, reached his working grouml off Pavilion Key January 9, 1887, and on the 
next day began a triangulation int;euded to be carried down tlte coast to Cape Sable. 

This triangulation began from the line .Freeland-Pavilion Key, and by April 27 had been 
completed to the primary base-line ou Cape Sable, the ends of which had been recovered aud the 
line re-established by Mr. Hergesheimer in 1886. It was intended to make the connection of the 
coast triangulation with the line West Base-East Base, and this involved the opening of the liue 
East Base to Sandy Key. It was found impracticable to accomplish this, as the line passes 
through a heavily wooded swamp, and after two days' cutting the men were force1l to give up work 
on account of tbe mosquitoes. A shorter line, ·west Base-Middle Base, was accordingly selected, 
but still of sufficient length to test fully the triangulation resting on the base, Caxiw IJas to Cape 
Romano, which was measured with beach tapes during the preceding seasou. 

This test was quite satisfactory in latitude, azimuth, and distance. The length West Base to 
Middle Base, as measured with the primary base apparatus by Superintendent Bache in 1855, was 
3,215.8 meters~ and as determined by Mr. Hergesheimer by beach measurement and by triangtlla­
tion carried down the coast for eighty miles, it was 3,216.1 meters, a difference of but 0.3 of a meter, 
or 11.8 inches. 

With regard to the coast-line between Cape Romano and Cape Sable, Mr. Hergesheimer 
observes that it is a succession of heavily-wooded islands, for the most part low and wet, but a few 
high and dry. They vary in size greatly, some being of a few acres in arefl,, others several miles 
in lengtl.J. The Gulf shores of many of the islands are rocky; the formations being coral, in color 
dark-brown, some smooth, and others rough and broken. 

Attention is called to a tidal phenomenon on this coast which deserves investigation, the large 
rise and fall of tides, at times as much as five feet between Cape Romano and Cape Sable. A very 
stro11g current is also reported by l\fr. Hergesheimer, running along the coast on both the floo1l 
and ebb tide. The flood tide makes from the Gulf, and flows south along the coast towards and 
to the eastward of Cape Sable; hence vessels running between Key West and Cape Sable should 
allow for this curnmt, especially at night. 

Having finished his season's work, Mr. Hergesheimer impplied data needed by the hydro­
graphic party on board the steamer Bache, and early in 1\fay laid up his schooner in Manatee Hiver, 
proceeding thence north nuder iustruetions for office duty. 

He commends the services of the very competent aids assigned to him during the season, Mr. 
George F. Bird and 1\fr_ J. H. Gray. 

The statistics reportetl are : 

Number of signals erected .... - . - ...... - .. - - ..........•.•.•...... __ . . • . . • . 24 
Number of point,s determiuetl .. - . . .. . . . - . - ... - ....... - - - ... - . - - . - . . . . . . . . 24 
Number of stations occupied . - - - ..... - - .. - .. , .. -....... - - .. - . - - - ... - .. - . . . 19 
Number of angles measured .. - - - - - - . . . - - - - - - - - - - - . - - - - - - ... - ... - . - . - . - - - . 117 
Number of observations . - . - .. - .... - - . . . . - - - - - - - - - . - - - - . - - . - - - - .. - - - - - - .. 1, 547 

Field duty assigned to Mr. Hergesheimer earlier in the fiscal year is referred to under the 
beading Section II. 

Hydrographic survey on the west coast of Florida f1·oni Cape Romano to the southward.-On the 
8th of April, 1887, Lieut. J. F . .Moser, U. S. N., Assistant Coast and Geodetic Survey, commanding 
the steamer Bache, began a h;rdrographic survey on the west coast of Florida from Cape Romano 
southward. His party had just completed a survey in the vicinity of Cedar Keys, begun at the 
outset of the season. An abstract of the report of this work will be found under the heading of 
Section VII. 
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The survey from Cape Romano southward com1iste<l in executing the inshore and offshore hydrog. 
rapby from Cape Romano to Cape Sitble to the ten-fathom curve, this being the only gap in coast 
hydrography then remaining to be fillecl between Eastport, Mc., and the Delta of the )1ississippi. 

Iu carrying a hydrographic survey along a coast the limits of which were marked by a net­
work of islands, it was fonllll impracticable to run the lines of soundings between and around 
the fringing islands as had been at first intended, on account of the great delays that would be 
involved. As soon as the outer shore-line is passed, the dense mangroves cut off the signals, so 
that a new set of signals would have been needed had the original i\cheme been adhered to. I~ut 

the lines were always carried in as far as possible, and from islaml to island, so that the depths at 
the entmnees, which were seldom more than a few feet, could readily be seen. 

!Jieutenant ~loser observes that should it ever become desirable to ascertain tile depths 
between the thousands of island8 that fringe this coast, it can rearlily be done after the topography 
is finished, by a small party in a light-draught vessel. 

Continuous observations of high and low waters made day and night at a tide-gange estab­
lished on one of the outlying keys gave a mean rise and fall of ti<lcs above the plane of reference 
of 3.34 feet. The greatest rise above this plane was 4.3 feet, and the greatest fall below it 1.15 
feet. The tides as })lotted a.re regular, but show a marked inequality in range of the two daily 
tides. foke those of Cedftr Keys, they are largely influenced by the wind. The tidal current on 
and ar0Lu1d Cape Romano shoal is strong, rmrticularly during spring tid.es and on the seaward side 
of tlie shoal, and the flood current was found setting to the southward and the ebll current to the 
northward. 

With regard to the general character of this coast and of the country adjacent, Lieutenant 
.Moser observes that it is drear.Y, desolate, and uninhabited, and visited only hy turtle-hunters and 
plume-catchers, who sail in craft of light draught and need no guide. The islands which fringe the 
coast are generally mu<i lumps and thickly covered with mangrove; they are small in size, mostl;r 
awash at high water, and protected by a belt of oystern which have taken for holding ground the 
roots of the mangroves and also the O\"erbanging limbs as they droop iu the water. It is here 
that o.vsters may be seen growing on trees, for the spawn that lrns clung to the overhanging 
branches at l1igh water is develo1Jed into oysters that are Ruspemle<l at low water from the tree 
tops. 

Lieutenant Moser's report contains much information of interest to navigators, naturalists, and 
geologists, but the abstract given must suffice here. Ili.s surTey was completed l\Iay 21, soon after 
which the Bache proceeded to Ke;v West and thence north. 

The officers attached to bis party, to whom, and also to the crew, he expresses his thanks for 
their hearty co-operation in the seaRon's work, were Ensigns E. E. Wright, H . .A. Field, "\V. 0. 
Hulme, H. E. Parmenter, and H.P .• ToneR, U. S. N.; Passed .Assistant Surgeon F. B. Stephenson, 
U. S. N.; and .Assistant Engineer S. II. Leonard, U. S. N. Messrs. George R. Jones and .J. L. 
Dunn served as recorders. 

Following are the statistics reported: 

Number of miles (nautical) run iu sounding ........... _ ........ _. _ ........ . 
Number of auglei,; taken .............. _ ............... _ .......... _ .... _ - . 
Number of soumlings ... __ .. _ .. _ ............ _. _ ........................ - . 

SECTION VII. 

1,258 
4,007 

3G,8GO 

PENINSULA OF FLORIDA, WEST COAST, FROM ANCLOTE KEYS TO PERDIDO BAY, INCLUDING COAS'r 
APPROACHES, BAYS, AND RIVERS. (SKETCHES Nos. 11 6, ltl, :ind 17.) 

Magnetic observations at stations in Florida.-Reference was made nuder the lleading of the 
preceding section to the .fiv-e magnetic stations occupied in Florida by .Assistant .Tames B. Baylor 
in .January and February, 1887. Two of these stations, Cedar Keys and Gainesville, fall within 
the limits of Section VII, but as the observations made at them were all of the same character, 
and at stations in the same State, all were noticed nuder the one heading. 

Other magnetic stations occupied by Mr. Baylor are reported under headings in Sections III, 
IV, and V. 
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Inshore and offshore hydrography of the west coast of Florida from Cedar Keys to the Ohassa­
howitzka River.-In continuation and with a view to the completion of the bydrogra11hy of the west 
coast of Florida, Lieut. J. F. Moser, U. S. N., Assistant Coast and Geodetic Survey, having organ­
ized his party aboard tbe steamer Bache, in pursuance of instructions received towards the closi' 
of November, 1886, reached Key West, Fla., December 27, and after a detention in that port for 
some days by a hea>y norther, arrived at Cedar Keys .January 5, 1887. 

The first work assigned to his party was the execution of the inshore and offshore hydrog­
ra1lby from Cedar Keys southwanl to a point off the Chassahowitzka River, thus connecting the 
survey upon which the Bache was employed the previous winter with the several surveys finished 
many years ago and centering at Cedar Keys. 

At the outset, Lieutenant Moser reports that the work gave rather meager results for the 
time and energy employed, and the reasons for this were that the area was very large, the water 
very shallow, tbe shore-line without distinguishing features, and the triangulation on which the 
work was to be based having been executed more than thirty years ago, many of the station 
marks hacl disappeared. 

It was foun<l that the screw-piles which had been adopted at that time for marking the station 
point" were far more suitable for permanent markings than stone or terracotta, which has been 
used of late years. Some of the piles had gone, used possibly for boat anchorn, and iu one instance 
that came to Lieutenant Moser's notice, for a Fourth of July celebration, the hollow iron stem 
making a fair substitute for a cannon. But in all inaccessible places they remained, and on oyster 
reefo had become firmly fixed b~· the adhesion of the oysters to the stem aml flanges, and on tbe 
shell beaches tlw flange!! were packed solid as a rock by deposits of carbonate of lime brought up 
hy the tide from the many marine organisms which secrete that substance. Stones when used are 
frequently carried off as boat anchors, and terra-cotta pipes for station points are rendered worth­
less by a slight blow. 

The scheme of the hydrography, as carried out, consisted in developing the three-fathom curve 
with linel'l 11ormal to the coast, and from one-third to two-ftfths of a mile apart, and such develop­
ment additional to this as was deemed necessary. The ten· fathom curve was developed with lines 
from one and one-half to two miles apart. About fifteen miles from shore the t.hree-fathom curve 
is reached, aud from there the depth increases with great regularity to the ten-fathom curve, which 
is about forty-three miles off sliore. 

To determine a plane of reference for the soundings, a staff-gauge was established near the 
end of the wharf leading from Faber's Cedar Mill on Depot Key. At thie gauge, which was wel·I 
exposed to the tidal movement, continuous observations of high and low water were made frOIJ\ 
February 1 to April 6. Before February 1 occasional observations had been ma.de at intervals. 
It would haYe been desirable to have had the gauge located nearer the center of the work, but no 
suitable location could be found, the shore for the greater part being fringed with oyster reefs, 
uncoyered at low water, and back of these are marsh islands or mud flats, bare at low water, which 
extend from the shore for a long distance. Comparison gauges were used with the Cedar Keys 
galt"ge on all parts of the work. Full details in regard to all of the tide-gauges observed and bench­
marks established arc given in Lieutenant Moser's report. He observes that the tides in that 
locality are easily affected by winds, which cause great irregularity in their range, stand, and time 
of moyement. The lowest. "norther" tides fall as much as two and a half feet below the plane of 
reference, while winds from tlte southward and westward back the water up along the coast. 
During the hurricane of September 10 and 11, 1882, the highest tide known at the station occurred, 
the water rising to a height of twelve feet above the plane of reference. 

The experience aud close observation of Lieutenant Moser, both in field and office duty, lead 
him to urge in his report the need of parties specially'organized for the investigation of currents, 
the short intervals of time available in hydrographic parties for this purpose being quite inadequate 
to obtaining accurate results. This he found to be peculiarly the case off the Florida coast, where 
the set of the current, as apparent from the few observations that could be made, was not unfre­
quently misleading and the results contradictory. 

Work in the vieinity of Cedar Keys was finished April 3, and preparations were at once made 
for carrying out instructions for a hydrographic survey from Cape Romano to Cape Sable. Ap. 
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abstract of the report of this survey appears under the heading of Section VI. The statistics 
there given are for that part of the work. For the work of the season they are: 

Number of miles (nautical) run in sounding.............. . . . . • . . . . . . . . . . . . . 2, 945 
Number of angles taken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • • • . . . . 8, 887 
Number of soundings ....•...••...•...................................... 89, 255 

SECTION VIII. 

ALABAMA, MISSISSIPPI, LOUISIANA, .AND ARKANSAS, INCLUDING GULF COASTS, PORTS, A~"D RIVERS. 
(SKF.TCIIRS Nos. 1, ri, 7, lfi, and 17.) 

Occupation of stations of tlte triangulation in Alabama for extending the measurement of the obliqu~ 
arc of the mer·idian f1·om Atlanta. towards Jfobile.-The value for geodesy of the oblique arc of the 
meridian along the Atlantic coast, extending from Calais, Me., to Atlanta, Ga., a distance of some 
twelve humlred statute mile;;;, will, it is known, be much increased by its extension to Mobile Point. 
The Atlantic and Gulf coast triangulations will be unitetl and an oblique arc of twenty-two degrees 
be obtained. 

For the continuation of the triangulation directed to this object, Assistant 0. H. Tittmann 
took the field in northern and central Alabama early in January, 1887, under instructions issued 
towards the close of the month preceding. Five primary stations were occupied in the course of 
the season-W ornock, Alpine, Horn, Kahatchee, and Laurel. These stations are included in an 
area limited by the parallels of 33° and 3!0 north latitude, and 86° and 87° west longitude. At 
each station, horizontal and vertical angles were observed, pointings being made on such hill and 
mountain tops as seemed notable, and a number of churches and other prominent buildings being 
determined in the towns of Talladega and Childersburgh, Talladega County. 

Field operations were completed towards the end of May. J\fr. Tittmann commends the serv. 
ices of his aid, Mr. J. Henry Turner. Mr. Turner was relieved May 21 and ordered to duty on the 
transcon ti uen tal triangulation. 

In concluding his report, Mr. Tittmann recommends that latitude and azimuth observations 
shouhl be made at station Weognfka when the work is again taken up, this being the last of the 
mountain stations of the oblique arc, so that there is a probability of a change of station errors on 
proceeding south ward. 

Under the heading of Section III, reference is made to other service assigned to Mr. Tittmaun. 
Lines of geodesic leveling carried from Oitronelle, Ala., to Quitman, 11Iiss.-By successive steps, 

the line of precise leveling which is intended to connect a point on the Gulf of Mexico with the 
transcontmental line of geodesic leveling is approaching completion. 

With the exception of a gap between Citronelle, .A.la., and Quitman, Miss., lines of precise 
leveling were continuous in January, 1887, between New Orleans by way of Biloxi, Miss., an<l 
Mobile, Ala., to Okolona, Miss. To fill this gap Assistant J. B. 'Veir organized a party under 
instructions dated January 6, and in March reached Quitman. From Okolona, in order to connect 
with the transcontinental line of geodesic leveling, the work must be carrietl to Villa Ridge, Ill., 
about sixteen miles north of Cairo. 

In the organization of his party for the work of 1887, Mr. Weir had the advantage of the aid 
of an experienced observer, Subassistant John E. McGrath, aud was enabled thereby to run sepa­
rate lines of levels which should be entirely independent of each other. 

Mr. Weir, using geodesic micrometer level No. 3, ran the lines from south to north, and Iar. 
McGrath, with geodesic micrometer level No. 2, ran the lines north to south, the lines going over 
the same ground. The leveling-rods only were common to the two operations, hence as nearly 
perfect a system of checks was secured as practicable. 

The country passed through was generally low, fiat, sandy, and wooded with pine, broken here 
and there by small sand·hills1 affording on the whole a good foundation for instruments and plates 
to rest on. 
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During the season seventy-seven miles of levels, forward and backward, were run, and eleven 
permanent bench-marks were established. The total discrepancy between the two lines at Quit­
man was 4.9 millimeters, or about two-tenths of an inch. 

Mr. \Veir expresses llis appreciation of the care and skill with which Mr. McGrath performed 
bis duties. He commends also the good sen"ic11 rendered by Extra Observer W. B. Fairfield, who 
acted as recorder in the party, and in Mr. Weir's absence took his place as obser\·er. 

Field operations were closed March 24. Other service assigned to Mr. \Veir is referred to 
under headings iu Sections I and II. 

Triangulation and topograph!J upon the coast of Loufaiana, between Grande Isle and Raccoon 
Point.-Iu continuation of the survey of the southwest coast of Louisiana, Assistant F. \V. Per­
kins organized his party on board tile steamer Hitchcock at New Orleans early iu February, 1887, 
and after some detention by bead wind and sea off tue lmr of Grand Pass, began the triangula­
tion and topography of that portio11 of the coast which is included between Grande Isle and Rac­
coon Point. 

The coast.line in this locality is formed by a cordon of sand-faced marsh, pierced at intervals 
by inlets with unknown bars at their months and a doubtful depth of water inside. The only har­
bors of refuge of which anything was known were at Grand Pass and Raccoon Point, nearly sev­
enty mileR apitrt. But in the course of a recunnaissa.nce on February 7, Subassistant W. C. Hodg­
kins, who was attached to the party, upon sounding Chiniere Pass, found a narrow bar carrying 
seven feet, with a good anchorage inside in twelve feet, soft bottom. This unexpected discovery of 
so good an entrance and harbor within the limits of the work was very gratifying. Reconnais­
sance, building of signals, and tue sounding ont of bars were at once begun, and all bands working 
with a will, the party had, by the end of the month, notwithstanding the great amount of fog, com­
pleted the onter line of signals for the triangulation as far as Oat Island Pass, erected the greater 
part of tlw inner Jiue of signals, and assured themselves of the practicability of the entrances and 
harbors at Pass Fourchon, and Tim bullier arnl Cat Island Passes, besides finishing many miles of 
topograph;r and quite a number of ohsen-ations of horizontal angles. 

Mr. Perkins observes tllat PaRs Fourchon has bad its present depth of five feet only since the 
hurricane of 1886, wl1ieh wasued it out. 

For tlie extension of the triangulation westward and southwestward from Grande Isle, a base 
was selected which formed a good connecting line with the old work. From this line, Tambour­
Southwest base, points were established in Tambom Bay, and as much triangulation and topog­
raphy done as could be readily reacl1ed from the vessel's anchorage. Afterwards the Hitchcock 
was taken outside, while the work of all descriptions was being completed as far as West Timbal­
lier Pass, which was entered with seven feet of water on April 16. 

Timballier Bay is about twelve miles wide from east to west, and if Lakes Ohien, Felicity, etc., 
with which it is closely connected, are included, it is about twenty-four miles from north to south. 
Grande du Chien, Point ,J eau, Charles, and Terrebonne Bayous empty into it, and it is connected 
by canal with Ila.yous Blue and La Fourche. There is a sparse population on the islands, but the 
main marsh is belie\'ed to be for the most part too soft and too low for reclamation. 

Terrebonne Bay, separated from Timballier Bay by the narrow tongue of land through the 
center of which Bayou Terrebonne runs, is only about half as large, and receives its waters mainly_ 
from Little Caillon Bayou. T11ere were no inhabitants near the southern end, but wooded islands 
and occasional houses were visible from Smith's Island. There are two entrances to Terrebonne 
Bay, Vine Island Pass, with not less than seven feet at the western end of the island of that name, 
and Cat Island Pass, between Vine Island and Caillou Island. 

Other details of local interest a.re given by Mr. Perkins in bis report, which bears internal evi­
dence to the ability and energy with which be directed the labors of bis party. 

He had the aid during the season of Assistant C. T. Iardella, a topographer of long experience, 
and of Subassistant Hodgkins, whose name has already been mentioned in connection witlt this 
work. Mr. Iardella's unflagging industry is highly commended by his chief. The work in which 
Mr. Hodgkins was occupied was various in its character, calling for the application of exceptional 
methods, not unfrequently in regions difficult of access, but hiR ready appreciation of the require­
ments of the survey enabled him to overcome all difficulties and obtain satisfactory results. 
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On the 23d of June the triangulation and topography had been so far completed as to furnish 
data sufficient for the hydrographic surveys of the outer coast of Louisiana and its inlets from 
Grande Isle to Raccoon Point, at the western end of Isle Derniere, and the Hitchcock was soon 
after laid up at New Orleans and the party disbanded. 

Following are the statistics of the season: 
Number of stations occupied in triauguhttion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 
Number of points <letennined in geographical position ........ _ ........... __ .. @ 

Number of miles of shore-line stu\·e;yell ......... _ ........................... 203 
Number of miles of shore-line of creeks and bayous .......... _ ................ 117 
Number of miles of marsh-line............................... . . . . . . . . . . . . . . . . 7fl 
Area surveyed, in square miles ....................... _ . . . . . . . . . . . . . . . . . . . . . 103 

Other service performed by Mr. Perkins is referred to under the heading of Section XIV. 
Hydrographfo .~urvey!il on the coa,st of Louisiana.-Brief reports of siuveJ·s executed ou the coa.st 

of Louisiana early in 1887 havfl been received from Lieut. D. D. V. Stuart, U. S. N., Assistant 
Coast and Geodetic Survey, commanding the steamer Endeai•or. He has sent to the Office a trac­
ing which shows the channel cwssing the bar near Southwest Pass and entering Yermilion Bay, 
and also the records of work done in the survey of the dredged channel into AtchafahtFt Bay. 
These surveys were made under instructions <lated in December, 1886, aml in April, 1887, and 
were finished soon after the middle of May of that year. 

The statistics are: 
Miles run of soundings ....• , • . . . . . . . . . . . • . . . . • • . . . . . . . . . • • • . . . . . . . . . . . . . . 904 
Angles measured. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 786 
Number of soundings .................................................... 28, 413 

Other bydrographic work executed by Lieutenant Stuart is referred to under the heading of 
Section II. 

SECTION X. 

CALIFORNIA, INCLUDING THE COAST, BAYS, HARBORS, AND RIVERS. (SKETCIIES Nos. 2, 8, !l, lf>. ltl, !incl 17.) 

Triangulation begun for the examination of changes along the shore of San Diego Bny and 
vicinity.-Upon the receipt of instructions early in ,Tuue, 1887, Assista11t A. F. Itodgers, who had 
been engaged in a resurvey of San Francisco Bay entrance, made arrangements to proceed to Sau 
Diego, to begin there a triangulation which should determine the geographical positions and shore­
line needed for the examination of changes along the sl10re of San Diego Bay and vicinity. 

Arriving at San Diego on June 11, Mr. Rodgers, ~ith the aid of Subass!stant Isaac \Yinsto11, 
had determined, by the close of the fiscal year, a sufficient number of points for the projection of 
the topographical sheets, and reports that the examination of changes on the shore of the bay will 
be carried forward as rapidly as possible. 

The trigonometrical determinations included the principal buildings in the city of Sau Diego, 
and in National City and the town of Coronado, opposite San Diego. Also the ouly ohjects avail­
able in South San Diego, all the beacons and channel buo~'s in San Diego Bar, the three bar 
buoys, and the hydrographic signals erected and used by the United States Engineers iu a recent 
hydrographic survey. A number of directions were observed also upon the Coronados Islands, 
twenty miles south of the entrance to the bay. 

Mr. Rodgers refers in his report to the cordial and steady support giYen him in both field and 
office work by Mr. Winst-0n. 

The statistics of the San Diego work are: 
Number of stations selected and signals erected . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 18 
Number of stations occupied....................... . .. . . . . . . . . . . . . . . • . . . . .. 24 
Number of observations of horizontal directions . . . . . . . . . . . . ...•............ 934 
Number of geographical positions determined ................. _.......... . . . 80 

Oontinuatwn of the triangulation and topography of the soitth coast of Califm·nia.-Preparations 
had been made early in August, 1886, by Assistant A. F. Rodgers to take the field in continuation 
of the triangulation and topography of the south coast of Oalifornia., and as soon as the appro-
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priation for the work became available the party was sent forwanl by steamer to San Pedro, and 
thence by rail and wagons to Sau Juan Capistrano. Subassistant Isaac Winston, attached to Mr. 
Rodger.s's party, reached Capistrano August Hl, and moved the camp stored there to San Onofre, 
twelve miles soutli, where tlie tents were pitched. 

:Field-work was begun immediatel.r upou :.\Ir. Rodgen;'s arrival by the erection of signals and 
the·occupation of stations needed to obtaiu a base from which to carry the topography south from 
Point San Mateo, that being the southern limit of ti.Jc work of the previous season. Fiftceu 
stations lla>ing been occupied trigonometrically, the topography was taken up and contiuuml 
until Nm·ember 25, when the amount of funds remaining on hand made it necessary to close :fieltl 
operations on this part of the coast. 

The statistics reported are: 

Number of stations selected and signals put up........... . . . . . . . . . . . . . . . . . 17 
Number of horizontal angles observed .................................... 2, 208 
Number of pointings made ................................................ 4, 416 
Number of geographical positions determined.... . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Number of miles of roads surveyed .......................... - - . . . . . . . . . . . . 10 
Number of miles of creeks surveyed. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Number of miles of shore-line surveyed...... . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 14 
.Area surveyed, in square miles...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

Having stored bis instruments aud camp equipage at Capistrano, in default, of a safe storage 
place farther south, Mr. lfodgers proceeded nuder instructions to San Francisco, where he was 
employed in office-work at the suboffice until the middle of .April, when he was directed to organ­
ize a party for the resurvey and examination of San Francisco Bay entrance. Subassistant 
'Vinston, who had been temporarily detached and directed to report to Assistant Davidson for 
!luty, was re-assigned to :Mr. Rodgers's party. 

Reference to this duty and to service executed by Mr. Rodgers in San Diego Bay is made 
under other headings in this section. 

Serfrs of nw.gnet·ic observation11 ivith .~elf-registering niagnetfo apparatus continned at Lo11 Angeles, 
Cal.-From the beginning of the fiscal year until February 1, 1887, the charge of the magnetic 
observatory at Los .Angeles, Cal., was continued with Subassistant Carlisle Terry, except for a 
short period in .Jul.r, 1886, when Subassistant R. A. Marr was in charge. 

In accordance with arrangements previously made, Assistant Il. E. Halter reported for duty 
at the observatory September 7, and began at once to familiarize himself with the methods of 
obtaining a coutinuous photographic record from the .Adie magnetograpbs. On February 1 he 
relieved Mr. Terry, who, on account of failing health, had been instructed to proceed to his home 
and take up office-work. • 

This change of duty seemed for a time to be beneficial, hut the hope of Mr. Terry's recovery 
entertained by his friends and associates on the Survey proved to be a delusive one. 

His death took place at his father's residence in Columbus, Ga., March 10, 1887. 
Mr. Halter has submitted his annu~l report of the work of the observatory. The photographic 

traces giYing the record of differential measurements have been continuous, with but little excep­
tion; the absolute measures of the magnetic declination, clip, and intensity were made regularly 
on the 14th, 15th, and 16th of eaeh month. 

In the routine work he had the assistance of Mr. W. P. Miles. The statistics for the period of 
l\1r. Halter's charge are as follows: 

Number of observations for time ....................•••................... 
Number of observations for temperature .................................. . 
Number of unifilar hourly scale readings ....................•...........•.• 
lfomber of bifilar hourly scale readings ............•.•..................... 
Number of vertical-force readings ........................................ . 
Number of observations for absolute declination ..........•................. 
Number of obser>ations for absolute dip .................................. . 
Number of observations for absolute intensity ..••...............••......... 
Number of observations for scale values of biftlar and vertical-force magnets .. 

156 
1,885 
3,564 
:~. 574 
3,574 

780 
1, 560 

885 
324 
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Topographical surveys on the coast of California in the vicinity of San Simeon Bay.-The topo­
graphical survey on the California coast, which was referred to in the last annual report as in 
course of execution by Assistant Stehman Forney in June, 1886, was continued by 1\lr. Forney 
until October 15, 1886, at which date the survey of the shore-line from Villa, Creek to Pico Creek 
was finished, and a connection made with the shore-line surveyed by Assistant Rockwell in lSil-
1872. He completed ah;o a detailed topographical surve~·, including the country one and a l1alf 
statute miles back from the coast (taking in the town of Cambria) to the mouth of Santa Rosa Creek. 

During the period following the close of field operations and until early in May, 1887, 1fr. 
Forney was engaged at the suboffice, San Francisco, in completing his field records and inking and 
making tracings of his topographical sheets. 

On May 11, having received instructions to resume his topographical survey, he proceeded to 
Cambria, San Luis Obispo County, wllere he organized his party and establi:>he<l his camp on the 
eastern end of Hearst's Rancll. Taking up the surve.y from the mouth 'Of Santa Rosa Creek west­
ward, he had but a few da;vs' work at the close of the fiscal year to complete it to a junction witll 
.Assistant Rockwell's work at San Simeon Ba~'· 

From this locality to the mouth of Villa Creek, the country included in the topograpllical sur­
vey has for its chief features rolling hills and small valleys diYided into dairy farms. For vessels 
approaching this part of the coast, tLe Cambria Pines and the Pico l'ines are prominent landmarks, 
being isolated clumps ?f pines which are the only trees immediately on tlle coast between San 
Diego and Monterey. The Cambria Pines stand on both sides of Santa Bosa Creek, extending 
one and one-half statute miles to the southward and eastward of its mouth, and to the westward 
one statute mile. The Pico Pines are two and a half statute miles west of the Cambria Pines. 

San Simeon Bay, Mr. Forney observes, is a good southwest lee am.I a safe anchorage duriug 
the summer months. At this point there is a good wharf eight hundred and sixty feet long, and a 
large warehouse, built and owned by Mr. George Hearst (now a Senator from California), whose 
lauded estate extends from the Arroyo del Padre Juan to San Carpojoro Creek, embracing eJeyeu 
square leagues of excellent farming and dairy land. Steamers going to and from San FranCisco 
lancl at this wharf every four days, touching at points on the coast as far south as San Pedro. 

Mr. Forney gives some interesting statistics showing the large amount of imports and export8 
from San Simeon Bay during the fiscal year, and the thriving trade of which the town of Cambria 
is the center. 

Other statements in his report with regard to the character of the coast, the effects of winds, 
etc., will be of value for the Pacific Coast Pilot. 

Statistics of the work accomplished are as follows: 
Number of miles of shore-line surveyed •........•................. _ .... _..... 13 
Number of miles of roads surveyed .. _ ........ , ....... _ ... _ ..... _ .. __ ... _... 41 
Number of miles of creeks surveyed................................ . . . . . . . . . 40 
Number of miles of fences surveyed ......................................... 115 
Area of topography surveyed, in square miles................................ 27 

General charge of Pacijic roast work.-Resurvey of Suisun Bay.-Coast Pilot work.-Hydro­
graphic examinations.-The assignment of Assistant George Davidson to the general charge of the 
operations of the land parties of the Survey on the Pacific coast was continued during the year. 
He has submitted general plans for the prosecution of the land work in the different sections along 
the coast, made out detailed instructions for each chief of party, examined estimates and referred 
them to the Superintendent, and, whenever practicable, has confeITed personally with the chiefs 
of parties. He has received and transmitted all official correspondence between the Office and tLe 
several Assistants and Subassistants. 

In .Tuly, 1886, Mr. Davidson was occupied in making astronomical and magnetic observations 
at stations in Oregon, reference to which will be made under a heading in the next section. 

On bis way down from Oregon, in July, he made such notes and sketches for Coast Pilot pur­
poses as the weather would permit. It was too thick to get views of Leadlands, etc., with the 
photographing apparatus. 

Work was continued upon the fourth edition of the Coast Pilot for California, Oreg-on, and 
Washington Territory, and at the end of the fiscal year the manuscript had been finished to the 
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head of Fuca Straits. Some nine hundred and thirty pages of the part from the southern boundary 
to aml including the Gulf of the Farallones were sent to the Office for publication. Mr. Ferdinand 
\Yestdahl, draughtsman, was engaged in the fair copying during intervals in his regular duties, 
and finished the drawings of his views upon the coast. 1\ir. Davidson has about one hundred 
Yiews of headlands, taken lly himself upon bis trips. Of Mr. 'Yestdahl's views, thirty-four have 
been sent to the Office, and many more are in l\Ir. Davidson's possession. 

In July and August the officers attached to Mr. Davidson's party, Assistant E. F. Dickins and 
Sulmssistant Fremont l\lorse, were occupied in office-work, tracing the topography of the proposed 
Los Angc1cs base-line, duplicatiI1g records, inking the astronomical and magnetic work of the 
Columbia River stations, and. making preparations to take up the resurvey of tlie shore-line of 
Suisun Bay. In some of the work of duplicating, etc., l\fr. P.A. Welker, Ai(l iu Assistant I~aw­
son's party, rendered assistauce. 

Topographical resun•ey of Suisun Bay.-For the topographical resurvey of Suisun Bay, Mr. 
Davidson organizcu hhi pnrty iu September, 1886, 11Iacing Assistant Dickins in immediate charge, 
with Snbassistant l\forne to ai(l him. "\York was begun from tertiary triangulation stations near 
Ih•uicia. :Most of the olrl stations had disappeared, and new ones had to be established and occn­
picd. To mark the statious along the low marsh.)· shores, sections of vitrified sewer-pipes were 
used, filled with sand, their tops leYel with the surface. 

The work was continued during the winter, though impelled by the usual storms of the rainy 
seasou, and was carrie(l along the south shores of Suisun Bay into the mouth of' the San Joaquin 
Ri\~er, anrl along the shores of the mouth of the Sacramento RiYer, including the southern marsh 
islands. It was stopped. April rn, when the allotment of funds was almost exhausted. 

Afisistant Dickins ma(lc tlle last tracings of his uuiuked topographical slicet for the party of 
Lieut. Da,·id Peacock, U. S. N., commanding the Coast Survey steamer Hassler. In his special 
report Mr. Dickiu8 expresses his irnJebtedness to Lieutenant Peacock for many courtesies extended 
and facilities of trausportation giveu in the course of his operations. 

Soon after leaving the field l\fr. Dickins was ordered to uuty on the Oregon coast, mention of 
wlJich will be made unuer r1 heading in the next section. Early in April, Subassistant Morse, after 
a short leave of absencf', was assigned to duty in Section XI with Assistant Pratt. 

Noonilay Rod:.-8pecia1 hydrograpltic duty.-Examinatfon at Lompoc Landing.-In pursuance 
of instructions for a special investigation of Noonday Rock, Mr. D:wid.'5oII directed an examination 
by l\Ir. vVestdahl, alHl iu December, 1886, forwarded to the Office a chart showing Urn results of 
the work, the principal ones of which were that the "Alaska" rock does 11ot exist, and that tlie 
mammoth buo,y should be placed, as was done later, near the Noonday danger. 

In September l\Ir. "-estdahl was instructed to examine the reported dangers near the end of 
the new wharf at Lompoc Landing. The Pacific Coast Steam ship Company bad agreed to pay all 
of the expenses of this survey. The dangers were found and .a chart of the whole work forwarclell 
to the Oftice; also a chart of the surn•y on a large scale plotted and drawn by Mr. ·westdahl. 

ln Dl~cember Mr. Westdahl was authorized to assist the Light-house steamer in locating the 
new buoys in the Boneta Channel and on the Four-Fathom Bank. 

The Lafayette Park Observatory was turned over to Assistant Edwin Smith in March, 1887, 
in accordanee with instructions, for the use of the telegraphic longitude parties. 

Duties of inspection, the charge of tidal stations, and other ser...-ices performed by Mr. Davidson 
or carried on under his direction are reforretl to under subsequent headings in this section and 
t1 c two following. 

Continuation of the n~urveys and examinations of the shore-line of. San Francisco Bay for the 
dctn·mination of changes.-The resurveys and examinations in San Francisco Bay and approaches, 
which were refrrrNl to in the last annual report as having made progress until early in June, 
1886, were resumed by Assistant A. F. Rodgrrs, nuder instructions dated April 15, 1887. Snb­
assistant Isaac \Viuston, who bad been temporarily detached, was re-assigned to Mr. Rodgers's 
party, and joined it. April 28. 

The necessity of determining a number of trigonometrical points was soon apparent; these 
being required to enable Mr. Rodgers's party to occupy in the shore-line survey positions sheltered 
from the violent northwest winds which sweep through the Golden Gate. By Juue 1 all of the 
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points needed had been established in position and the shore-line snrve.r begun, when instructions 
were received by l\lr. Rodgers to take up a resurvey in San Diego Bay. 

Reference to this duty has been made under a previous heading in this section. 
For the San Francisco work the statistics reported are: 

Number of stations occupied with theodolite................................. 9 
Number of directions observed .... _. _ . . . . . . . . . . - - .. - - ... - __ ..... - .. - ... - . . 380 
Nu1nber of geographical positions determined __ .. __ ._ - - .. _ .... ___ . - .. . . .. .. . . .. .. .. 27 

One topographical sheet was partly completed. 
Resurvey of San Pablo Bay, Galifornia.-The resurvey of San Pablo Bay, which was assigned 

to Assistant James S. Lawson undet instructions uated August 4 and Augnst 23, 1886, w:i.s espec­
ially direct.ed to the examination of the immediate shore-line and the low-water marks, and to the 
delineittion of such additions aud changes in structures lying in from shore as would be available 
for aids to navigation. 

Mr. Lawson received his instructions for this work while he was at Los Angeles, on his return 
from Sau Pedro and Auaheim. .After his arri >al at San Francisco his preparations were made as 
ra.pidily as 1wssible, and on September 14, Joia\·iug organized his part~·, he proceeded to San Rafael, 
in which viciuity he proposed to begiu field operations. 

During the period (ornr thirty years) that had elapsed since the surrny made by Assistant 
Rodgers, many of the old stations had been lost. On the south side of the bay ouly one old sbttion 
was found, and on the north side, between Petaluma Creek and Mare falaud, not one. Hence a. 
new triangulation was needed to establish poiuts as a basis for topographical work. 

This triangulati<1n was doue as required for each successive topographical sheet. A 11umber 
of the stations being on mal'shy ground, they could not be deemed penuarnmt, and hence they 
were determined just in ad\·auce of the plane-taule survey. For the preservation of the most 
important of the marsh stations for topographic and hydrogl'aphic uses, th<>y wel'e marked by 
sections of earthen draiu pipes thirty inches long aud five inches in diameter. These were set 
perpendicularly with their flanges down wards and with several iuches of their length projecting 
above the surface. 

Among the positions determined were the beacon8 marking the course of the channel in San 
Pablo Bay to Petaluma Creek, both the old and the new oue8, the latter being made necessaQ· by 
the movement of the channel towards the east, a moYement whicl1 still continues. These bea~ous 
being well out in tile bay furnish excellent signals for hydrographic work. 

The topography was begun at l\fare Island Strait8, the town of Valle;jo and the ~fare Island 
navy-yard being included. It ~s evident that there had been no change in the contours since 
the former surveys, hence the time spent was devoted entirely to the delineation of the shore· line, 
wharves, jetties, landings, etc., with the buildings in the blocks in Vallejo immediately adjacent. 
On Mare Island all buildings, roads, and improvements existing at the time of the surrny were 
shown. 

Westward from Mare Islaud, towards Sonoma and Tolay Creeks, considerable change was 
found in the shore·lilte of the mansh from that shown in .Assistant Rodgers's survey. During a 
very heavy southerly storm a few ;;ears ago the shore·lil1e was washed away so that the sites of 
some of the old stations are now in the bay, one of them over one hundretl meters. 

From Sonoma Creek westward, including Tolay, Petaluma, and No\·ato Creeks, large fp1antities 
of the marsh have been reclaimed by dikes and ditches, and much of the land i8 now under culti­
vation. In the large creek~ as also in the small sloughs, marked chang-es have been made by the 
growth of the Elymus niaritima, which has encroached greatly on the Bay of San Pablo. 

At the month of Novato Creek and to the southward this growth has extended nearly a mile 
from the shore·line as reprf)sented in Mr. Rodgers's survey. 

The work of the season was closed April 23, 1887, in order not to exceed the amount allotted 
for the expenditures of the party to the end of the fiscal year. 

H.Ex.16-5 
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Following are the statistics reported: 
Number of signals for triangulation erected . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . . 27 
Number of stations occupied·.......... . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17 
Number of objects observed (primary) ....................................... 133 
Number of objects observed (secondary) . . . . . . . . . . . ... . . . . . . • . . . . . . . . . . . . . . . . 30 
Length of shore-line surveyed in miles, including shore-line of bay, and of 

creeks, sloughs, and ditches ............................ , . . . . . . • . • . . . . . . . . . 197 
Length, in miles, of railroad and other roads surveyed . . . . . . . . . . . . • • • . . . . . . • • . 52 
J_,ength, in miles, of fences. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Length, in miles, of dikes.·- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 
Area sun·eyed, in square miles ................ : . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 

In closing his report Mr. Lawson asks to have placed on record his sense of the ability and 
usefulness of Subassistant P. A. Welker, who was attached to his party during the entire field 
season. 

Hydrographic resurveys in Suisun and Nan Pablo Bays, Karquines Straits, and vicinity.-The 
need of a revision of the hydrographic charts of San Francisco Harbor and the bays connecting 
with it has been perceived for some years past, causes having been actively at work to produce 
changes in the depths given by the old surveys. In September, 1886, the execution of this work 
was assigned to Lieut. David Peacock, U. S. N., Assistant Coast and Geodetic Survey, command­
ing the steamer Hassler. 

Lieutenant Peacock's surveys are shown upon six projections, three of them upon a scale of 
1-10000, and one upon a scale of 1-20000 for Suisun Bay, Karquines Straits and vicinity, and one 
of 1-10000 and one of 1-20000 for San Pablo Bay. Hydrographic work was begun September 28, 
1886, and closed April 10, 1887, all that was laid out upon the projections having been finished 
except a portion of San Pablo Bay, to complete which about a month's additioual work will be 
required. 

The following-named officers were attached to the party on board the Ha,ssler: Ensigns J. H. 
Shipley, C. C. Marsh, D. P. Menefee, A. M. Bettcher, N. S. Moseley, and J. D. McDonald, U.S. N.; 
Passed .Assistant SurgMn D. 0. Lewis, U. S. N., and Passed .Assistant Engineer G. D. Strickland,. 
U. S.N. 

Lieutenant Peacock reports the following statistics for the work accomplished during the 
season: 

Number of mile'!o! run of soundings ...... _ ............... _ ... _. . _ . . . . . . . 1, 907 
Number of angles measured .................................... _........ 20, 102 
Number of soundings .......... _ .. _ .................................... 123, 529 

Series of tidal observations with automatic tide-gauge continued at Saucelito, Bay of San Francisco, 
Oalifornia.-'l'he series of tidal observations with an automatic tide-gauge at Sauceliro, near San 
Francisco Bay Entrance, was continued throughout the year by Mr. Emmet Gray under the super­
vision of .Assistant George Davidson. The tabulations and the sheets of record, after examination 
by Mr. Davidson, were regularly transmitted to the Office. The usual meteorological record was 
also transmitted. 

Observations for time and comparisons of the tidal chronometer, whenever it was brought over 
from Sauoolito, were made by Mr. Charles B. Hill at the Lafayette Park station, San Francisco. 

The tidal record was unbroken and of uniform excellence during the year. It will be very 
desirable to obtain a record for a complete lunar cycle at this importamt station. 

Occupation of stations in San Francisro for wngitude determinations.-Dctermination of longitude 
at lialt Lake City and at Portland, Oregon.-Ma.gnetic observations at Portland.-In conformity with 
instructions, two parties for the 'determination of longitudes on the Pa<;ific coast and in Utah Ter- • 
ritory were organized in .April, 1887, by .Assistants Edwin Smith and C. H. Sinclair. 

After arranging all details in regard to instruments, three sets of which had been stored at Salt 
Lake City and at Ogden, Utah, at the close of the preceding season, .Assistant Smith arrived in 
San Francisco April 29, and Assistant Sinclair at Sa1t Lake City some days before. 

At San Francisco, iu conformity with instructions, Suba.ssistant Welker reported to Mr. Smith 
for duty in the longitude party. The observatory and transit instrument at Lafayette Park sta-
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tion were placed at the disposal of the party by Assistant Davidson, and the longitude apparatus 
was at once put in position for the exchange of telegraphic signals. 

On the nights of May 4, 7, 9, 10, and 12, time was determined and longitude signals exchanged 
betweeu San Francisco and Salt Lake City; the observers then changed places, and similar 
exchanges were had on the nights of May 20, 25, 26, 2-;, and June 0. 

Mr. StJJith then proceeded to Portland, Oregon. During his stay at Salt Lake City, observa· 
. tions were begun to determine astronomically the difference of longitude between the J,afayette 

Park station in San Francisco ancl the old station in Washington Square, which had been occupied 
in the transcontinental longitude campaign of 1869, and which bad been subsequently abandoned 
as an unfavorable locality. Permission having been obtained by Mr. Da,·idson from the city 
authorities for the re-occupation of the Washington Square station, Mr. Welker built a temporars 
obserrntory there, and on the nights of May 26 and 27, and June 3, 4, and 6, obser>ed for time and· 
exchanged longitude signals with Mr. Sinclair at Lafayette Park. The observers then changed 
places, and a second series of exchanges was obtained on the 11ights of June 7, 9, 10, 12, and 13. 

Upon l\lr. Smith's arrival at Portland he established a longitude station in the grounds of the 
custom-house. Time observations were made ancl longitn<le signals exchangerl between San Frau­
cisco and Portland on the nights of .Tune 20, 27, and 28, and continued after the close of the fiscal 
year. The foggy season began unusually early this year at San Francisco. Had the weather been 
favorallle one-half of the longitude nights could have been had before July 1. 

At Portland, during four days in June, l\Ir. Smith made observations for the determination of 
the magnetic deciination, horizontal aml total forct>, and dip. 

He expresses cordial acknowledgments for ever-ready and liberal co·operation to the Western 
Union Telegraph Compan.1 in extending tlie use of their Jines to the longitude parties. 

Mr. Sinclair, in his report, refers to the uiligence and intelligence shown by Mr. \"elker in 
taking hold of the longitude work without previous experience in it. 

Other service of a similar characwr, assigned to Messrs. Smith and Sinclair, is referred to 
under the heading of Section XVI. 

SECTION XI. 

OREGON AND WASHINGTON TERRITORY, INCLUDING COAST, INTERIOR BAYS AND SOUNDS, PORTS, 
AND RIVERS. (SKETCHES Nos. 2, HJ, 11, Hi, and 17.) 

Hydrographic sun'C!J of the Umpquah Rfr•er, Oregon, and its approaches completed.-TopagrapM· 
cal BUl"l)ey of the coast of Oregon conti.nued from Umpquah River southward.-In continuation of the 
hydrogr<tphy of the Umpquah River, Oregon, alread~· begun by Assistant L.A. Sengteller, that 
officer took the field in pursuance of instructions in August, 1886, landing with his party at Empire 
Uity, Koos County, Oregon, August 17. 

From this point, through the kindness of Capt. Robert Simpson, owner of the steam·tugs at 
Koos Bay, he was enabled to obtain transportation to Gardiner, on the Umpquah River, just below 
whiell the work of the preceding season had been closed. 

A temporary camp having been established near the mouth of tbe river, the work of recm·ering 
and re-m·ecting signals aml establishing new stations for signals was a.t ouce begun, and a tide­
gauge set up, at which observations were commenced August 20, and continued without iuterrup· 
tion, so as to include all high and low waters between that date and September 2. 

Soundings were begun below Gardiner Angus~ 23 and contiuued till September 7, wheu t!Je 
work had reached to nearly the mouth of the river. There remained then only the bar and its 
dangerous approaches, botli outside and inside, to complete the liydrogra.phic survey. . 

Having transferred the party from its temporary camp to a location near the mouth of the 
river so that he would be enabled to take advantage of favorable opportunities for tbe survey of 
the bar and approaches, or for carrying forward the topography from the mouth sou th ward, l\'f r. 
Sengteller advanced both surveys simultaneously from September 10 till the close of the season, 
November 6. 

The survey of the bar proved to be a slow and hazardous work; it was only for an hour before 
and after low water that satisfactory results could be obtained, as at high water, owing to the rough 
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sea and in a current of about, five knots, the boat, which was short-handed. having but three men 
instead of six, her complement, could not be kept on her course. Mr. Sengteller succeeded, however, 
in enlisting the interest of the captain of on~ of the steam-tugs, the Fearless, in the survey, and 
through his courtesy a few hours' so1rndings were obtained during the prevalence of spring tides 
with high water occurriug iu the middle of the day. Between 9 a. m. and 5.30 p. m. of September 
28, the bar was 8uccessfully examined and sounded before and after high witter, thus completing 
all data required for the publict?,tion of a chart of Umpquah River from its entrance to Gardiner 
City, which is J>ractieally the head of ship navigation. 

Mr. Sengteller obscrYes that his examination of the bar deYeloped a cliannel quite narrow and 
contracted, bnt for only a short distance; affordiug full tweh-e feet at the lowest of low waters, 
and that this entrance, as compared with many on the Pacific coast, possesses one great advantage 
to vessels entering or departing iu that they either go with, or head, the seas and swells, and while 
the channel may shift daily, its general trend and depth baye remained quite uniform during, his 
four years' serYice in that section. 

Sailing dimctiom1 and descriptions of dangers to the navigation of the river are given in much 
detail iu Mr. Sengteller's report. Ile renews llis recommendation for the buoyage of the river. 

In the development of the topography from the Umpquah River southward, the country 
passed ·over presented a formation of sand hills and hollows of the most irregular shapes, daily 
shifting in accordance with the prevalence of the. winds. This drifting sand, during high winds, 
made plane-table work quite difficult, the instrument and :sheet being coYered with it. A belt of 
topography about five miles in length and having an average width of a mile and a half had been 
finished at the end of the S('ason. 

For tlrn topography the statistics are: 
Miles of ocean shore-line surrn_yed .. _ ........ - ......... _ ............ _... 5 
Miles of shore-line of creeks surveyed ............ _ .. _ ...... _.. . , .... _ ... _. _.. 1 
Miles of shore· line of lakes surveyed ...... _. . _ ................... _ .. _. _.. . . . _ 5 
Area surveyed, in square miles .. __ ......... _ ..... _ .. _._ ..... _ ...... ___ ... _ .. _. 8 

Mr. Sengteller had the aid during the season of Mr. J. K. Moffitt, who served very acceptably 
as recorJer in the party. Mr. Moffitt was relieved from duty upon returning from the field, and 
the reduction of th~ observations and preparation of the records devolved upon Mr. Sengteller, 
whose report shows a very large amount of office work ace omplished and transmitted for registry 
in the archives. 

Topographical reconnaissance of the coast of Oregon between the Umpq1iah a-nd Yaquina Rii1ers.­
As preliminary to a more detailed survey, a topographical reconnaissance of the coast of Oregon 
hetween the mouths of the Umpqnah and Yaquina Rivers was assigned to Assistant E. F. Dickins 
on his detachment from the party of Assistant Davidson in April, 1887. 

It was desired to obtain on a scale of l-!0000 the shore-line, some heights, landfalls, and 
sketches of bluffs. The positions of all dangers, rocks off shore-their heights and peculiarities 
of shape-were to be note(l for immediate requirements. Provisfon was made for checking the 
direction of the work by observations of the sun for azimuth; observations were also to be made 
at suitable intervals for ti cue and latitude, approximate determinations only being required. 

Having made all Ileedeil preparations, Mr. Dickins organized his party May 17, and reached 
Gardiner, on the Umpqnah River, May 25. Here some delay wa.s encountered owing to the difficulty 
of obtaining pack animals. On June 4 work was begun at Five Mile Creek, and from that date 
the reconnaissance wa8 pushed as rapidly as the weather would permit. High winds and dense 
fogs prevailed most of the time; the count.ry was rough and unsettled and the trails poor, so that 
the ontfit of the partj· had 1:o be made as light as possible. By June 30 Heceta Head had been 
reached, nearly one-half of t11e reconnaissance done, and the first plane-table sheet completed. 

To that date, closing the fiscal year, the statistics are: 

Number of stations occupied for observations of time, latitude, and azimuth.... 2 
Number of miles of shore-line surveyed ...... __ ... ___ ..... _._ .... _ .. __ .... __ . 27 
Number of miles of roads surveyed._._ .. _ .... _ .... __ ._ .. _._ .... _._ .. _ .•.. _._ 1 
Number of miles of creeks surveyed .. _._._. __ ... _ .•. _ ....•.......•.... ; . • . . 10 
Area surveyed (approximate), in square miles • • . . . • • • . . • • • .. • . . • • • . • • • • • • • • • . 27 
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Topographical reconnaissance of the coast of Oregon between Yaqu inn River and Tillamook Bay.­
In April, 1887, Assistant Cleveland Rockwell was directed to execute a topographical recon­
naissance on the coast of Oregon between Yaquina River and Tillamook Bay, intended to subsene 
the same purposes as the reconnaissance referred to under the preceding heading, which was 
assigned to Assistant Dickins. 

!fr. Rockwell has submitted a very full report of this work, accompanied by a carefully prepared 
progress sketch on a scale of 1-100000, upon which are given the names of tlie capes, creeks, bays, 
and other topographical features delineated iu his survey. A list of common names and of Iuuiau 
names corresponding (Tillamook language) is appended. 

An abstract only of this interesti11g report can be here given. 
The party was established in temporary camp No. l, north of Yaquina Point, May 18. 

Through the kindness of Mr. 'Vadsworth, agent for the Siletz Reservation, pack-horses were obtained 
from the Siletz Indians, an<l work was begun from the limits of the topography executed h.Y .Assist­
ants Chase and Forney half a mile north of Cape Foulweather Light. 

Observations for time and azimuth were made at a station eccentric to the Light. The latitn<le 
had been determined in 1883 by Mr. Fremont Morse. Mr. ltockwell observes that the Cape Foul­
weather Light-house is not on that cape, the miudle anu most prominent part of which is about 
eight and a half miles north of the Light. 

'The work made fair progress during the first month, the weather heing moderately good, and 
a narrow strip of coast near the water, generally bare of trees ::m<l covered with grass and fern, 
extending for seven miles from Cape Foulweather, being favorable for using the plane table. 
Indentations iu the coast-line, which migl1t have taken days of hanl labor to get around !Jy the 
trails, were meiisnred by a telemeter rod which Mr. Rockwell bad made of extra length, capable of 
being read to five hundred and sixty meters. 

On June 11 the work had been advanced to Siletz Bay, anu obsen'ations for time aud azimuth 
were again made. By the 27th of' June the survey hatl beeu completed arouml Devil's Lake aud 
Salmon River, and camp No. 8 had been pitched on top of Cascade Head, thirteeu huudred foet 
above the sea-level. At this point the limit of the first topogra1ihical sheet (seale 1-'10000) was 
reached. 

Auditional details of the work accomplished must be reserved for the next annual report. 
1.rhis survey was prosecuted by Mr. Rockwell to a successful conclusion despite rnauy se1fous 
obstacles encountered during its pr~gress. The following extracts from his report will indicate 
their character : 

"The difficulties of the weather and of the work together seemeu at times absolutely iu!mr· 
mountable. By reason of the contraction of tbe reservation limits, the trails had been long siuce 
abandoned by the Indians, and were overgrown with thick bushes and obstructed by large fallen 
dead trees ou the steep sides of ravines. The brush had to be cut away and fallen trees bridged 
over with chunks of rotten logs so as to get the pack animals through. Other large trees, iu mauy 
cases, had to be chopped away or the ground dug out from unuerneath to allow the packs to pass 
under. The trail would follow the steep ridges to their tops, eight hundred or a thousand feet 
high, and then descend into a gorge nearly at sea-level; then would ascend to the top of the next 
ridge. 

• • • 
"On some of the capes, which are not covered with timber, the points appear to be delightful 

grassy slopes when viewed from a distance. This appearance is, however, deceptive; the salmon­
berry and sallal bushes are a matted mass of stalks and verdure from eight to twelve feet high, 
out of which nothing but the sky is visible. A. running vine, the old-man root, binds the whole 
mass together. At one station a bear, alarmed by the men a short distance off, ran around below 
the plane table not twenty feet away, but he could not have been seen ten feet. away." 

Service assigned to Mr. Rockwell earlier in the fiscal year is referred to under another head­
ing in this section. 

Hyif.1Fographic surveys in Tillamook Bay, off the coast of Oregon in that 'Vicinity, and in Shoal­
water Bay, Washington Territory.-Hydrographic surveys and examinations on the coast of Oregon 
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and in'Washington Territory were assigned in Mitrch, 1887, to the charge of Lieut. J.C. Burnett, 
U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer JJ1cArthur. 

The McArthur, haYiug been fitted for work on that stormy coast, left San Francisco April 26 
and arrived off Tillamook Bay May l. The bar being too rough to be crossed, and there being 
every indication of bad weather, it was thought best to stand on to Astoria for shelter. From the 
2d till the 11th of .May strong gales, with heavy rain, prerniled, and detained the vessel in llort; 
but on the afternoon of the 1 lth, the gales having abated, she arrived iu Tillamook Bay, and next 
day the erection of signals was begun. All of the sounding':l needed for work inside the bay were 
obtained betwe~n the 14th and 18th. From the 18th to the 20th the bar was breaking heaYily and 
the steamer could. not get outside. On the 21st, the sea having moderated, the bar was crossed 
and the offshore work begun. This was practically finished on the 26th, and from that date till 
the ::nst the Me.Arthur was steaming on and off the entrance, waiting for the sea to moderate enough 
to permit the boats to run additional lines across the bar. No opportunity of doing this part of 
the work having otlere<l by the 31st, and the supply of coal getting· low, Lieutenant Burnett 
returned to Astoria. He obsenes that except under the most fa\•orable c@ditions the bar at Tilla­
mook is Yery dangerous, and that during the nineteen days' stay of the party the ship's boats were 
able to cross it but once. Enough work was done, however, to sl10w what changes may have taken 
place since the former survey. 

Nehalem River was the next locality proposed to be examined, but it was found impossible to 
get into it. On the calmest day the sea broke with great fur;y clear across the entrance. The 
boats were close in, and the depth on the bar was estimated to be not oYer four feet. 

Having taken on board coal and water, the llfcArtlwr left Astoria for Sl10alwater Bay on the 
morning of June 6, arriYing at North CoYe the same afternoon. Signals were _at once put up, a 
tide-gauge established, and on the 9th soumlings were begun. Strong tides preyai!ed in this bay, 
against which the boats could make but little headway. The survey bad made sufficient progress, 
however, by the close of the fiscal ;year to asrsnre its completion in less than two weeks from that 
time. Further notice of this work and of that off the coast between Shoal water ·Bay and Gray's 
Harbor must be deferred till the next annual report. 

'l'he officers attached to the party were Ensigns W. P. White, J. A. Bell, and .T. L. Purcell, 
U. S. N.; .Assistant Surgeon E. W. Anzai, U. S. N., and Assistant Engineer R. I. Reid, U. S. N. 
Ensign N. S. l\foseley, U. S. N., joined the party May 21. 

OonUnuation of the sut·vey of the Columbia Rfrer.-Astronornical and magnetic observations at 
stations on the left bank of the Colurnbia.-Hydrogi·aphy of the rii•er from Columbia City to the head of 
Bachewr's Island.-The occupation of station Balch, near Portland, Oregon, by .Assistant George 
Davidson, for the determination of its latitude and for the azimuth of a connecting line of the trian· 
gulation, was referred to in the last annual report. 

Assistant Cleveland Rockwell had been assigned to duty in Mr. Davidson's party. In July, 
1886, l\Ir. Davidson occupied station Rainier, on the left bank of the Columbia River, opposite the 
mouth of the Cowlitz River, to check the latitude and azimuth of the Columbia, River triangulation, 
and to serYe as a basis for the triangulation already laid out between that river and Puget Sound. 
The secondary triangulation station, Rinearson, Oregon, was used as an azimuth mark. 

During the regular astronomical work, advantage was taken of cloudy wea~her to occupy an 
eccentric magnetic station for observations of the magnetic declination and horizontal force. 

Work at Rainier was finished about the 24th of July. Mr. Davidson reports the following 
statistics : 

Number of nights of observations for time....................... .. . . . . . . . .. . 20 
Number of observations for time._ .......................................... 173 
Number of nights of observations for latitude................................ 9 
Number of pairs of stars observed........................................... 30 
Number of nights of observations for azimuth....... . . . .. . . . . . . . . . . . . . . . . . . . 8 
Number of observations on mark and star ................. _ ................. _ 173 

Reference to other duties with which Mr. Davidson is charged is made under headings Jn 
Sections X and XII. In virtue of his assignment to the supervision of the operations of the land 
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parties on the Pacific coast, he gave detailed instructions to Mr. Rockwell for the execution of 
general instructions received by that officer in September to resume the survey of the Columbia 
and Willamette Rivers. The portion of the work most needed was taken up by :Mr. Rockwell, tlie 
hydrography of the Columbia from Columbia City to the head of Bachelor's Island. Hadng 
assumed charge of the party September 17, soundings were begun on the 25th, and continued 
assiduously titl the completion of the hydrography on the flth of November. The chief delays 

_encountered were from the morning fogs, which did not generally disappear before half-past ten 
a. m., and sometimes lasted till noon. 

The main portion of the Columbia River was surveyed by the usual system of recta.ngular 
lines or sqllares, about one hundrt>d and twenty meters apart, divided in some places into half 
that space. A large part of the ·wmamette Slough, part of Lewis River and of Lake River and 
Bachelor's Island Slough, fell upon the same bydrograpbic sheet, aud these streams were sounded 
by a system of zigzag lines which, in l.\fr. Rockwell's judgment, was a sufficient development. 
Tides for the reduction of the soundings were observed at Saint Helen. 

The statistics are: 

Miles of sounding lines run. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . 175 
Number of angles measured ............ _ ............. _ ................ __ 2, 078 
Number of soundings ........................ _. ____ ..... ___ .... _ .. ___ . __ . 9, 655 
Area of bydrography, in square miles .......... __ . ______ . - . _____ . _ ... _... 7 

Duty performed by Mr. Rockwell on the Oregon coast in 1887 is referred to under anotller 
heading in this section. 

Determination of longitude and the magnetic elements at Portland, Oregon.-An account was 
given under a beading in Section X of the occupation of a station in Portland, Oregon, for the 
determination of its longitude by exchanges of telegraphic signal;; with the Lafayette Park station 
in San Francisco. The station at Portland was established b;r Assistant Ed win Smith, in charge 
of one of the longitude parties, and tlle exchanges of signals with Assistant C. H. Sinclair at Sau 
Francisco, which had been begun June 2-0, were still in progress at the close of the fiscal year. 

The magnetic elements were determiued by Mr. Smith at Portland duriug four days in June. 
Other longitude operations, conducted by Messrs. Smitli and Sinclair, are referred to under 

headings in Sections X and XVI. 
Beach measurement and topographfoal survey between Shoalimtcr Bay and Gray's Hm·bor, coast 

of Washington Territory.-Special triangulation and topography at Tacoma atHl Seattle, Pu[!et 80111111, 
Washington Territory.-At the date of closing the last annual report, Assistant S. A. Gilbert lrnll 
begun a beach measurement and plane-table survey on the coast of vVashington Territory from 
Shoal water Bay northward to and including the entrance to Gray's Harbor. 

Preparation for this work was made by .isetting up stakes along the beach, beginning at the 
limit of triangulation completed in a former surrny, about five miles north of Shoal water Bay, and 
extending around into Gray's Harbor. 'l'he distanceR between these stakes were very carefully 
measured with a hundred-meter chain, which bad been used on the Yolo Base and its length 
tested there. The positions of the stakes were determined by a plane.table triangulation, and the 
topography carried across Gray's Harbor entrance. 

On July 10, 1886, the survey was finished, and by August 16, dllring intervals of other field 
duty, Mr. Gilbert had inked his topographical sheet of Gray's Harbor, made tracings of it, and 
forwarded one tracing, together with the original, to the Office. 

Between the 15th and 29th of July, Mr. Gilbert was at Tacoma, Wash., whither he had pro­
ceeded under instructions to make a survey of the city water front. Upon completing this work 
he took up a similar survey for the city of Seattle, anrl finished it August 13. 

The next duty assigned to him was the resumption of the triangulation and topography of 
Rosario Strait, and subsequently similar work in Bellingham Bay, both of tllese bodies of water 
forming parts of the a11proaches to or connections with Washington Sound. Mention of these sur­
veys will be made under a later heading in this section. 
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For his work of 1886, up to the middle of August, Mr. Gilbert reports statistics as follows: 

At Gray's Harbor: 
Miles of shore-line surveyed .............................................. 29 
Area surveyed, in square miles ........................................... 10 

At Tacoma: 
Number of signals erected ............................................ •... 7 
Number of stations occupied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Number of points determined ............................................ 18 
Miles of shore-line surveyed.............................................. 5 
Miles of roads and milroads. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Area surveyed, in square miles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

At Seattle: 
Number of signals erected . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Numbe.r of stations occupied............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Number of points determined ........................................... 13 
Number of miles of shore-line surveyed........... . . . . . . . . . . . . . . . . . . . . . . . . 4 
Number of miles of roads and railroads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Area surveyed, in square miles... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Reconnaissance of the coa;Jt of lV ashington Territory, from Gray'.~ Harbor to Cape Flattery.­
Instructions having been received towards the end of April, 1887, by Assistant .J. F. Pratt, direct­
ing him to organize a party for a reconnaissance of the coast of Washington Territory between 
Gray's Harbor and Cape Flattery, preparations for the work were begun without 1lelay. In these 
preparations Subassistant Fremont Morse, wlio had been assigucd to duty in the party, ren· 
derc>d a irl. 

As the outside coast was not inhabited by white men, it was necessary to organize the party 
at some point where it would be convenient to disband it on completing the survey, and Olympia 
was selected as the most convenient in every respect. 

By the 29th of April, transportation was obtained for the party to the coast, a team having 
been hired for the purpose, but the roads were in such poor condition that all hands were obliged 
to walk the greater part of the way. At Montezuno a small steamer was procured, which landed 
the party at Damon's Point, Gray'i,; Harbor, May 1. The weather was very stormy, and so con­
tinued for ten successive days, with but short lnlls. Attempb1 to begin work in the rain and sleet, 
which were almost continuou8, resulted in one of the men becoming disabled by rheumatism, and 
the organization haYing been origina1ly one man short, and it being impracticable to get more 
nwn, the work was carried all the way through short-handed. This imposed much additional labor 
upon Messrs. Pratt and Morse. • 

After the 11th of May, when active operations were resumed, 1he survey was pushed forward, 
with but two days' interruption from fog and rain, until Neah Bay was reached, on the night of 
June 13. On the 16th the party arrived at Olympia and was disbanded. 

It was desired to obtain observations for latitude and azimuth at the outset of the work at 
Damon's Point, but this was found impracticable on account of clouds. Time and latitude were 
ohserved at Quinaielt, an Indian village about three miles north of Poiut GrenviUe, but observa­
tions for azimuth were prevented by clouds. At Quillibute, still further north, a similar attempt 
was made, but was frustrated by clouds. 

From Damon's Point to Point Grenville the distance was measured with a one-hundred meter 
steel wire, aml the terminals of these wire bases were occupied with a theodolite. Beyond Point 
Grenville the distances depend on telemeter measurements, the relation in distance of the ocular 
micrometer to the plane-table alidade having beeu carefully determined. Much of the topograph­
ical detail was sketched. At feasible poiuts, angles were measured with the theodolite on con­
spicuous ohjects, stations being occupied as near to these objects as practicable. 

Outfit and supplies for the party were moved as fo11ows: ~,rom Damon's Point to the Quinaielt 
Indian .Agency by wagon; thence to the mouth of the Queets River, a distance of about thirteen 
miles, on the backs of klootchmen (Indian squaws). From the Queets to the Hoh River by Indian 
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ponies and klootohmen; from the Hoh to Toleak by canoes. From Toleak to Quillihute on the baul~s 
of Indians; thence to Wa-a-tch by canoe, and from Wa-a-tch to Neah Bay by ox-wagon. 

The po~ition of the work depends, at the north end, upon the latitude of Ncah Bay and the 
longitude of Tatoosh Island; at the south end upon the position of station Lone Fir, as measured 
from a tracing of the topography of the entrance to Gray's Harbor by Assistant Gilbert in 1886 . 

.:\'Ir. Pratt expresses his obligations to .Maj. J. O. Breckenridge_ Surveyor-general of Washing­
ton Territory, for courtesies extended, including access to all information on file in his oilice 
respecting the outside coast-line. 

The efficiency and thoroughness with which Snbassistant .Morse co-operated in the work elicits 
his warm com11wndation. 

The statistics are as follows: 

Number of stations occupied with the theodolite ..... _ . . . . . . . . . . . . . . . . . . . . . . . . 52 
N umbe.r of miles measured with wire .. _ ...... _ . . . . .... __ ..... _ . _ . . . . . . . . . . . . 24 
Number of miles of shore-line surveyed with the plane table ................... 123 
Number of miles of creeks surveyed .................... __ ... _ .. __ . ___ ... _ _ _ _ 8 
Number of outlying rocks and islets determined (approximate) .......... _ ...... 430 

At the outset of the fiscal year .Mr. Pratt was assigned to <luty in Saratoga Passa.ge, Port 
Smm.n, and vicinity, a report of which he has transmitted. An abstract is given under a subse­
quent heading in this section. 

Hydrographic sttrveys iii Admiralty Inlet, Port Townsend Bay, Possession Sound, and Port Sitsan.­
At the opening of the season in 18SG, Lieut. 0. F. Forse, U.S. N., Assistant Coast Surrny, ha dug 
recei rnd the neces..,ary instructions, made preparations for resuming tile IJ.rdrograplly of Admiralty 
Inlet and the waters adjacent. After having had the steam-launch Tarry-not fitted for service, he 
organized his party 011 board the schooner Earnest, and proceeded \\-'ith the two vessels to Port 
Ludlow, whence on April 24 he moved to an anchorage at the head of Oak Bay. Here a tide-staff 
was set up and observations begun. The weatht.r was yet unfiworable for the work, blowing and 
raining frequently. For the survey of Admiralty Inlet and Port Townsend Bay, Lieutenant Forse 
was furnished with a projection, scale 1-20000. On May 28, the schooner was moved to an anchor­
age on the west side of Port Townsellll Bay, and a tide gauge was set up there. In connection 
with this surrny, the rock off Foul weather Bluff was re-located accurately, a number of radial 
lines being run out from it to deep wa.ter, anu the vicinity thoroughly developed. The rock lies 
well in-shore, and is not apt to he a danger to navigation. 

Iiientenant Forse observes that the tidal current in .Admiralty Inlet is \ery strong, both during 
flood and ebb. Heavy tide-rips are met with from .Admiralty Head to Marrowstone Point, and 
with a fresh breeze there is usually a heavy sea at this point. Iu Admiralty Bay, the current . 
alongshore sets nearly always towards .Admiralty I.lead. In this hay there is a shoal known to 
fishermen as the Halibut Bank, on which the shoalest water found was thirteen fathoms. .Allwi­
ralty Inlet, from Foul weather Bluff to Admiralty Head, contains no good anchorage. Port Towu­
seud Bay is entirely free from dangers and has good anchorage throughout its whole extent. 

Tile survey in these localities having been completed June 23, Lieutenant Forse left Port 
Townsend on the 25th and proceeded to Possession Sound, haviug received a pr~jection for the 
work there, scale 1-20000, from the suboffioo iu San Francisco. On June 30 he au chored at 
Ttilalip and set up a tide-gauge. Sounding was begun on July 6. During July and August the 
work was greatly interfered with by smoke, which at times was so thick that the wharf at Tula­
lip, le!!s than a quarter of a mile away, could not be seen from the schooner. During the preva· 
Jenee of this smoke the signals in Port Susan were built. The hydrograpby of Possession Sound 
was finished September 1. This sountl contains 110 important dangers except the extensive fiats 
at the mouth of the Snohomish River and a sandy shoal extending out from the south encl of 
Gedney Island. The shores are generally fiat for a short distance and then drop suddenly into 
deep water. 

Tulalip Bay is a safe anchorage for small craft, but it is said to be fast filling up. There is a 
rock in the entra.noo to this bay which Lieutenant Forse recommends should be marked by a buoy. 
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He marked it by a wooden buoy, anchored by a rope and a weight, but this, as he observes, can not 
be considered as at all permanent. 

For the hydrography of Port Susan, which was begun August 23 and completed October 13, 
a projection, scale 1-20000, was furnished by Assistant Pratt, who had executed the triangulation 
and topography in that vicinity. 

With regard to Port Susan, Lieutenant Forse remarks that the flats at its head are very exten­
sive, and could be worked over only at or near high water. They constitute the only obstacle to 
navigation in Port Susan. The entrance to the Stillaguamish River is very shoal, and can be used 
only at high tide, even by the light-draught stern-wheel steamers. The soundings taken in the river 
were reduced to the low water of the day on which the work was done. Tbc tide in this river was 
found to be quite different from that in Port Susan, but it was not deemed advisable to spend the 
time which would have been required to obtain for it a separate plane of reference. 

On the receipt of instructions which left the' time of closing work to Lieutenant Forse's discr.e­
tion, he proceeded to Olympia October 27, and laid up the Earnest in winter quarters in Butler's 
Cove. 

Lieut. H. T. J\Iayo, U.S. N., was attached to the party during the season. 
The statistics are : 

Miles run in sounding. __ ..• _ .. _ . __ .. _ . _ ••.•. _ . _ . . . . . . . • . . . . • . . . . . . . . . . . . 828 
Angles measured .... _ ....... __ . __ ..... _ .......... ___ ..... ___ .......• _.. 4, 830 
Number of soundings ................. _. _ ................. _ ............. 19, 628 

In June, 1887, Lieutenant Forse was instructed to resume his hydrographic surveys in Puget 
Sound at the beginning of the next fiscal year. 

Triangulation a1id topograpliy of Port Susan, Stillaguamish Biver, and Saratoga Passage, Wash­
ington Territory.-In accordance with telegraphie instruetions dated Jnne 29, 1886, Assistant J. F. 
Pratt began preparations for field duty in Port Susan, Saratoga Passage, and vicinity, ·washington 
Territory. 

The schooner Yukon having been overhauled and fitted for service, Mr. Pratt left without 
delay for the working ground, arriving at Port Snsan, after some detention by calms and light 
winds, on the 16th of July. 

Triangulation and ·topography were resumed in Port Susau from the limits of the survey of 
the preceding season. The triangulation was carried through to Skagit Bay, where, for the pur­
pose of checking it, a connection can be made next season with the triangulation carried arnund on 
the west side of Camano Island by way of Saratoga Passage. The topography was carried over 
the same ground, aud also up the Stillaguamish River to where Hat Slough branches off'. 

On October 8, Port Susan and its tributaries were completed, and the party was then trans­
ferred to Saratoga Passage, taking up the work from tlle limits of the season of 1885 and con­
tinuing it until the entrance to Holmes Harbor had been reached. 

Early in November field operations were closed, and about the middle of the month the Yukon 
reached Budd's Inlet, where she was dismantled and laid up for the winter. 

Mr. Pratt reports the following statistics: 
For the triangulation: 

Number of signals erected .......................................... - - . . 41 
Number of stations occupied ......... - ...............•••.. - ... - - . - . . . . • • 19 
Number of geographical positions determined ..•.••.............. - . . . . . . . 40 

For the topography : 
Number of miles of shore-line surveyed...... . . . •. . . . . .•• . . . . . . . • • • . •• . 62 
Number of miles of river shore~line .............................. - . . . . . . 33 
Number of miles of shore-line of creeks........ . . . . . . . . . . . • . . • . . . . . . . . . . . 8 
Number of miles of shore-line of roads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Area surveyed (approximate), in square miles..... . . . . . . . . . . . . . . . . . . . . . . . . 39 

.Reconnaissance assigned to Mr. Pratt on the outer coast of Washington Territory in 1887 is 
referred to under a preceding heading in this section. 
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Triangulation and topography of Rosario Strait and vicinity.-Triangulation and topography begun 
in Samish a-nd Bellingham Bays, Washingt-On Territory.-Upou the completion of the special survey 
at Seattle, referred to under a previous heading in thii,; section, Assistant J. J. Gilbert, acting under 
instructions already received, immediately prepared the steam-launch Fuca for service, arnl pro­
ceeded to Rosario Strait to resume the triang111ation and topography of that strait and viciuit~-. 

On August 25, 18867 he was ready for field-work. Beginning with the triangula.tion, be con-
- tinued that till points enough had been obtained for one topograpllical sheet_ On September 10, 

the topography was commenced, and thenceforward till the close of the season the work was arranged 
so that most of the triangulation was done 011 days that were too wet or stormy for using the 
plane table. Three topographical sheets were executed, each on a scale of 1-10000. Field opera-· 
tious were closed November 20. 

For the Rosario Strait work the statistics are: 

Number of signals erected . _ - - _ .. _ . _ ..... ____ .... ___ .. __ . _ .... ___ . _ ... ____ . . 3G 
Number of stations occupied . - _ ... _ - __ ... - _. _ .... _ _ _ .... _ ..... ___ ...... __ .• 28 
Number of geographical positions determined ... ___ . __ ._ ... _ ..... ___ .. __ . __ .. 47 
NumJler of miles of shore-linB surveyed ___ . ___ .. _._ .... __ ._._ .. _ .. _ .. ___ ..... 109 
Number of miles of roads surveyed .... ____ . _. __ ... _ .. _____ .. __ . _. _ ..... _. _ _ _ 3i:t-
Area surveyed, in square miles ..................... ............... - ................ _ ....... _.... . .. .. . 25 

During tbe winter Mr. Gilbert was occupied in office work. Ou March 2fi, having received 
instructions to resume field-work, he made immediate preparations for proceeding in tlte steam. 
launch to Bellingham Bay. The repairs and refitting of the Fuca, including new smoke-stack arnl 
grate-bars, occupied the time till April 14. On the following evening l\fr. Gilbert established his 
camp on Chuckanut Bay, on the eastern side of Bellingham Bay, and on the 21st. began field-work. 

During April, l\fay, and much of June the weather was storms and very strong gales were 
prevalent, compelling the removal of the camp to a more sheltered locality. The topograpl!y was 
taken up l\fay 12, two sheets having been pr~jected, each on a scale of 1-10000. 

At the close of the fiscal .rear both triangtllatiou and topography were in active progress. 
Further reference to Mr. Gilbert's work in this locality will be made in the next annual report. 

SECTION XII. 

ALASKA, INCLUDING THE COAST, AND THE ALEUTIAN ISLANDS. (SKETCH ~o. 12.) 

Continuation of the survey of the coast, bays, straits, and harbors of southeastern Alaska.-At 
the beginning of the fiscal year the hydrographic parties nnder charge of Lieut. Commarnlcr A. 
S. Snow, U. S. N., Assistant Coast Survey, commanding the steamer Patterson, had been at work 
since early in May, 1886, in the vicinity of Fort Wrangell, Wrangell Island, and in Sumner Strnit, 
southeastern Alaska. Liciutenant-Commander Snow bad taken the immediate direction of the work 
at Fort Wrangell and in the vicinity, and had assigned the work in Sumner Strait to tlJC cl!arge 
of Lieut_ James M. Helm, U.S. N., Assis~ant Coast Survey, commanding the steamer ,lfcArthur, 
Lieutenant Helm reporting progress to Lieutenant-Commander Snow every week or ten days. 
The steam-launch Lively was attached to Lieutenant Helm's command. 

Until June 21 the Patterson remained at Fort Wrangell, where tides were observed day and 
night through one lunation. The work of triangulation and topography, sounding, etc., was car­
ried to a distance of about twenty-five miles from this point. On June 21, Lieutenant-Commander 
Snow mo...-ed the Patterson to Steamer Bay, on the west side of Etolin Island, where a tide-gauge 
was established which was connected with that at Fort ·wrangell by simultaneous observations, and 
the work was now carried on from this point until data had been obtained for completing a har­
bor chart of Steamer Bay. The Patterson was then moved to Dewey Anchorage, a few miles above 
Port Onslow, Etolin Island. Tidal observations were taken and a special chart of this anchorage 
was completed. This work was all that remained to finish the hydrographic sheet, scale 1-80000, 
of Clarence Strait and vicinity, which was. accomplished August 14. 

By this time the party on board the McArthur had completed t.he survey of Sumner Strait. 
This work was begun by the measurement of a bat10 at Red Bay. Frnm this base were carried the 
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triangu,lation aml topography of the harbors of Red Bay, Chican, Port McArthur, and Port Pro­
tection. Four astronomical stations were established-Red Bay, Inner and Outer Obican, and Port 
l\foArth ur. 

In the hydrographic work was included the survey of Sumner Strait and tlie aujacent bays 
and harbors from Level Island and Poiut Colpoys ou the northward and eastward to Cape Decis­
ion and Cape Pole on the southward and westward. Tide-gauges were established at Red Bay 
and Chicau. The hy<lrographic sheet, scale 1-80000, was completed by August 15, at which date 
Lieutenant Hehn proceeded in the McArthur to Fort Wrangell, where he met the party on board 
the Patterxon. 

The combined parties, under the direction of Lieutenant-Commander Snow, then took up the 
survey of-Wrangell Straits, which connect Sumner Strait with Freuerick Sound. Aft.er the meas­
urement of a base, the establishment of an astronomical station, and the location of a tide-gauge 
at a suitable locality, the McArthur was dispatched to the westward to obtain farther astronomical 
obserrntious at Sliakan (or Chicau), and subsequently Lieutenant Helm was directed to proceed 
to Fort Wrangell, obtain final observations for chronometer rates, and while there to send Ensign 
Purcell in the Lively to get soundings in the Eastern Passage, Blake Channel, and Bradfield 
Uanal. This accomplished, he was to proceed with the 1l1cArthur to Dewey Anchorage, obtain 
astronomical observations there, an1l thence go to Fort Simpson, British Columbia, for final obser­
vations at that station, and while waiting the arrival of the Patterson, to carry out, if possible, the 
iustructiomi of the H~·drographic Inspector in relation to Cordova Bay, and to a reported rock at 
Fort Tougass. Bad weather made it impracticable to get the obser.-ations desiretl at Chican, or to 
do the work last referred to at Uordova Bay and Fort Tongass, but the other work was satisfac­
torily executed. 

Ou Sept.ember 12, having completed the survey of Wrangell Straits, Lieutenant-Commander 
Snow got under way and :,.;teame<l to Fort Wrangell, where he made search, but without success, 
for Saranac Rock, which had been very imleiinitely located by old charts off the north end of 
W oronoffski Island. N-0thing could be learned regarding this rock from the natives or from the 
residents of Fort Wrangell. 

On September 15, the Patterson having joined the McArthur at Fort Simpson, both vessels 
sailed for Port Townsend, and on the 22d for San Francisco, arriving September 28. Comparisons 
of chronometers were obt11.ined the same day at the Mare Island Observatory. 

The results of the season's work by the two parties under Lieutenant-Commander Snow's direc­
tion are shown upon the following-named hydrographic sheets, all of which lrnye been received at 
the Office: Clarence Strait ( 1-80000) aud adjoiniug cbanuels from Point Lemesurier to the mouth 
of Stikine River; Sumuer Strait (1-80000); Wrangell Strait, connecting Frederick Sound with 
Sumner Strait (1-30000); St .• John's Harbor, Zarembo Island (l-20000); Dewey Anchorage, Clar­
ence Strait (1-20000); Ratz Harbor, Prince of Wales Island (1-10000); Coffman's Cove, Prince of 
Wales Island (1-10000); Etolin Harbor, Wrangell Isla11d (1-10000); Steamer Bay, Etolin Islanu 
(1-20000); Red Bay (1-10000); Shakan Straits (I-20000); Port Prot.ection (l-10000); and Port 
McArthur (1-10000). 

Tidal stations were establishe<l, as the work progressed, in localities most suitable for obtain­
ing planes of reference for the soundings, tbe principal stations being at Fort Wrangell, St. John's 
Harbor, Steamer BaJ', Dewey A.ucliorage, Red Bay, and Chican. Lieutenant-Commander Snow 
observes that tbe tides follow the general law of the Pacific coast, and the mean of the lower low 
waters was taken as a plane of reference. Observations for strength of current were made fre­
quently during the season. Much space is devoted in his report to statements in detail of tidal 
action in the straits and harbors surveyed, these being prefaced by the remark that the flood tide, 
as a rule, makes in from the large bodies of water, Sumner and Clarence Straits, and sets into tbe 
smaller bays, iuhits, antl channels. 

All of the operations incidental to a trigonometrical survey were executed by officers from the 
Patterson and McArthur, to whom special branches of the work had been assigned. Two base­
lines were measured b.r means of sounding wire Jed over tripods, stretched taut with large reels, 
and leveled with theodolites. Eight stations were occupied during the sea.son for the determina­
tion of time, latitude, and longitude. Every effort was made to keep the triangulation and topog-
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rap by in advance of the by drograpby. AnglAs o{ elevation were taken to ali prominent peaks. The 
shores in tbe vicinity of Fort Wrangell, Steamer Bay, Dewey Anchorage, St. John's Harbor, and 
all of Wrangell Straits were put in with the plane table; the n·main<ler of the coast-line was ruu 
in by a modification of Fillmore's method (see pp. 138, 134, Ooast aud Geodetic Survey Rt'port for 
1884), the sheet being mounted on a plane table iu the launch, and the patent log and sex­
tants used. 

The astronomical observations were made by Ensign C. 0. Marsh, U. S. N., who took also a 
leading part in the measurement of the base-lines. In the party ou board the Patterson, Eusign 
A. P. Niblack, U. S. N., was assigned to the charge of the triangulation. A large number of Rta­
tions were rendered necessary in this work by the character of the country, the coasts being all 
thickly wooded to the water's edge and indented by numerous narrow channelR. Ensign D. P . 
.Menefee, U. S. N., had charge of the t.opographical work, assisted by Mr .• John McHenr,y, one of 
the draug·htsmen of' the Patterson; Mr .• J. 0. Stone, draughtsman, also occupied with the plane 
table a sufficient number of stations to tfotermine contours. 

For the hydrographic work, Lieut. D. Coffman, U.S. N., and Ensign T. G. Dewey, U. S. N., 
were specially detailed, with the aid of such other members of the part)· as could from time to time 
be spared. With the exception of Clarence Straits and Stikine Straits (iu part), sounded by the 
Patterson, all the hydrographic work was done in steam-launclteti, tlw boats being fitted with a 
small reel and register, so that wire could be used in sounding in deep water. 

To Ensign S. Cook, U. S. N., was assigned the charge of all work done by the McArthur; 
Ensign J. H. Shipley, U.S. N., was detailed for the main triangulation; Ensign J. A. Bell, U.S. N., 
was given charge of the harbor work; Ensign J. L. Purcell, U. S. N., was ordered to command the 
steam-launch Lively, and ditl all the souuding not done by the i;;hip for the hy<lrography of Smuner 
Strait. The triangulation and topographical work was divided betweeu Ensigns Shipley, Bell, 
and Purcell. Soon after the McArthur joined the Patterson in Wrangell Strait!', a::; already referred 
to, Ensigns Shipley and Bell were transferred from tlle Mc.4rthur to the Patterson, the former carry· 
iug on the triangulation of the straits, with Ensign Niblack awl Ensign Bell putting in that por­
tion of t.he shores above the mud flat, the sontllern half being pnt in by l\Tr. Stone. 

To Lieutenant Helm, who was detached from the Surn•.r soon after the close of the season, 
Lieutenant-Commander Snow expresses his indebtedness for most efficient co-operation, and for 
many valuable suggestions in connection with the work. 

An interesting and valuable report on the characteristic fauna and flora of the region surveyed 
by the Patterson has heen submitted to Lieutenant-Commander SnmY b.\- Passed Assistant Snrgeon 
T. H. Streets, U. S. X., attached to that vessel. 

Statistics of the work of the combined parties, as reported by Lit•uteuant-Commander Suo\\'1 

and by Ensign Cook for Lieutenant Helm, are as foliows: 

Number of stars observed for longitude._ ... __ ._ ... __ . - ...... _ ... _. _...... 595 
Number of pairs of stars observed for latitude __ ... _ ........•........ _ . . . . 165 
Number of sig_nals built . __ . _. ___ .. _________ .. ___ .. - __ .... _ ... - - - - - - . - _ - - 257 
Number of measurements in triangulation. ___ .. __________ . _____ ... __ - ... - - - 10, 985 

Number of miles of shore-line surveyed. - ... -..... - ........ -......... - ... - 96! 
Number of miles run in sounding ..•.••. _. __ :._ - .. - ....... - - - - .... - .. - .. - . 2, 638 
Number of angles measured ................. - ... - • .. - ..... - .. - - . - - - ... - . 11, 591 
Number of sou udings. -.•........ ___ . _ ..... _ - _ - .... - .... - ....... - .. - . . . . . 16, 282 

The descriptions of ports and anchorage1;1, with sailing directions, etc., which accompany the 
reports of the work, have been made available for the purposes of the Pacific Coast Pilot. 

Lieutenant.Commander Snow, having been (letached from the Survey April 30, 1887, was 
relieved in the command of the Patterson by Lieut. Commander Charles M. Thomas, U. S. N., 
Assistant Coast and Geodetic Survey. · 

Under the direction of this officer the Patterson, having been prepared for the season's work, 
left San Francisco May 3, and resumed hydrographic work in Frederick Sound, southeastern 
Alaska, May 21. 

At the date at which this report closes the survey was in active progress in that sound and 
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its vicinity, but further· notice of the work of the party is necessarily deferred till the next annual 
report. 

The officers attached to the party were: Lieut. De Witt Coffrna11, U.S. N.; Ensigns~.\. N. Wood, 
J. H. Shipley, C. C. Marsh, M. L. Read, A. P. Niolack, A. M. Beecher, aml J. D. McDonald, U.S. N.; 
Surgeon T. H. Streets, U.S. N., and Passed Assistant Engineer H. N. Stevenson, U.S. N. 

Ensign Shipley having ha<l the misfortune to break his leg, was detached from the party 
June 18. 

Continuatfon of the serie.~ of tidal records obtained fr01n the automatic tide-gauge at Saint Paul, 
Kad1'.ak Ii;land, Alaska.-The series of tidal observations in the town of Saint Paul, Kadiak Island: 
Alaska, was continued by Fred. Sargent, observer, under the general supervision of Assistant 
Davidson. Mr. Sargent determines his own time. 

During the winter a short break in the series occurred, owing to the necessity of removing 
the pier to a new and safer location. unusually violent storms prevailed, in one of which the 
crib.work sustaining the gauge·house was wrecked and the clock injured. Assistant Da,·idson 
acknowledges valuable assistance rendered by the Alaska Commercial Company in the removal 
aml re-establishment of the tidal pier and house. He expresi:;es his obligations also to Mr. Ivan 
Petroff, Deputy Collector of cust-0ms at Saint Paul, for very acceptable aid rendered to tile observer. 

The usual meteorological record was forwarded by M:r. Sargent. 

SECTION XIII. 

KENTUCKY AND TENNESSEE. (SKETCHES Nos. 1, 5, 14, 16, and 17.) 

Transcontinental tria.n.1Julation near the thirty.ninth parallel, extended to tlte westward in Kentucky 
and Ohio.-l•'or the continuation of the transcontinental triangulation near the thirty-ninth par­
allel in Kentucky and Ohio, Assistant A. T. Mosman took the field under instructions early in 
August, 188G. 

The progress of this work in 1886 till the close of field operations November 21, and the 
advance made in it in 1887 from its resumption iu May till the end of the fiscal year, are fully 
reported under the heading of Section XIV. 

Reconnaissance for the e.vtensiun westward of the transcontinental triangulation 1iear the thirty. 
ninth parallel in Kentncky and Ohio, and for its comiection icith the triangulation advancing to the 
east1card in Indiana.-Iu 1881 a reconuaissance for the extension to the eastward of the transcon· 
tinental triaugulation uear the tbirtj·-ninth parallel bad been closed in the vicinity of Bloomiugton, 
Ind., by Assistant F. \V. Perkins. The advance to the westward of the transcontinental triangu­
lation in Kentucky and Uhio, and to the eastwaru of that in Iuuiana, made it desirable in 188G to 
push a reconnaissance in the three States just named, and Assistant Perkins was detailed for this 
<luty in August of that year. 

A report of his operations will be found under the heading of Section XIV. 
Geodetic operations.-Reconna.issarwe for the connection of tke triangulation of tke State of Ten­

nessee with tke primary tr·iangulation of the Coast and Geodetic Survey in northern Georgia.-Instruc­
tions issued in Ma;r, 188G, to Prof. A. H. Buchanan, Acting Assistant, to resume geodetic opera­
tions in the State of Teunessee hy beginning a reconnaissance for the extension of the triangula· 
tion westward from Nashville, m~re m1.>clified when additional funds became available for the work 
npon the passage of the Sundry Civil Expenses Act early in August, 1886. Upon the suggestion 
of Assistant C. 0. Boutelle, to whom ha<l been assigned the special charge of State surveys, Pro­
fessor Buchanan was directed to transfer his party to the southeast.em part of the St.ate and take 
up a recounaissauce for obtaining a connection of his triangulation with the primary triangulation 
in Georgia which extends westward a.1Hl northward from the Atlanta base-line. 

Beginning his examinations iu the mountain region of Tennessee from the base-lines Deaden­
ing-Roy and Deaclening-Owen, about the middle of .August, Professor Buchanan succeeded event­
ually in overcoming the many difficulties incident to reconnaissance where the observer has to 
depend upon temporary means of transportation over poor roads and in a sparsely settled country, 
and by October 23, when field operations closed, had submitted a ~heme for the connection of the 
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triangulation in Tennessee with that in northern Georgia upon the lines Grassy-John's Mount and 
John's Mount-Gulf of the primary triangulation in the latter State. 

In May, 1887, he took the fiel(l under instructions to occupy stations selected during the sea­
son preceding. Commendable progress had been made at the close of the fiscal year, two stations, 
Deadening and Owen, having been occupied. With a continuation of fa.vorable weather Professor 
Buchanan hopes to complete the desired connection during the present surveying season. 

SECTION XIV. 

OHIO, INDIANA, ILLINOIS, MICHIGAN, AND WISCONSIN. (SKETCHES Nos. 1, 14, 16, and 17.) 

Transcontinental triangulation near the thirty-ninth parallel extended to the westward in Ohio and 
KentuckJJ.-Reconnaissance for site of a base-line in Okio.-Instructions to take the field for the 
extension westward of the transcontinental triangulation near the thirty-ninth parallel in Ohio 
and Kentucky, were sent to Assistant A. T. Mosman immediately after the passage of the appro­
priatfon act in August, 1886. 

Arriving at Cincinnati August 9, Mr. Mosman visited the Observatory to take a view of the 
country, and to get measurements on prominent points for use in making a connection between 
his triangulation and the Coast and Geodetic Survey longitncle station in the Observatory grounds. 

At the close of the previous season the reconnaissance had been extended to the line Ash 
Ridge-Minerva; the first-named point about nine miles northeast of Georgetown, Brown County, 
Ohio; the second about two miles in a southwesterly direction from Dover, Mason County, Ky. 
Proceeding from Cincinnati to Georgetown, and making on the way a general examination of the 
country along the Georgetown and Portsmouth Railroad, Mr. Mosman, on reaching Ash Ridge, 
reconnoitered the country from that :;;tation, and having directed his foreman in regard to the 
details of construction at Ash Ridge and Minerva of the signals required there, he went to Cave 
Hill to establish a station at that point, which is about five miles northwest of West Union, A(lams 
County, and then proceeded to Portsmouth, Ohio, where he or~anized his party for the occupation 
of the first station, Twin Creek, about fifteen miles to the west of Portsuwuth. 

Lines having been opened and heliotropers posted, observations were begun at Twin Creek 
August 27 and finished September 1. The following-named stations were then occupied in succes­
sion: Peach Mount, two miles from Mineral Springs, Adams County, Ohio; Cave Rill (the locality 
of which has been stated), and Cherry Ridge, about two and a half miles from Concord, Lewis 
County, Ky: 

Oberry Ridge is a sharp hill, ·over seven hundred feet above the Ohio River, and required for 
its occupation_ much difficult preliminary work, the observing tent, instruments, etc., having to 
be carried by hand from Concord. Observations at this station were completed October 20, the 
unusually short period of fifty-five days having sufficed for the occupation of four stations, owing 
to the generally favorable weather which prevailed during the season. 

In pursuance of instruct.ions dated October 9, directing a reconnaissan<>,e to be made near 
station Gould ih the Scioto Valley for a site for a base-line, the party was transferred to Franklin 
Furnace, Sciot-0 County, Ohio, towards the end of October~ and Mr . .Mosman took up an exami­
nation of the river-bottom land between Haverhill and vVheelersburgh in that county. Between 
these two places the Ohio Rfrer runs nearly north and is tolerably straight, the width of the 
bottom-land comprised between the foot-hills and the river bank varying from over a mile at 
Haverhill and Wheelersburgh to about oue quarter of a mile at Franklin Furnace. 

The conditions sought to be fulfilled by the site to be selected were, first, hard, firm ground, 
admitting of the placing of suitable monuments both under and abo'>e the surface, aml a locality 
not liable to disturbance from ordinary causes; second, a sufficient elevation of the ends above 
the flood-line of the Ohio River; third, that the ends should be so located as to give the hest 
possible connection with the triangulation; and fourth, that the length of the line should be about 
fonr miles. 

These conditions were met as nearly as practicable by the selection of a site south of Chand­
ler's :Run, a creek which enters the river at the ~arrow part of the bottom-land. This line would 
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have a length of five thousand nine hundred and twenty-three meters or three and sixty-seven one­
hundn•dtlis miles; both ends occupy positions above the highest point e\'er reached by floods in 
the Ohio River and upon sites which can be secured from disturbance. The line was chained and 
stakes driven every twenty meters, and levels were taken on every stake, these levels being 
referre<l both to the leyc] of tlrn river at the time, and to its highest known level-the flood-line 
of 1884. Mr. Mosman has sulnnittetl with his report a sketch showing the location of this line, 
which Le has named the Haverhill Base, and showing also its proposed connection witli t,Lw trian­
gulation, its topography and its profile. Ile gives also the location of atl alternate liuc aJongsitle 
J:he Scioto Valley Railroad north of Chandler's Run, and haYing a length of six thornmnd two 
hundred and eight~·-one meters or three miles and nine-tenths, but less favorably located than the 
Ila.nrbill Base_ to obtain a connection with the triangulation. 

Field operations were closed and the party disbanded on the 21st of November. Mr. ·w. B. 
Fairfield, extra observer, served with great acceptance throughout the season. Mr. :\;lmunan bad 
aR foreman in hiR party Mr. E. E. Torrey, who has acted for a number of ;years in that capacity. 
The ohserving tripods and signals built by hiin arc models of strength, durability, and econom­
ical constrnetion. Early in September Mr. Torrey was detailed as foreman in the p~1rty of Assist­
ant G. A. Fairfielrt in Indiana. 

The following statistics of the season's work a.re reported: 

Number of statiom;; occupied .................... _ .................... _.. 4 
Number of tripod an<l scaffold signals erected . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .. __ .. _ _ _ _ _ _ _ 2 

Number of measurements of horizontal directions ... _. _____ ... -.. _. _ .. __ . 1, 635 

During part of the winter, Mr. Mosman was engaged in completing for the Office the records 
and computations of llis work, arnl in February, 1887, received instructions to make an v:rnmirrn­
tion of a portion of the triangulation in the vicinity of New York Harbor, with a ,·ie\1' to its 
adjustment and rectification. Reference to this duty has been further made under the heading ot 
Section II. 

In May, 181)7, having receivedjnstruct10ns to resume field-work for the extension westward of 
the transcontinental triangulation in Ohio and Kentucky, he proceeded to Cincinnati, and having 
selected a site for it signal one hundred and twenty-nine feet in height at station Tatei and also 
a site for a signal ninety feet in heigl1t at station Flaugher, Ky., he made preparations for the 
occupation of station Aeh Ridge, Ohio. Sites for signals were also selected at Dr.r Ridge, Ky. 
(ninety feet); one at Tanner, Ky. (one hundred ancl thirty-two feet.), and one of fifty-two feet in 
height at station Stevens, Ky. 

The building of these signals and posting the heliotropers at three 11tations occupied the time 
till .June 21, at which date the party was ready to observe at Ash Ridge. 

By the close of the fiscal year observations at this station had been nearly finished. 
Reconnais.~ance near the thirty-ninth parallel for connecting the tramcontincntal triangulation in 

Ohio awl Kentucky witlt that in India·na.-Instructions having been issued to Assistant F. W. Per­
kins, towai·ds the close of .August, 1886, to resume the reconnaissance for the cpnnection of the 
transcontinental triangulations near the thirty-ninth parallel, the one advancing westward from 
stations in Ohio and Kentucky, the other eastward from stations in Indiana, .Mr. Perkins first 
determined a point in the vicinity of Bloomington, Ind., where be had closed his reconnaissance 
in 1881, and then took up work in Ohio and Kentucky. 

Ha>ing conferred by letter with Assistants Fairfield and Mosman in regard to the require­
ments of the work in their respective sections, Mr. Perkins deemed it advisable to have a p{'rsonal 
conf"t-re11ce with Mr. Mosmaa before beginning the eastern porti()n of the work, which was entirely 
new to him, and for that purpose visite<l him at his station, Peach :\fountain, near Mineral Springs, 
Ohio. Mr. Mosman's reconnaissance had been advanced to the line Ash Ridge-Minerva, two points 
about 17 miles apart, and lying from tbil:ty to forty miles east of the city of Cincinnati, the first­
named point in Ohio and the last in Kentucky. 

Owing to unfavorable conditions of atmosphere in the vicinity of Cincinnati it was deemed 
advisable to carry the reconnaissance well to the southward of that city. On tlte Ohio side of the 
river there rise abrupt hills, back. of which is an exteqsive sligbtly-rolling table land, about nine 
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hundred feet above the sea-level, or about five hundred feet above the river. On the Kentucky 
side the same formation is di versified b,v deep creek valleys, which scar the surface in all direc­
tions, and which, when seen only in detail, give to the casual observer the impression of a hill 
country, but upon closer inspection the bills prove to be only partially-detached portions of a great 
level plain. The land is generally under a hi.gh state of cultivation, and the fertility of the soil is 
attested by the great height of many of the remaining forest trees, which not unfrequently measure 
from one hundred and twenty to one hundred and thirty feet. 

Mr. Perkins strongly recommends the use of large revolving heliotropes in further reconnais­
sance in this or similar sections. 

Points for two figures were selected, carrying the work to stations about thirteen miles west 
of Cincinnati, Tanner and Hogan, both in Kentucky, and favorably located for the western exten­
sion of the scheme. The astronomical station at Falmouth, Pendleton County, Ky., can be con­
nected with the work by means of points determined from the line Hogan-Flaugher, and with a 
little cutting it is believed that the Cincinnati Observatory can be seen from station Alexandria, 
and the line Alexandria-Tanner gives a good base for the determination of any second point that 
may be selected for this connection, and for the determination of public buildings in the city. 

Field-work was closed December 21, and a month later Mr. Perkins was iustructed to organize 
a party for service on the Gnlf coast. This work is referred to under the hea<ling of Section VIII 
in this report. 

Occupation of stati01is in Indiana for extendfng to the eastward the tran.~contincntal triangulation 
near the tkirty-ninth paraUel.-In pursuance of instructions issued at an early elate after funds for 
the work became available, Assistant George A. Fairfield was directed in August, 1886, to organ­
ize his party and proceed to the field in order to carry eastward iu the State of Indiana the trans­
continental triangulation near the thirty-ninth parallel from the limits of his work of the previous 
season. 

Upon his arrival at Vincennes September 2, Mr. Fairfield made arrangements for the immedi­
ate oceupation of station Wright, situated in the township of that name iu Gr.:ene County, about 
half way between the towns of Sullivan and Worthington, and about twelve miles from each. 
Linton, a small town on the narrow-gauge railroad from Sullivan to Bedford, is about nine miles 
south of the station. 

Night signal lights having been placed in position at the stations to be observed upon, obser­
vations were begun September 14- and finished on the 22d. Tents were then struck and camp 
moved, though not without delays from heavy rain-storms, to Calvary station, which is about 
twelve miles a little south of east of Worthington. Camp WM pitehed October 2. The signal at 
this station, ten feet and five tenths in height, bad been struck by lightning during the preceding 
summer and one of the corner-posts of the scaffold considerably shattered. Necessary repairs 
having been made, signal-lights posted, and lines opened to stations Sisson and Osborn, observa­
tions were begun, and continued whene\•er the weather would permit until October 30. The first 
snow of the season occurred on the 26th. 

By November 3 camp was moved to the last station occupied, Osborn, in McCameron town­
ship, in the northwesteru part of Martin County, and about fourteen miles north of Loogootee, a 
small town on the Ohio and Mississippi Railroad. Snow fell on the night of November 5 to a 
depth of four inches, and from that date till the end of the season the ground was covered with 

. snow varying in depth from one to fourteen inches . 
..ttll preparations for observing had been completed by the 8th instant, but owing to bad 

weather no observations could be made until the 14th. By the 24th all of the observations that 
it was practicable to make at the station had been completed except abo11t three hours' work on 
one signal-light. It was not till the ui~ht of December 2 that this signal-light could be seen. 
The atmosphere had then become clear, with a temperature of four degrees above zero. 

One direction at Osborn, that to Rariden station, near Mitchell, Lawrence County, was left to 
be determined the next season, it having been found that the two stations were not intervisible by 
reason of some obstruction, the nature of which would have involved too great a prolongation of 
the season to ascertain in the then co~dition of the weather and the roads. 

H.Ex.17-6 
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A few miles east of Rariden station is the second principal meridian of the system of surveys 
of the General Land Office. This meridian, Mr. Fairfield observes, it is important to connect with 
the triangulation, as was done with the third principal meridian, which was connected with the work 
at 8tnrgess station, near Vandalia, Ill. 

Subassistant F. H. Parsons was attacb.ed to the party during the season, and did his utmost 
to advance the work. He had special charge of placing in position the signal-lamps and of 
instructing the light-keepers. Mr. F. P. Ilacon served as recorder. Mr. E. E. Torrey, foreman, 
reported for service from Assistant Mosman's part,y September 16, and began at once the erection 
of a tripod and scaffold signal seventy-five feet in height at Rariden station. This signal was fin­
ished on the 28th, and the next day Mr. Torrey went with his men to Beard station, near Spring­
ville, Lawrence County, where be put up a similar signal eighty-eight feet in height. With the 
erection of another signal seventy-five feet high at Leonard station, seven miles west of Blooming­
ton, Monroe County, Mr. Torrey finished this class of work, discharged his hands, and joined Mr. 
Fairfield in camp at Calvary station. Mr. Torrey's experience and skill make his services as fore­
man exceedingly valuable. 

The statistics of the season are as follaws: 
Number of tripod and scaffold signals erected (2 of 75 feet each, 1 of 88 feet).. 3 
Primary stations occupied . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 3 
Number of observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 985 
Number of micrometer readings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 940 

Assistant Fairfield reported in person at the Ofilce in accordance with instructions December 
11, and was engaged during the winter on office duty. 

In April, 1887, having received instructions to take the field and resume work as early in May 
as be deemed practicable, Mr. Fairfield left Washington May 12 for Mitchell, Ind., accompanied by 
Mr. Parsons. Mr. \V. B. Fairfield, extra observer, reported at Mitchell a few days later. 

The first work to be done was to establish the direction of the line from O::iborn to Rariden, 
to determine the nature and position of the obstructions on the line, and then to remove them. 
To do this properly it was necessary to measure a few angles with the small theodolite at Rariden, 
Beard, and Leonard stations. Owing to a dense smoky atmosphere, these measurements were not 
finished till the 28th, when the direction having been computed was laid off from Osborn to Rariden. 
The part~· was then moved to Osborn station, and Mr. W. B. Fairfield was directed to clear the 
line. The trees in the way, some twenty or thirty in number, were readily disposed of, !Jut it was 
then found that a large barn forty by seventy feet right on the crest of a hill still obstructed the 
view. 

After much negotiation with the owner, he agreed for a comparatively moderate sum to cut a 
gap in the roof wide and deep enough t-0 allow tae signal light at Rariden to be seen~ and to keep 
it open till the observations at each eud of the line were finished. 

At Osborn station observations of horizontal directions, time, and azimuth were made, and 
were in progress, with but two nights' work needed to complete them, at the close of the fiscal 
year. 

The observations for horizontal tlirection and for azimuth were made by Mr. Fairfield, Mr. 
Parsons reading one micrometer, and in the azimuth observations marking time, while the records 
were kept by Mr. F. P. Bacon. For time Mr. Parsons observed, Mr. Bac,on recording. 

On June 13 Mr. W. B. Fairfield was detached to extend the reconnaissance to the eastward, 
and was still engaged on that work at the close of the fiscal year. 

The statistics of the season of 1887, to June 30, are: 

Number of stations occupied for time, azimuth, and horizontal directions........ 1 
Number of stations occupied iu reconnaissance . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . 3 
Nnmher of observations for time .............•............•................. 214 
Number of observations for azimuth...... . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • ••. 165 
Number of observations for horizontal directions.... . . . . . . • . • • • . • • . . . . . . . . . . . . 789 

Geodetic operations.-Exten.sion of recotuuiissance for additional stations of tke triangulation of 
the State of Indiana.-The continuation of the reconnaissance for the extension of the tria.ngula.-



 

UNITED STATES COAST AND GEODETIC SURVEY. 83 

tion of the State of Imfouia having been authorized by instructions issued in May, 1886, to Prof. 
J. L. Cawpbell, Acting Assistaut, he took up that work in tlie following month from the line 0 and 
M-Haystack. 

While prosecuting the reconnaissance, be received on Jnne 19 instructions to close operations 
and disband his party by the end of the fiscal year, owing to tbe refusal of the House of Repre­
sentatives to insert any appropriation for State surveys in the Sundry Civil Expenses Bill. After 
thi;,; a.ct.ion had been reconsidered and a small appropriation made in Augmit, Profossor Campbell 
was directed to resume operations, but on account of the lateness of the season and the pressure 
of other duties he felt impelled to ask for the detail of an officer of the Survey who would relieve 
l1i111 of the charge of tile party and continue the work. Assistant James B. Baylor was accordingly 
instructed towards the end of August to report to Professor Campbell for duty, aud upou his 
leaving the field to prosecute tlrn reconnaissance. 

After visiting the ~mveral stations with Professor Campbell, Mr. Baylor was left in charge of 
the work early in September. It hail reached that stage at which it was necessary to erect tripod 
and scaffolcl signals and open lines iu order to. carry the scheme forward. After suitable observing 
tripods had beeu put up at stations Haystack, Summit, and Bartle, and the pole replaced at 0 and 
]f station, observations were begun by the occupation of Summit station in southern Indiana, 
near Henryville, Clark County. The quadrilateral figure, Haystack, Bartle, Summit, 0 and :u was 
closed; the line Bartle-Finley was opened, and a reconnaissance was maue for the location of a 
station Fairview, whicll, when definitely located, will give with Finley a base from which a connec­
tion can be had with the line Adams-Baughman of the transcontinental triangulation. 

In January, 1887, .Ati~istant Baylor was directed to take up a series of magnetic observations 
at southern stations. Reference to this duty hail been made under the headings of Sections III, IV, 
V, VJ, and VII. 

Continuation of geodetic operations in the State of Wisconsin.-A small balance of allotment 
having been foun<l available for work in Wisconsin during the month of Juue, 1886, Prof. J.E. 
Davie8, .Actiug A;;sistant, was instructe{l early in that month to resume the triangulation in the 
State from the limits of hit> work of the previ'Jus season. Ile had barely had time to begin opera­
tions, however, when it became necessary to direct him t-0 close all work by June 30, no appropri­
ation haviug been recommended for State surveys in the bill as reported to Congress. Upon the 
final passage of the appropriation act, August 4, the action at first taken having been recon­
sidered, fnnds became available, but so late in the season that comparatively little progress could 
be made by Professor Da,·ies in carrying .out the instructions to arrange his work so as to provide 
a further connection with the triangulation of the Lake Survey at Minnesota Junction and to the 
north of it. 

Having taken up a reconnaissance eastward from Cambria, Columbia County, in order to get 
stations which should be seen from Reeseville, he found a high prairie plateau, along whicll the 
selection of such stations did not seem difficult. Fixing upon a point near Randolpli, Dodge 
County, he had about determined upon a scheme which coultl secure a connection with a station 
near Fox Lake and thence to Minnesota Junction, in one direction, and with the t>tations Arling· 
ton, Observatory Hill, and l!'itzsimmons in the other. But just at the time this seemed feasible, 
instructions were received, as before stated, to close work, and upon its resumption in August, 
the atmosphere being then full of dense smoke from frequent forest fires, Professor Davies decided 
to oooupy the high tripod built the preceding season at Lowell, near Reeseviilc, and make from there 
a reconnaissance which should give him the data for connecting in one figure Reeseville, Medina, 
Lebanon, and Delafield, these two last-named points being also stations of the Lake Survey. His. 
examinations satisfied him ultimately that for this figure be would be obliged w substitute the 
quatlrilateral Reeseville (or Lowell), Lebanon, Oakland, aml Delafield, so as to complete that, con­
tinuing, therefore, the occupation of Lowell, and then occupying Lebanon. 

• At Reeseville a local triangulation was made to connect the triangulation point with the two 
church spires which had been observed upon in 1884 from Oakland and Delafield. This was 
rendered necessary by an obstruction preventing direct vision between Lowell and Delafield. 
Observations were kept up until &ptember 8, though with grea.t difficulty, owing to the faintness 
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of the heliotropes as seen through the thick smoke. Night signal-lamps had been sent for, but 
arrived too late to be of service in contrilluting to the advance of the work. 

Professor Davies hopes that in the immediate future the work begun at a favorable period of 
the year, and carried forward witliout interruption throughout an entire season, will be brought 
to a. satisfactory close. 

Under instructions received in May, 1887, he placed bis party in the field on the 17th of that 
month, and was engaged iu rebuilding signals aml in the occupation of Reeseville up to the close 
of the fiscal year. 

He will extend his observations northerly to a further connection with the Lake Survey, and 
also toward a connection with the new triangulation about to be begun in the adjoining Stat.e of 
Minnesota. 

SECTION XV. 

MISSOURI, KANSAS, IOWA, NEBRASKA, MINNESOTA, AND DAKOTA. (~KETCHES Nos. 1, 2, 14, 16, and 17.) 

Reconnaissance for the extension to the westward of the primary triangulation near the thirty-ninth 
parallel in Kansa.s.-Tbe occupation of the stations Bebe Mound in Johnson County, and Eckman 
in Leavenworth County, Ka lls., by Assistant F. D. Granger in 1885, had brought the triangulation 
up to the limits of the reconnaissance of 1881, and had furnished ~base for the extension of the 
work to the westward. 

In August, 1886, Mr. Granger was instructed to organize his party for carrying the reconnais­
sance westward from this base. Before tlie reconnaissance could be begun, it was found neces­
sary to rebuild the fifty-feet observing tripod and scaffold at Bebe Mound, which had been destroyed 
by a storm. 

The reconnaissance was then taken up, the outfit of the party consisting of a driver, one hand, 
and a covered wagon drawn by four horses. At the close of the 1ield 01)erations in December, the 
results obtained were very gratifying, nineteen new stations having been selected, and a practi­
cable scheme of triangulation laid out., included in seven quadrilaterals, extending from stations 
near the ninety-fifth meridian to stations near the meridian of 970 30'. The heights of signals 
required at the stations selected will range from fifteen to fifty feet. 

During the winter Mr. Granger was employed on duty at. the Office, and in April, 1887, be 
re.organized his party, and began the work of signal building April 22. By June 22 eight tripod 
and scaffold signals had been erected. Station Bebe Mound was then re-occupied for observations 
upon the new stations to the westward, and at the close ·of the fiscal year but a few days' observa­
tions were needed to complete the station. 

Mr. Granger was ably assisted during the sea.son beginning in .April by Mr. A. P. Barnard, of 
New York. 

For the fiscal year the stati~tics are: 
Reconnaissance: 

Number of stations selected .. - - •..... _ .. - . - ......... -.... - .. - .••••...• 
Length of scheme, in miles, from its eastern to its western limits ...• - ..•• 
Area, in square miles, covered by the scheme . - - ...•...... - .•. " ...•...• 

Triangulation: 
Number of observing tripods and scaffolds erected ... - ..••• - - ..••••...•• 
Number of observatiorn~ for horizontal directions. _ - .... _ ............. _ .. 

19 
140 

2,215 

8 
317 

Number of micrometer measures- __ ... ___ .. - . - - ..•.... - ... - - .... ___ - - - 214 
Number of double-zenith distances ....•. __ . _ - . . . . . . . . . • . . . . . . . . . • . . . . . 50 

~Magnetic observations at Saint Louis, Mo.-On returning to Washington in October, 1886, from 
dnty in charge of a longitude party in Colorado and in Utah1 Assistant C. H. Sinclair stopped at 
Saint Louis, Mo.,and occupied a station near Shaw's Garden in that city for the determination.of 
the magnetic declination, dip, and intensity. 

This work was completed October 7. 
Other duty assigned to Mr. Sinclair is referred to under the beadings of Sections III, X, 

and XVI. 
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Geodetic operations prelimimir.y to a triangulation of the State of Minnesota.-Under the general 
authority given in the Sundry Civil Expenses Act, and in response to requests received iu the spring 
of 1887 frolll the Governor of Minnesota and from the State Geologist, asking that geographfoal 
positions might be determined trigonometrically in the State, Prof. W. R. Hoag, of tl10 State 
University, on the nomination of the Governor, was appointed Actiug Assistant, and early in.June 
Assistant C. 0. Bout.elle, in general charge of all the State surveys, was assigned to the duty of 
beginning operations in Minnesota, Professor Hoag being associated with Lim. 

These operations look first to a secondary triangillation of the Mississippi, at and near Saint 
Anthony's Falls, and also to the search for and selection of a site suitable for a base-line for the 
triangulation of the State. .A.t the close of the fiscal year they were in active progress. 

SECTION XVI. 

NEVADA, UTAH, COLORADO, ARIZONA, AND NEW MEXICO. (SKETCHES Nos. 2, 14, 15, 16, and 17.) 

Determination of the longitudes of stations in Ooforado and Utalt.-0/Jsen,ations for latitude and 
the magnetic elements.-The 1st of July, 1886, found the longitude parties in the field engaged in 
the dPtermiuatian of the difference of longitude between Colorado Springs and Gunnison, Colo., 
Assistant Edwin Smith being at Colorado Springs and Assistant 0. H. Sinclair at Gunnison. Four 
nights' exchanges had been obtained in June; the observers had then changed places, and in their 
new positions an exchange of signals for longitude had been ha(l June 30. Renee but three more 
nights were required t-0 complete tbe work between these points. These were obtained on July 2, 
3, and 8. Mr. Sinclair then moved from Gunnison to Grand Junction, Colo. 

At Gunnison Mr. Smith <let.ermined the magnetic declination, dip, and horizontal and total 
intensity by observations on July 7, 8, and 9. 

The station at Grand Junction was established by l\fr. Sinclair i_n the public park. Ohsrrva­
tions for time were made and si~nals exchanged for longitude het\n~en Colorado Springs and Grand 
Junction on the nights of July 15, 24, 26, and 27, after which the observers changed places, and 
similar observations were made on the nights of Jnly 30, 31, and August 4 and 5. 

At Grand Junction the latitude of the station was determined by Mr. Sinclair and the mag­
netic elements by Mr. Smith, by observations made July 31, August 2 and 3. 

Mr. Smith then moved to Salt Lake City, Utah, where be arriYed August 7. The station estab­
lishe(l here in the Temple Block by Assistant Dean in 1869 was found to be in excellent condition, 
the observatory and piers still standing. Unfavorable weather prevented excbauges of sig·nals 
between Salt Lake City and Colorado Spriugs for ten days after the parties were really. Five 
nights were obtained between August 19 and 28, and aftfir a change of stations by the observers, 
five more between September 2 and 6. 

While at Salt Lake Uity Mr. Smith visited Ogden, Utah, and examined the observatory estab­
lished there by the United Stat.es Engineers. It was in a fair state of preservatiou, but, in .!\Ir. 
Smith's opinion, too inconveniently located to be used as a base station. Mr. Sinclair, who occu­
pied the station later, expresses the opinion that as a central point for extending the longitude 
work in all directions Ogden bas advantages over Salt1111Lake City, as it is the terminus of a tele­
graphic division, possessing batteries and extra wires, such as can not be had at the latter point. 

On the completion of the work between Colorado Springs and Salt Lake City, all of the instru­
ments and outfit were turned over to Mr. Sinclair, in conformity with instructions, and Mr. Smitll 
was relieved by Subassistant R. A. Marr, who took charge of the f.ltation at Ogden. T.Jollg-itmle 
signals were exchanged between Ogden and Salt Lake City on five consecutive night:;; hdm~en 
Sepoomber 12 and 16, and as soon as the observers changed stations five more consecutive nights 
were obtained between September 17 and 21. These exchanges finished the fiehl-work of the lon­
gitude parties in 1886. 

Duty in other localities assigned t-0 Messrs. Smith, Sinclair, aud Marr is referred to under 
headings in Sections III, X, XI, and XV. 

E:x;tension to the eastwa.rd of tlie tra·nscontinenta.l triangula.tion from stati.t.ms in ce11tral Utalt.­
In continuation of the transcontinental triangulation in central Utah to t.he eastward, Assistant 
William Eimbeck took the field in May, 1887, Mwler instruct.ions isstwd during the month preceding. 
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Ou the 7th of May he visited Nephi and the base of Mount Nebo, two miles np Willow Creek· 
Oafion, where, under the direction of his foreman, the first auxiliary camp was to be established. 
The plan for the work of the season contemplated the occupation of Mount Nebo as the first sta­
tion. Mount Nebo has au altitude of twelrn thousand feet, and as the equinoctial storms had been 
unusually violent, the snow in the higher mountains at this time was mucli deeper than usual; ju 
fact, the slOJles of the mountain were solidly snow-capped for about three thousand feet from its 
summit down. This circumstance, together with the high winds, frosty nights, and occasional 
storms, during which the snow was driving as in midwinter and the thermometer at several degrees 
below the freezing point, proved to be a source of much delay and embarrassment. 

An obstacle yet more serious to the progress of the work, both at this time and later, resulted 
from the serious illness of the experienced aid, Mr. George F. Bird, contracted at Kansas City 
while on his way to report for duty. Mr. Bird had served most acceptably in the party during 
several seasons preceding, and the loss of his services was greatly felt. Under mtdical adYice lie 
withdrew from all field duty and subsequently resigned bis position in the Survey. Mr. J: fl, 
Turner, Aid, who was assigned in Mr. Bird's stead, reported in person at Nephi, June 6. 

On the 8th of June Mr. Turner proceeded to Mount Nebo, taking charge of matters there, and 
supen'ising and directing the establishment of camp near its summit. 

The difference of level between Willow Creek Camp, at the head of transportation by wagon, 
and the summit, was over five thousand feet, and the pack-trail, located and constructed by tlie 
party, was over five miles in length. Much heavy work had to be done by the party in repairiug 
and rendering passable for wagons about a mile and a half of washed-out roaJ, aud in openi11g up 
the pack-trail, the upper two miles of which lead over naked rock, partly sbattered and partly solid· 
Owing to the gradual thawing away of the snow, which in places was fouud to he full.)· fifteen feet 
deep, as, for example, at the very summit of the mountain, a thing never before experiencNl, tlie 
trail work never really ceased u·nrn late in June; hence the observations were delayed, it being 
the middle of June before the.r could be taken up. Yet, notwithstanding this, good progress had 
been made in the horizontal direction observations by the.close of the fiscal year, Yery fine weatht.'r 
prevailing for a time after observing began. Besides the work at Mount Nebo, the field-work 
included also the extension and perfection of the reconnaissance for the connecting net of the Salt 
Lake Ba.sin line, especially tlle examination of the lines which center at the stations Deseret and 
Onaqni. 

Mr. Eimbeek devoted wbat time could be spared from the pressing clemands of field-work to 
the preparation of a final report upon his Duplex Bage Apparatus. 

Field service performed hy him in the early part of the fiscal year is referred to under a head­
ing in Section II. 

SPECIAL OPERATIONS. 

Immediate superv·ision of the State survey,~.-The immediate supervision of the State surveys, 
carried on uuder authority giw>u in the Sundry Ci>il Expenses Act, having been placed iu the band1:1 
of Assistant C. 0. Boutelle in August, 1886• that officer immediately applied himself to discover the 
condition of each work, what had been proposed and what bad been accomplished, with special 
reference to the question of direct connections with the work of the Coast and Geodetic SurYey 
proper. 

Finuiug that these connections had but seldom been kept in view as a definite object by the 
Acting Assis tauts, to whom had been entrusted the execution of the field-work, Mr. Boutelle made it 
his first endeavor to so direct the continuation of the surveys in each State as to bring them with as 
little ilelay as possihle into eonneetion with the coast or interior triangulation of the ~urvey. This 
accomplished, each one of the systems of triangulation in the several States would rest upon 
known and well-determined bases, and would form part of a general system, capable, even if tem­
porarily suspended, of being taken up and carried forward in future yeitrs. 

The special report which Mr. Boutelle has made upon this subject submits plans for the con­
tinuation of the work in each State, enumerating the difficulties to be encountered and stating the 
most effective methods of overcoming them. 
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Verification and adjustment at the United States Mint, Philadelphia, of certain weights intenderl 
for use as standards in the San Francisco Mint.-Rec01nparison of the Star l'roy Pound of the Office 
of Construction of Standards of Weight and Measure with the Standard l'roy Pound of the Phila­
delphia Jl[fot.-A request having been made by the Director of the Miut for the services of the 
Office of Construction of Standards of Weight and Measure in the verification and adjustment at 
the United States Mint, Philadelpliia, of certain weights intended for use as standards iu the ~liut 
at San Francisco, Assistant .Andrew Braid was detailed by tlle Superintendent fur this duty with 
the approval of the Secretars of the Treasury. On .August 3 )Ir. Braitl proceeded to Phila<lelvhia, 
accompanied by Dr. J. J. Clark, Adjuster of Weights and Measures. Dr. W. P. Lawyer, Assayer 
of the Mint, was in attendance under the instructions of the Director, a8 the representative of the 
Mint, to witness the tests and verifications. • 

Mr. Braid's elaborate report shows that the closest attention was paid to evm·y detail that 
would insure accuracy. Means were taken to remedy slight defects found to exist in the large 
Standard Balance of the Mint, and to obtain an additional balance of a greater degree of sensi­
tiveness; the methods of weighing were so arranged as to eliminate any sligLt inequalities that 
might exist in the weights of the right and left parts of eacli balance; to eliminate also any inac­
curacy of adjustment of the balances or ans progressive change in the beams during weighings, 
due to expansion or contraction, and also any constant error due to unequal tlexnre of the two 
arms of the beam. 

The weighings were made in the room known as the Cabinet, and the standard pound of the 
Mint and the weights to be tested were always left together in the balance case over night so as 
to insure equality of comlitiou as to temperature, etc. 

No comparisons were made between the new weights and the Mint Standards of like denomi­
nation, as no record could be found showing the precise value of these standards. The Kater Pound 
(the Standard Troy Pound of the Mint) was therefore made the sole basis of comparison for the 
determination of the values of the new weights and their subsequent adju:stment aud verification. 

The weighings were made by Dr. J. J. Ulark and the reductions and computations by Mr. 
Braid. From four to six repetitions of the weighings were made in each instance, and the value 
of one division of the balance scale was determinM for each set. 

Upon the completion of the weighings and the computation of their result8, tl.te adjustments 
were then made by Dr. Olark by taking off from the bottom of each weight the amount necessary 
to bring it within the allowable limit of error. Re-weighings were then made and the results· 
placed on record. 

Advantage was taken of the present opportunity to make a re-comparison of the Star Troy 
Pound of this Office with the Mint Standard, the last comparison having been made in 1876. The 
result of a large number of weighings of the Star Pound with the Mint Standard indicated a 
less discrepancy between the two weights than in 1876 by about 0.012 gr. 

I>eterminations of latitude and gravity at stations on the Hawaiian Islands for the Ha1caiian Go11. 
ernment.-From the results of observations for latitude aud gravity made in June, 1883, at Hono­
lulu, Oahu, and at Lahaina, Maui (Freycinet's station of 18Hl), by Subassistant E. D. Preston, on 
his detachment from the Eclipse Expedition, and from a comparison of these results with those of 
Captain Tupman, of the Bnglish Transit of Venus party, who had determined latitude in 1874, it 
appeared very desirable, both from a scientific and practical point of view, to determine a mu11 ber 
of astronomical latitudes at different points on these islands, where the great dcptll of the sea, tlw 
volcanic formation of the high mountains, and their distance from continental masses, furnish<•(l 
conditions presented hy no other locality on eartli for the study of the effects of gravity upou the 
direct.ion of the vertical. 

Subsequent correspondence on the subject between W. D . .Alexander, esq., Snperintendent of 
the Hawaiian Government Survey, and Mr. Presoon, and a personal conference between l\fr. Alex­
ander and the Superintendent of the Survey in October, 1384, led ultimately to a request from the 
Hawaiian Government, received through its minister, Hon. H . .A. P. Carter, to the Superintendent 
of the Survey, for the detail of Mr. Presoon t,o make the observations for latitude and determina­
tions of gravity required. 
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Mr. Preston's application for iliix months' leave of absence without pay having been approved 
by the Department, he left Washington in December, 1886, and arrived in Honolulu January 12, 
1887, having with him the two-yard and meter Peirce pendulums Nos. 3 and 4. Pendulum No. 3 
had been swung in 1883 at stations on the Caroline Islands, on the Hawaiian Islands, and at San 
Francisco, and final computations of results made by l\fr. Preston. Before leaving Washington 
he had prepared and tested this pendulum so that it should be ready for immediate transportation. 
The plan of his work contemplated a thorough study of the plumb-line deflections in the Hawaiian 
Islands for the Hawaiian Government, and to this were added later, determinations of gravity at 
the base and summit of Haleakala, the largest extinct volcano in the world, and also at Honolulu, 
for the sake of a better determination of the correction for elevation above sea-level, and also to 
connect the gravity work of the United States Ecli11se Expedition of 1883 with that of the present 
y6ar. For the latitude determinations he had with him meridian telescope No. 1. 

Between the 22d of January, when the work was begun, and the end of May, all of the stations 
occupied were for observations of latitude. The first was Ewa station~ Puuloa, near the mouth of 
Pearl River. The second was at Kahuku, on the windward side of Oalm. Observations here were 
completetl February 13. A preliminary reduction of results at this station showed a difference 
between the astronomical and geodetic latitudes of nearly a minute of arc, one of the most strik­
ing examples in the world of deflection of the plumb-line from mountain attraction. 

The time from February 22 t-0 April 2 was de'Voted to the island of Kauai, situated about 
eighty miles to the northwest of Oahu. On Kauai three latitude stations were occupied, two on 
the south and one on the north side. For the safe transportation of the instruments between the 
two eoutbern stationo;, W aimea and Koloa, it was necessary to reruove the eye-piece micrometer 
and latitude level from the telesco1le and carry them separately, the road being exceedingly rough 
and the cart of the most primitive kind. 

Honolulu was occupied for latitude between .April 3 and .April 12. Three stations on the island 
of Hawaii occupied the party till May 29. Kohala consumed a week only. But here the wind was 
the whole time so violent that li.ving in a tent was out of the question, and the party found 1011ging 
in an old sugar-shed. The station at Hilo, where the rain-fall is over sixteen foet a year, required 
nearly a month, and during that time only one good night for observations could be obtained. 
Observations were obtained on two other nights, partly clear, but it was not deemed advisable to 
wait for more favorable weather, as Mr. Preston was informed that the weather had been better 
than might be expected much of the time in Hilo. 

At Ka Lae the weather was passably favorable. The difficulties of obtaining water for cooking 
and drinking wece great. It had all to be carried on donkey back a distance of eight miles, part 
of the road being over the rough lava known as aa. 

Gravity was determined at Honolulu between June 1 and June U. 
Owing to bad weather and inaccessibility of stations, it was found impossible to finish the work 

originally contemplated within the time at first assigned; hence an extension of furlough for three 
months was granted to Mr. Preston, in order that the entire programme might be completed. This 
extended his leave to September 15, 1887. 

From June 14 to 22 Kailua, on Hawaii, was occupied for latitude, and from that date tiJI June 
30 the party was occupying station Haiku, on the island of Maui, for determinations of latitude 
and gravity. 

Further account of the progress of this work will be given in the next annual report. 

COAST AND GEODETIC SURVEY OFFICE. 

The assignment of Assistant B. A. Colonna to duty in charge of the Office and Topography 
was continued throughout the year. Mr. Colonna's report of the Office operations, accompanied 
by the detailed reports of the chiefs of the several Office di visions, appears in Appendix No. 4 to 
this volume. 

In his summary of progress made during the year Mr. OoJonna refers to important information 
furnished in response to official requests from the Na.tiona.l a.ntl State Governments; mentions 
improvements introduced in varioW! branches of office and field-work; urges the great need of an 
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increase of force in the Computing, Drawing, Engraving, and Tidal Divisions, and the necessity 
for the appointment of a Disbursing Officer for the Survey, and expresses his high appreciation of 
the earnest support afforded him b~' the Assistants and others in charge of divisions in the Office . 

.A table of statistics of the field and office work of the Surrny during the fiscal year, with a 
summary of statistics to its close, appears in Appendix No. 2, and in Appendix No. 3 is given a 
tabular statement of information furnished in response to official requests, and to individualis upon 
application. 

The Computing Division remained, as heretofore, under the charge of Assistant Charle8 A. 
Schott. Valuable reports submitted by Mr. Schott and published as appendices to this volum0 
are referred to in Part I under the heading "Special Scientific Work." .Among the requests 
referred to this division and promptly responded to was one from the Commissioners on the part of 
the States of Virginia and North Carolina for data needed in a resurvey of that part of the bound­
ary line between those States which extends westward from the Atlantic coast to Nottaway River. 
Similar data of value were furnished to the Commissioners for the adjustment of boundary lines or 
parts of such lines between t'he States of Massachusetts and New Hampshire, Massachusetts and 
Rhode Island, and New York and New Jersey . 

.A special report was made by Mr. Schott on the construction of a new primary base appa­
ratus. 

The Drawing Division, under the charge of Assistant B. Hergesheimer, developed increased 
efficiency during the year. There was prepared in this division, at the request of the .Attorney­
General (for use in establishing the title of the United States to the Potomac Flats) and by direc­
tion of tl1e Secretary of the Treasury, ajae simile of Major L'Eufant's original plan of the city of 
Washington in the condition in which it ap1)eared on the 20th of May, 1887. From that Jae simile 
and from all obtainable data, there was reproduced by photolithograph an accurate copy of the 
original map or plan, as drawn up in the name of Peter Charles .L'Enfant, A. D. 1791. One of the 
copies of this valuable historic relic is now deposited in the archives of the Survey. · 

Information was supplied by this division in response to requests referred to it from the Engi· 
neer Department, U. S. Army; the U. S. Geological Survey; the U.S. Fish Commission, and from 
the Commissioners of Fish and Fisheries of the States of Connecticut, New York, and North Caro­
lina. 

Mr. Hergesheimer refers in his report to the loss sustained by the Survey, and specially by 
the Drawing Division, in the resignation of Mr. Charles J unkeu, a skilled topo~apher and 
draughtsman, whose thorough knowledge of his profession and long experience on the work had 
made his services of special value. 

A table of charts completed or in progress during the year accompanies the report. 
The Engraving Division remained under the direction of Assistant Herbert G. Ogden. He 

had also in charge the work of electrotyping, photographing, and printing. 
Notwithstanding the great increase in the current work of this division due to the necessity of 

keeping up to date for the use of navigators all charts issued, a labor which grows every year as 
new charts are published, Mr. Ogden has allowed no work to fall behindhand, and has contributed 
greatly to the usefulness of the charts of the Survey by the publication of a series of index maps, 
showing the limits of the charts on various scales for the entire coast of the United States in a. 
geographical order. These maps being for free distribution, it is hoped that by their means a 
knowledge of the charts will be widely disseminated among sea-faring men. 

During the year the engraving of the important series of charts of the coast of Florida, from 
Cape Canaveral to Fowey Rocks, was completed. 

Mr. D. C. Chapman, electrotypist and photographer, carried on most satisfactorily the opera. 
tions under his immediate direction. He was specially successful in reducing original topographi­
cal sheets by photography, thus saving much time and labor of baud reduction by draughtsmen. 

Mr. F. Moore remained in immediate charge of the plate-prinping. A.n increase of upwards of 
two thousand five hundred co11ies in the number of charts supplied to the chart.room over the 
number for the preceding year is i·eported by Mr. Ogden. His annual report is accompanied by 
a. tabular statement of engraved pla.tes of charts begun, complet.ed, or continued during the year. 
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He commends the very efficient services of Mr. J, H. Smoot, clerk to the Engraving Division. 
Assistant Andrew Braiu, irr charge of the lrrstrument Division, pre11ents in his annual report 

many interesting details of improvements intrnduced during the Jear in the workshops, including 
a new gas-engine to replace the Clerk gas-engine, which could never be depended upon for driving­
power; new lathes, a new shll.per, etc. The very satisfactory test of the graduating engine by a 
graduation to two minutes of the circle of a new twelve-inch theodolite is adverted to, a long series 
of observations for probable error of position gfring a meau result of but one and four-tenths seconds 
for any one line. .Attention is called to the introduction, at the instance of .Assistant Fairfield, of 
an electric light, derived from a portable battery, to supersede the inconvenient and in many 
respects objectionable bull's-eye lantern, for axis illumination ancl for reading micrometers at night. 

Assistant ·w. I. Vinal and Subassistant F. H. Parsons, temporarily attached to this division, 
rendered valuable assistance iu the uetermination of the eccentricity and errors of graduation of 
theouolites. 

Mr. R. C. Glascock attended to duties involving the care of the camp equipage and other prop­
erty of the Survey and the correspondence relating thereto. 

Mr. Braid has made a separate report upon the work executed in the Office of Construction of 
Standards of Weight and Measnre, the immediate charge of which he bad during the year. The 
wor)!: of re-determining and verifying values of standards was continued. Defects in the compar­
ing apparatus brought ouL by this work were remedied, improvements were made in the Blair and 
Saxton comparators, the working balances were all carefully adjusted, aml the reflecting principle 
of the Saxton pyrometer was applied to test the accuracy of standard balances. In the experi­
ments for this pnrpose Subassistant Parsons reudered very acceptable aid. 

U tH.ler special instructions, and by request of the Director of the .Mint, Mr. Braid and Dr. J. J. 
Clark, adjuster and verifier, were associated with Dr. Lawver, of the Treasury Department, in 
Augustt 1886, as members of a Commission to test and adjust at the Philadelphia Mint a new set 
of Troy weights for the .Mint at San Francisco. .Advantage was taken of this opportunity to make 
a re-comparison of the standard Troy pound of this Office, known as the "Star pound," with the 
standard pound of the Mint. Mention more in detail of this service is made under the heading 
"Special operations." 

l\Ir. A. S. Christifl, in charge of the Tidal Division, has maintained and increased its efficiency 
during the year. Current work was kept up to date, and proof read for the tide-tables for the coasts 
of the United States for 1887. The tables for 1888, prepared at an early date, were published shortly 
after the close of the fiscal year. The two-year series of tides observed by the International Polar 
J<Jxpedition to Lady Franklin Bay in 1881-1883 were reduced and communicated for publication to 

· Lieutenant Greely by direction of the Superintendent. This discussion involved great labor, an 
aggregate of seven hundred days of computing and clerical work being required to complete it. 

Mr. L. P. Shidy, attached to the division for many years past, made the principal reductions of 
tides in the harmonic analysis. Predictions with the Ferrel tide-predicting machine were made by 
Mr. J. W. Whitaker. 

The annual report of the Miscellaneous Division, submitted by its chief, Mr. M. W. Wines, 
General Office :Assistant, indicates a range of various and responsible duty. It contains lists of 
the publications of the Survey sent to press, and of those received from tte Public Printer during 
the year, and presents statements of the distribution of the annual reports and of t110 receipt and 
issue of charts, Ooa>it Pilots, and tide-tables. The total issue of charts during the year exceede~ 
that for the fiscal year preceding by thirty-three hundred copies, very nearly. 

The Archb:es and Library remained in charge of Mr. Artemas Martin. His annual report is 
accompanied by tabular statements of the original and duplicate records, the computations, and 
the origimil topographic and hydrographic sheets received and registered in the Archives during 
the fiscal year. .Also hy a report of the number of books and pamphlets addecl to the Library. 

By a re-arrangement of the original records of field-work, which was accomplii;hed during the 
year with the aid of Mr .• T. M. Duesberry, they were rendered much more easy of access. A card 
catalogue of the Library was begun. 

The annual report ot' Mr. John W. Parsons, who, as the re1>reseutative of Mr. George A. Ba.rt­
lett, Disbursing Clerk of the Treasury Department, has been iu charge of the Accounting Division 
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of the Office since August 23, 1886, bears internal evidence of his entire devotion to the laborious 
and exacting duties devolving upon him. He emphasizes strongly the need of a Disbursiftg Officer 
of the Survey to avoid the almost inevitable delay in forwarding remittances after the i·eceipt of 
vouchen:i for expenditures under the present arrangement, though recognizing at tbe same time 
that to facilitate the work of the division, the business of which is conducted in the name of Mr. 
Bartlett, everything wituin his power has been done by that officer. 

Mr. Parsons acknowledges the faithful and conscientious service rendered in his division by 
Mr. Eugene B. Wills, accountant, Mrs. S. M. Taliaferro, book-keeper and entry clerk, and 1\liss 
Paula E. SmitJ1, general clerk. 

In the office of the Assistant in charge, Dr. W. B. French continued on duty as executive and 
accounting clerk, foregoing any extended leave of absence from laborious service at the request of 
his chief. Dr. French had the skillful assistance of Miss S. C. Ayres in office correspondence and 
the care of records. Miss F. Oadel (until transferred to the Tidal Divisi011), Miss S. I3. Harvie, and 
Miss Kate Lawn also rendered acceptable clerical service. 

Mr. W. B. Chilton continued oa duty as clerk in the offille of the S11perintendent. 

SUB·OFFICES· COAST A.ND GEODETIC SURVEY. 

Sub-office at Philadelphia.-Tbe charge of the sub-office at Philadelphia was continued during 
the fiscal year with Assistant S. C. Mccorkle. All calls for information from citizens or from 
associations which did uot im·olve a reference to ·washington were promptly answered; other 
calls of more moment were duly reforre(l without delay. 

Charts were furnished to the Engineer Bureau, U. S. Army, and to the United States Light­
House Inspector, Fourth District; to the Harbor Commission of Philadelphia, the Board of Trade, 
Board of Port Wardens, and Maritime Exchange ; to the J>ennsylvania Railroad Company; Engi· 
neers' Ulub; Appraiser of Customs for Japan, and to Messrs. Remy Vvinsor & Co., in return for 
valuable co·operatiou. 

Information was given to the Engineer Corps and to the Signal Service, U. S. Army; to the 
Weather Bureau of tbe State of Pennsylvania; to the Chief of the Bureau of Surveys, Board of 
Public \Yorks of the city of Philadelphia; tot.he Maritime Exchange, and to the Engineers' Club. 
Also in response to many unofficial requests from citizens. 

Applicants for charts for private use were referred to the sale-agents. 
Mr. l\IcCorkle acknowledges favors recefred from many of the official bodies above named, 

and reports the continuance of cordial relations between them aml the sub-office. 
Facilities were extended d11ring t.he year to the United State::i Advi::iory Board of the Harbor 

Commission, of which Assistants Henry Mitchell and H. L. Marin din are members. Also to Assist· 
ants R. M. and 0. M. Bache, and to Assistant Marindin and aids. 

Sub-o}fice at San .Francisco.-Assistant George Davidson continued in charge of the sub-office 
at San Francis.co. Calls for iuforrnation were answered with the aid of Mr. 1''. Westdahl, draughts­
man, and Mr. Charles B. Hill, clerk. The general care of instruments and camp equipage at 
the sub-office remained with Vicente Denis, who served as heretofore as janitor, messenger, and 
porter. 

But a slight idea of the amount of the work done at this office is conveyed by th~ space here 
devoted to it. Substantially all of tbe extensive geodetic and topographical operations of tlie 
Survey on the Pacific coast are under its immediate supervision, and a great deal of information 
of a technical character is supplied from it to civil, military, and naval officers of the General 
Government, to State officers, to municipalities and corporations, and to individuals. 

CONCLUSION. 

The preparation of this Report and the editing for publication of the Annual Reports and 
appendices thereto have been continued in charge of Aiisistant Eel ward Goodfellow. 

First proofs of the Report for 1886, ordered printed March 3, 1887, were received at tliis Office 
early in May, and at the date at which this Report is transmitted to Congress all of the proof of 
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the Report for 1886 has been for about two months in the hands of tne Publie Printer. But owh1g 
to delays.in regard to the illustrations, over the reproduction of which this Office bas no control, 
the publication of that Report may be retarded for some months to come. 

In conclusion I ma,y be allowed to express the hope that the developmeut of this important . 
national work may have a hearty support from the Executive, and may be sustained by a wise 
and liberal policy on the part of Congress. 

Respectfully submitted. 

Hon. c. s. FAIRCHILD, 

Secretary of the Treasury. 

F. M. THORN, 
Superintendent. 
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App END Ix N 0. 1.-1 8 8 7. 

DISTRIBUTION OF THE PARTIES OF THE COAST AND GEODETIC SURVEY UPON THE 
ATLANTIC, GULF OF MEXICO, AND PACIFIC COASTS, AND IN THE INTERIOR OF 
THE UNITED STATES DURING THE FISCAL YEAR ENDING JUNE 30, 1887. 

SectionR. iParties. 1 OperationH. Pe.rsons condnctiag operations. 
I ' 

8ECTIOX I. I 

Maine. New Hampshire.

1

1 Ro. 
Vermont, l:la.ssoohuset.ts.1 

and Rhode Island, inclnd­

in,g coast and seaports, 
bays and rivers. 

2 

I 
I 

Triangnla.twn and j Charles H. Boy<i, assistant .... - - . ! 
topography. I 

Ilydrography ...•. I Liyt. F. Il. Crosby, U.S. N.,as-
1 sistant.; Ensigns A. W. Dmld 
I and N. J. L. T. Halpine, U. S. N. 

I 
Top()gra.phy ··••· 1 Eugene Ellfo()tt, assistant._. __ .. 

I 
Topography -····-i ,T.H.Gray, aid .......•••••..... 

I 

Hydrography __ ... \ Ueut. J. :M. Hawley, U.S. N., 11•-

I 
sit:5tant: Ensigns Edward E. 

Wright, Jolm E. Cra.ven, Reu-

l ben 0. Uit1f'r, and Harry 
! Fiold, U.S. N. 

Topographic-al survey in the '\""icinU;v of Machias 
a.nd triangula.tion of Cobscook "Bas, Ma.ine. 

Hydrographic survey of the Saint Croix River 

Ueg:uu, and 1lydrographic examinatio11::1 made 
In the J>enoUstot Rh·c~r. Mainr. (St·e also Sec 

tiou II.) 
ToJlOgraphic:tl survey of tbt• coa~tof Maim~ from 

Moose Cove to Quutldy Head, aml of the west­
ern shorB-line of Cobscook llay· and shore.line 

()f Denbow'• Neck. 
Topographical surYey of the south branch of 

Cobscook Ba:'-'. Maine. 
Hy(lrographic Rurv-eyof the coast of Maine from 

Machias Bay I~ntrance to Q11odd.Y Ileatl, and 
h,\"drogrnphk e-xaminat.ionR on tho coasts of 

Maine and Ma.~sa.chuset.ts. 

6 Tidal observation~: J. G. Spaulding ... _ .• _ Series of tidal observatfonR with automatic tide. 
gauge continued at Pulpit Cove, 1' ... orth Ha.vsn 

10 

Island, Penobscot Bay, Maine. 
Special triangula- : Heney L. Whiting, assistant; Gvr- C~-o:pAration with the Commission for the topo-

tion. I shom. Drailford, assistant; C. R. j graphical survey of tlie Statt' of Massachu-
\ Van Ord en, t'IU bastitista.nt. \ setts. 

S1>00ialoperations. ! Henry L. Whiting, assistant •. __ . / Preliminary determination of the Oonndar.r-lines 
I i in tide-water of citie~ and towns in Ma.sisachu-

1 

setts borderiug on the sea. 
Triangulation . __ Gershom Bradford, a.esistant. ____ . Triangulation in aid of tho topographical survey 

I of the Sta.to of Massachnsetta. 

Topography. ,John B. Weir, assistant; G. F. Resurveyofthosborx.\.JineofCapPCodpeninsula. 

Bird, aid. between Nausett and Monornoy. (See alsa 
Section VIII.) 

11 Physic}a.1 h;ydrog. Henry Mitchell, assistant .. - . . . . . . Physical hydrography, movement~ of thf\ sand11 

rapb.y. a.t the entra11c!' to Viney a.rd S<mnd. I Se<' alst> 
Section Il.) 

12 Hydrog~pby •• •. Lient. J_ E. Pillsbury, U.S. N., as- Special hydrograpby on th<' co~•t of Massachu-
sistant. 

13 Hydro~phic ex. Ensig;n W. J. Maxwell, U. S. N :, 

aminations. 

setts fmm P()wder Hole. M()nom()y, w a point 
nortbw&rd of Chatham Ri"ver. {See a.lso Soc­
tions II, IV, V, and VI.) 

H ydrograpbjc examinations for the C()ast, Pilot 
on the coasts of Maasachuwtts, Ithode Island, 

and N <>W Y urk. 

U5 
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APPENDIX. No. 1-Uontinued. 

-- Sectl:ns. ---~IParti:·I Operations. I Persons conducting operations. \ LocalitieR of work. 

SECTION I-Continued. I No.14 Topography ..•... , Henry L. Whiting, assistant ...•.. ! Completion of a topographical survey of • new 
opening in Cota.mJ Beach, forming an inlet 

into Edgartown Barbor, Martha's Vineyard. 

SECTION II. 

I 

I 
i 

Connecticut, New York, ! No. 
New Jersey, Pennsylva- ,! 

nia, and Delaware, in­
cluding coast, bays, and 

1 
rivers. · 

15 Hydrographic ex-

amina.tions. 
Lieut. John M. Hawley, U. S. N., 

atisistant; Ensigns E.E.Wright, 

John E. Craven, R. 0. Bitler, and 
H . .A. Field, U. S. N. 

Hydrographic examinations in Edgartown Har· 
bor and approaches. 

16 Topography ...... W.H.Dennis,assistant ..••.•.•... Completion of 'the topographical resurvey of 

.Block Island, Rhode Islaml. (See also Section 
II.) 

Triangulation ... i C, H. Van Orden, subassistant. .. . Triangulation at the eaatem end of Long Island 
! Sound. (Soo also Section I.) 

Topography ..... W. C. Hodgkim-., enbassistH.nt_. - - . Topographical resurvey of the north shore uf 
Long Island Sound, between Stonington and 

Hydrographic ex- Lieut. C. P. Perkins, U. S. N., as-

aminations. sista.nt. 
Hydrography ...•. I,ieut. F. H. Cro•hy, U. S. N., M· 

sistant; Ensigns.A. W. Dodd, .r. 
S. Watters, G. W. Street, C. E. 

Sweeting, C. M. Fahs, and N . .T. 
L.T.Halpine, U.S.N. 

Pequonnock, Conn. (See also Section VIII.) 
Hy<lrographic examinations and observations of 

cnrrents in Long Island Sound. 
Hydrographic resurvey of Long Island Sound 

from Faulkner's Island to Execution Rocks. 
(See also Section I.) 

5 Topography .••... W. H. Dennis, assistant........... Topograpblcal resurveys on or near tbA north 
shore of Long Island Sound, to complet<i resnr-

• veys previously made. (See also Section I.) 
Topography ...... W.I. Vina!, assistant ..•.•.•...... Detailed topographica< resurvey of the north 

Topography .••••. 

Ilydrograpbic ex­
aminations. 

shore of Long Island Sound from East Bridge­
port, Conn., to the eastward. {Seo also Section 
III.) 

E. L. Taney, aid ...•••....•••..••. ·1 Topographical resurvey of the shore-line of New 
York Bay,Nowark .Bay, Kill vau Kull, and .Ar­

: thur Kill. Topographic resurvey from Wood-

Lieut. G. H. Peter•, U. S. N., ae­
sistant; Ensign• E. H. Tillman 
and W. J. Maxwell, U. S. N., and 
John Ross. 

mont to the eastward. 
Hydrogra.phic examinations for the Atlantil} 

Cosst Pilot in Long Island Sound and on the 
coast to the eastward. 

9 Topoj!raphy . •• •• . C. T. Iardella, aBSistant ~... • • •• • • • Resurvey of the shore-lines of Hempstead Har­
bor, Long Isla.ml, a.n~ of the liOUth shore of 
Long Island Sound from Sebmket Harbor to 

Eaton'• Neck. 
10 Topography •••••• Charle• Hosmer, aeoistant • •••• ••. Completion of the shore-line and interior topo­

graphical resurvey of the north coast of Long 

Island Sound from the Norwalk River to Rye 
Nook. 

11 Hydroi:rapby..... Lieut. D. D. V. Stuart, U.S. N., a•· 
sistant; Lieut. W. G. Hannum, 
U. 8. N., Ensigns Marbury · 
Johnston, W. O. Hulme, ancl H. 
E. Parmenter, U.S. N. 

12 Hydrography ...•. Lieut. F. S. Carter, U. S. N., as-
eistant; Ensign W. J. Sean, 
U.S. N., assistant, and Ensigns 
.A. W. Dodd aml Roger Welles, 
U.S.N. 

13 Hydrograpby ..... Lieut. C. P. Perkins, U. S.N.,as­
aistant; Ensii.:n• W. B. F1tltcber 
and R. E. Parmenter, U.S. N. 

Resurvey of LJng Island Sound. Continuation 
of inshore hydrography between Sheffield Isl· 
and Light and Execution Rocks. Hydro­
waphic &nrvey of Hempstead Harbor. (See 

also Section VIII.) 
Resurvey of Long Iale.nd Sound. Lnohore hydro· 

graphic survey• on the nort-h coast of Long 

Island • 

Tidal examinations and compari!!OJle in the Hnd· 
svn, Harlem 1 and East Rivers, and in Flll8hing, 
LittJ~ Neck, and Newark Bays. 

14 Physical hydirog­
raphy. 

Henry Mitchell, MBiatant .••..••. Phyllieal hydrogra.phy. The eircnla.tioo of the 
sea through New York Harbor. Conclusione, 
recommendations, and 11ttggestiooa, derived 
from stndiee of the reanrvey of the harbor. 
(See alao Boo~ion I.) 
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APPENDIX No. 1-Continued. 
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____ s_ec_t __ i_on_•_· _____ 1~~~ies.1--0p-e_ra_ti_'_on_•_· __ li __ P_e_r_•ons __ co_n_d_n_c_tm_· _g_o_pe_ra_u_o_DB_· ---·· .. ··--.... 1:°cal~e~.ofwnrk. 
SECTION II-Continued. I No.15 Phyeical hydrog­

raphy. 
Henry Mitchell, assistant; H. L. 

M.o.rindin, assistant; Lie.ut. G. 

C. Hann•, U. S. N., assist&nt-; 
Lieut. C. P. Perkins, U. S. N., 
a.seista.nt; J.E. XcGrath, sub. 
assistant; Homer P. Ritter, E. 

Continuation of surveys for the ti.eve)opment of 
th<> phy•ieal hyilrograpby of Now York "Bay 
and Harbor. (See al•o Section I.) 

SBOTION m. I 
Maryland, District of Co- No. 

lnmbia, Virginia, and 1 
WeetVirginia, includiD.<t 
baya, --ports, and riv· 
ers. 

1 
E. Haskell. 

161 Physical hydrog- I Benr.v Mitchell, assistant ; H. L. 
ra.pby. Mariudin, assistant.; J.B. Weir1 

assistant; J. E . .McGrath, eub­
MSistanl; W. B. Fairfield. ex­

tra observer; John Nels.on, aid; 

Physical bydrography of New York Bay and 
Barbot'. Zeros of tide-gauges iu tbe Ea.Ht 
River connected by geodesic leveling. (See 

also Section I. l 

Homer P. Ritter. C 
17 Topograpby ...... D. B. Wainwright, assistant...... Topographical resurvey of shore-Jines of New 

18 Triangulation ... I A. T. Mosman, &ssistant ....... .. 

19 Topography . . .. .. R. M. Bache, assistant ......... .. 

York Bay autl Harbor and vicinity continued. 
(See also S..ction I\".) 

Determination lty triangulation of additional 
stations in Newark Ba.v and Ticinity. (See 
also Sections XIII and XIV.) 

Continuation of the resurvey of New York Har-
bor and. approaches by a shore-line suryey of 

the south coa~t, of Staten Island from New 

Cre.ek to Totten ville, aud of the New .Jersey 
shore from Perth .A.m !toy by way of Sontb. 
.Amltoy to Keypo1t. 

20 Hydrojtraphy ..... Lieut. G-. c. Hanus, U.S. N., as- Continuation of the hydrographic res1uvey of 

21 

sistant; Ensigns C. S. Ripley, New York Bay a.ud Harbor. 
E. F. Leiper, G. R. I<'rencb, and 
H.P. Jont1s, U.S.N. 

Hyclrographic ex- Lieut. F. H. Crosby, U.S. N., as-
amination. sistant; Ensigns.A.. W. Dodd and 

N . .J. L. T. Halpine, U.S. N. 

Hydrographic examination of tho Swash Chan­
nel, New York Bay. 

2J Tidal observations A . .T. Brennan, tidal observer ...... Series of tidal observations with automatic tide. 
gauge at Sandy Hook, New Jcrliey, 

23 Triangulation . • • . Prof. Moosfieltl Merriman, acting 
assistant; \Villiam Eimbeck, 
assistant. 

24

1 

PhJsical hydrog· Henry Miwhell, assistant; H. L. 
raphy. M.a.rindin, assistant. 

2;; I P~:;~:. bydrog-

1 

S. C. McCorkle, ""8ist.i>nt ......... . 

26 I Goode tic opera- • E . .A.. Bowser, acting a&isU.nt ... .. 
tiona. 

Extension of rccollllaiasauce and triangulation iu 
the State of Pennsylvania. (See also Section 
XVI.) 

Physic&! hydrograpby. Obserrat10ns of cur­
rents in Dela.wQr~ River and :Bas. (See al~o 
Section I.) 

Physical hydrography. Observations of the 
formation and movement of ice in the Dela­

ware River and Bay. 
Geodetic operationa. .Extension of the triaogu­

lation and reconnaissance in southern New 

.Jer•ey towards Delaware River ancl l!ay. 
27 Triangulation .... _. Joseph Hergeshe~er, &68ietant. _ _ ConnectioD of oJd with new triangulation in the. 

vicinity of Absecon Light, coast of New .Jer­
sey. (See a.lso Section VI.) 

28 Topography •••••• 

29 Hydrography ..... 

C.M . .Bacbe,asai•tant ............. Completion of the topographic resurvey of th<> 

I coast of New Jersey . 
.J.E. Pillsbury, U.S. N., assiJtant; Deep·Ot!a soundini;s to develop the 100-fathom 

Ensigns 'l'. D. Griffin, J. H. J cnr'\"e br•twetJu Cape Henlopen and Cape Henry 
Hetherin!!ton, R. M. HugheB, &nd off.bore bydrop;raphy, llort.li of Ca.pe M&y 
F. R. Braiuard, and .A.. G. Rog- u.nd south of Cape Henlopen. (Soo also Soo-
ers, U.S. N. tions I, IV, V, &nd VI.) 

1

1 

Special survey 0. H. Tittmanu, assistant; J. n. 
with base meas- Turner, aid. 

, ure. 

The Port· W &rden Line• of the city of Balt.imor<> 
traced out on the ground and connected with 
the tr:i&ogulation of Baltimore Harbor. (See 

al•o Section VIII.) 
21 Topography and W. I. Vinal, assistant; E. L. Taney, 

I hytlnigraphy. a.id. 

i 
H. Ex.17-7 

SouodiugM in Baltimore Harbor, and measure­
ment .. along the harbor front. (See aloo Sec· 
tion II.) 
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. . i 
Persons con uctmg opera.hons. ,! IPartie~. ,I Operation~. 

: No. 3 l~agn~t:-~~:: 
Localities of work. 

C. A. Schott, assistant ....•....... \ Annual determination of tho magnetic declina-

I vationa. 

1 

tion, dip, and intensity at the station on Capi­
tol Hill, Washington. Neces•ity for the selec-

j tiou of a new station reported. I 
I 
; Topography .J. w. Donn, assistant,; .T. A. F'le- I Contiuuation or the detailed topographical BUT· 

mer, aid. f vey of the District of \Jolmnl.Jia. 
Magnetic ohser­

"'t'"ations. 
C.H. Sinclair, assistant.......... Magnetic observations: Establishment of a 

meridian line and marking of a station at 
Charlottesville, Va. (See also Sections IV, X, 
XI, XV, and XVI;) 

6 Magnet!c obser- J. H. Baylor, assistant ..•.•........ , Magnetic observations at stations in Virginia. 
Yations. I 1See also Sectinm IV, V, VI, and VII.), 

Reconnaie s¥ c e 1· R. A. Marr, subassistant ... ~. - - - . Reconnaissance and triangu]ation in tl1e vicinity 
and triangula- 1 of Cape Charles, Virginia. (See also Sections 
tion. X and XVI.) 

8 Doundary-lineeur- C. H. Sinclair, assistant; Jobn Re.establishment of tha.t part of the boundary 
vey. Nelson, aid. line between the States of Virginia anti North 

Carolina extending from the Atlantic coast 
weotward to the Nottoway River: (See also 
Sections IV, X, XI, and XVI.) 

North Carolina, includin;.: , No. 1 

coasts, sounds~ "'Sea-ports,' 
Boundar,l·linesur- C. H. Sinclair, assistal\,t; John 

Nlllson1 aid. 
Re-establishment of that part of the houndary 

liue hetweeu the States of Virginia aud Nort11 

Carolina extending from the Atlantic coast 
westward to the Nottoway River. (See also 
Sections III, X, XT, and XVI.) 

and rivers. 

SECTIOll V. 

2 Special hydrog- Lieut. Francis Winslow, U.S. N., Special hydr-0graphy for the State of North 
raphy. &Bsistant; Lieut. B. T. Wallin~. 

U.S. N.; Ensigns J.C. Drake 
and C. M. Fahs., U.S. N. 

Carolina. 

Magnetic obser- J. B.Baylor, assistant---···· .••••. Magnetic observations at stations in North 
vatious. I Carolina. (SeealsoSectionsIII,V,VI,andVIl.) 

Triangulation and D. B. Wainwright, 118Si,stant. .•. .. Connection of old with new triangulation near 

topography. 

5 Hydrograpby ..... Lieut. J. E. Pillabury, U. S. N., 
888i•tant; Lieut. T. D. Griffin, 
U.S. N.: Ensigns R. M. Hughes, 
A.G. Rogers, ,T. H. Hethering· 
ton, W. J. Sears, F, R. Brainard, 
Franklin Swift, and J". K. Sey­
mour, U.S.N. 

the mouth of Cape Fear River, North Caro­
lina.. Topographloal resurvey of New Inlet 
ancl soundings in :Masonboro Inlet, North 
Carolina. (See also Section II.) 

I Ob•ervations of currents off Cape Hatteras. 

1 
Hydrographic survey of New Inlet, North 
Carolina. (See also Sections I, II, V, and VI.) 

South CarolinundGeorgla, No. 1 Special h y cir o . C. O. Boutelle, assistant............ Special hydrographic enmination in Charleston 
ineludin11: coast, sea- l(T&phlc cxami· Harbor. (SeealaoSeetionXV.1 
water channels, sounds 1 

harbors, and rivers. 

SECT!Oll VI. 

PeninRuln of Florida, froni No. 

Saint Mars 'M River·, on 
thu ea3l t'oa~t. to and in­

clndingt.hn An•~lot~ KA.YB 

on the weet coast, with 
the coast appNJache•. 
reefs, lu•ys, sea-ports, 
ud rivers. -

nation. 

2 
1 

:Magnetic obser- J.B. Baylor, assistant ..••••••••••• 

\ Ya.tinus. 
3 \ Hydrographic ex- Lieut. J.E. Pillebury, U.S. N., as. 

aminations. sistant. 

Magnetic obaervations at stations in Georgia. 
(:lee also Sections m, IV, VI, and Vll.) 

Hydrographic survey off the bar of Sa.int Sim· 

on's Sound; Georiia.. (See also St>ctions I, II, 
IV, and VI.) 

Hagnetic obscr· 
vations. 

·LB.Baylor, assietant ............. :Magnetic observation• at stations in Florida. 

Physical hydN>g· 
rapl1y, 

Lient.J. E. Piliabury, U.S. N., as­
sistant; Eosigna R. :M. Hugh..,, 
A. G. Rogers, W. J. &are, F. 
Swift, and .J. K. &ymonr, U. S. 

N. : Pasaed Aacliatant Surgeon \ 

W. H. Rush, and Paased Assist- I 
ant Engineer George W. Cowie, 
U.S.N. 

(See all!O Sections III, IV, V, aod VII.) 
Physical hydrography. Gulf Stream e1'plora­

tiona. Observations of currents, 1887. (See 

alao Sections I, ll, IV, and V.) 
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--------- ------·--------·i----·-- i 
SECTION VI-Continued. No. ::l '. Triangulation .... I Joseph Hf.rgesheimer, assistant; ! Completion of the triangulation on tLe wesL coa.st 

SECTIOY VII. 

~ G. F. Bird aud J. H. Gr&.), aids, of Florida frorn Pa,·ilion Kt\y fo Cape Sable. 

I (:iee also Section II.) 
Hydrograpby Lieut. J. F. Mos<·r, U.S. X., assist· HyJrograpbic survey on thewestcoastof Florida 

ant; Euisigrn-t E. E. Wright, Il. 

A. Fieitl, '\V. 0. Ilnlme. H. E. 

Parment.t•r, and ll. P. Jones, U. 
S.N.; Pa8aed Assistant Surgeon 
}". ll. StevenMmi, D.S. N., andAs­

tii8tant Engiuttr S. H. Leonard, 
l'. ~- N. 

fruru Cape RomWJ.o tu the southward. (Seo 
also Section VIL) 

Peninsula of Florida, wel!t 

coast from Anclote KbJB 

to l'erditlo l:kiy, inclwl· 

ing coast aµprcac hel'I, 
purt s, and l'frcrs. 

No. 1, Ma~netic olJse-xnt- 1 J.B . .Baylor. assi81ant---·-···-----· Magnetic obdervations at stationR in Florida. 

SECTION V lll. 

tions. (S('e also St~ctiom:\ III, IV, V, and VI.) 

Hydrograpb:y _ Lieut. .J. F.Motwr, D S. N., aB~it:tt~ lnt:thorti tmJ oft'8hore hydrograph_, of tlu; weaL 

aut. 
1 

eoast of Florid.t from Cedar Keys to the Cha.s­

sahowitzka Rivt'r. (See also 8ection VI.} 

Alabama, Mis:dt;sippi, Lou- No. 1 Recuuna i 1.:. 0~1 Jl<' e 0. H. 'Tit.tmann, asto1istant; .1. H. Occupation of slatious of the triangulation in 

isiaun, antl ArkauRaP, in· and trian.!!t1Ja. Turner, aid. Alabama for extending the measur-emt>-11t of 
eluding Gulf coasts, 

ports. and rivurs. 

SECTIOY X. 
! 

California, infludillg the i No. 

<'08.!oits, bays, harbors, and : 
rivers. I 

• 

4 

ti on. the oblique arc of the meridian frum .Atlanta. 

towards Mobile. 1Se,. also S•ctiou III.) 

Gemlt>Rh: levding., ,J. lL 'Veir, asMi~tant: ,T. E. l.fc-1 LineHofgoodeHiclevt:>liugearriedfrowCitronellt, 

Gratb, imbasc;iHta.nt; W. ~ .. Fair·, Ala., tu Quitman, Mies. {See; a.bo Set:tiom~ I 

field, extra ol.J•erver. and IL) 
Triaugulatiuu anU I?. W. PtTkh1~, assistant; C. T. 

topograp11y Iar<lella, assistant; W. C. Hodg­
kins, sub:1s1:dstant. 

Ilydrograph_y. - ... J Lieut. D. D. V. Stuart, U.S. N .• as· 
instant. 

Rel:'lur\.·es::t ••••••.. A. }'. Rudgers, aHsh~tant; Is,.1ac 

Winston, subassista.JJt. 

'l'daugulation and A. F. Itftdgers, assfa1tant; 18<HH' 

topography. Winston, subassistant. 

Magnetic olisen·a- Carlisle. Terry, jr., suba.ssit~ta11t; 
ti om~. 

Topoi:raphy .... 

Topography and 

special h)'clroi:· 
raphy. 

R. E. Halter, Wlsistant. 

8tehman Forn<:y; assistant .. -· 

J>rof. GeorgH Davhlson, assistant; 

E. F. Dicliiu•, as•i•truit; Frt·· 
wouL Morse. snlmssi~tant; F. 

Westdahl, droughtsman. 

1·nangulation and topogra.pby 1111011 t lJe eoast of 
Louisiana bet,wt)ell Granda Islo an1.l Uaccoon 

Poiut. (Seo also Section• XIII and XIV.) 

Hydrographic sun·t·ys on the coast of Louisiana. 
(See a.lso Section II.) 

Triangulation begun for tbe exa.miuation of 
t' kmgf's along the shoro of San Diego Bay aud 

Ticinity. 

c~mtinuatiun uf the triangulation anti. topography 
of the south coast of California. 

Serie~ of magnetic observationR wit~ self.regi.s­

t<·ring: magnetic apparatus continued at I~os 
Angeles, Cal. 

Topographical surveys on thecoastofCaliforuia. 
in the vicinity of San Simeon Bay. 

Geuera.l charg~ of Pacific ooast work. Ret1urvey 

of Suisun Bay. Coast Pilot work. Rytlm­
graphfo. examinations. (S~t· ah;o Scctioll XL) 

6 Resurveys ..•... ~· A. F. Rodg€r~. a8sistaat; Isaac Continuation of the resur-~eys and examinations 
Wiu~tun, suba8MistauL. of the shorf>-line of San Frt1.ncisoo :Bay for the 

R&Jurveys ..•...• 

8 Hydrographic re­

surv&JS. 

J. S. Lawson, assi.stant; P. A. 
'Velk(•r, RttbM:-,istant. 

Lieut. David Peacock, U. S, N., RS· 

sistaut.; En•igus J. H. Shipley, 
C. C. Marsh, D. P. M•.oefee, A.. 

M.Beeclier, N.S.Mo•eley,andJ. 
D.McDunald, U. 8.N.; Passed 
A.asistant Suri;reou D. 0. Lewis, 
U.S. N.; Passed A.saiotant En­
gineer G.D. Strickland, U.S. N. 

9 Tidal<11>serv~ions Emmet Gray, observer 

-determination of changes. 

Resurvey of San Pablo Bay, Califoruia. 

Hytlrop:rapbic resurveys in Sui~un and San Pablo 

.Bays, Kiirquines Straits, and vicinity. 

i Seri&.4 of tidal ol>sen~ations with automatic tido­
l!•nge continued at Saucelito, Bay of Sau Fran. 
cisco, Cahfornw.. 
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Sections. Operations. Persons conducting operations. Localities of work. 
- ---1~--- '-------~-~-- .--

81.mTJON X -- Continur-d. 

SECT!O~ XI. 

1 )regon aJHl 'Vasbiugton 

Territory, i11 l' ludiu~ 

roa~t,, inte.rior Laysi 

ports, and rivers. 

Sl<,,TIOJ< XII. 

No 10] 'l'elegraphiclougi- i .J<:rlwiu Smith, assistant; C. lL Occupation of stat.ion~ iu San Francisco for Ion· 
gitntle rleterminations. Determination of Ion. 

gitude at, Salt Lake City and at Portland, Or· 
egon. Magnetio observations at Portland. (See 

also Sections XI and XVI.) 

1 tmles. Sincla1r, BSAista.nt. 

No. 1 ; TopograpLy aml \ L.A. SengU>ller, as&istanL. __ ... -

h)·drography. 
Ilydrographic sur'\"ey of the Umpqunh River, 

Oregon, and it• appIOaches compfoted. Topo­
graphical :rnrvey of the coast of Oregon con· 
tinned from Umpquah River southward. 

' Top?graphical re- ' E. F. Dickins, assistant ...•..... Topographical reconnaissance of the coast of 

Oregon between the Umpqnah and Yaquina 
Rivers. 

Coll.!lah~sa.nce. 

Topograpbical rt"­

connaiasance. 

Cleveland Rockwell, assistant .... Topographical reconnaissance of the coast of 
Oregon between Yaqnina. River and Till.a,. 
mook Bay. 

I 

4 

1

j IIydrography. - .•. ' Lieut. J. C. Burnett, U. S. N., as-
sistant; Ensigns W. P. White, 
J. A. Bell, N. S. Moseley. and 

Hydrographic surveys in Tillamook Bay, off th A 

coast of Oregon in that vicinity, and in Shoal·. 
water Bay, Washington Territory. 

,T. L. Purcell, B". S. N.; Assist· 
ant Surgeon E.W. Anzai, U.S. 
N.; Assistant Engineer R. I. 

Reid, u.s.N. 
5: Astronomicalam1 George Davidson, assistant; 

rnagnetic obser- i Cleveland 'Rockwell, assistant. 

Yati1>ll/i. Hr- I ~ 

Continuation of the survey of the Columbia 

River. Astronomfoal and magnetic obserY"a· 
tions at etations on the left bank of the Colum­
bia. Rydrography of the river from Columbia 
City to tile bead of Bachelor's Isla11d. 

drograpliy. 

ti Telegraphic longi. 

t.u<les. and mag 

netic obso r \~a­

tiona. 
Special surrey•.. 1 

·1 

I 

Edwin Smith, assi~tant; C. 

Sinclair, asRistani. 

H. ( Determinatiou of 1011gitude and Lile JDagnetic el­
~ ements at Portland, Oregon. (See also See­
r tions X and XVI.) 

J. J. Gilbert, assisbMlt .•... ·····--1· Beach measnrement and topographieal survey 
bet ween Shoal water .Bay and Gray's Harbor, 

1 coast of Washington Territory. Speollll trian· 

Reconnais8ancP - -: .J. F. Pratt, assistant; 

Morse, subassieaant. 1

1 
izulation and topography at Tacoma and Seat­
tle, Puget Sound, Washington Territory, 

Fremont Reconnaissaac,e of tho coast pf Waehington 

I Territory from Gray's Harbor to Cape Flat. 

I tery. 

JO 

11 

Hydrogmphy .... 

Tritrngolatiou and 

topographS. 

Ttiangulation and 
topography. 

Lient. C .. T. Furse. U.S. N., assis;~ .
1 

Hydro.graphic surveys in ~dmiralty Inlet, Port 
aut; Lient.H.T.Mayo,U.S.l\.

1 

Townsend 1lay, Posseosmn Sound, and Port 

Susan. 
J.F.Pratt,aseistant .............. I Triangulation and topography of Port Susan, 

• Stillaguamish River, and Saratoga Pu!13ge, 
Washington Territory . 

. J .. J. Gilbert, aasistant .••••••••.••• Triangulation and top*aphy of Rooario Strait 
1 

and Ticinity. Triangulation an<l topography 
oog11n in Samisb and Ilellingbam Daya, Wash· 
ington Territory. 

Alaska, includin~ the e<>a11t: No. 

and the Aleutian bla11d•. ! 
H.nhogrnphy .... Lieut. Commander A.S. Snow, U. 

S. N. 1 aeetstant; Lieut. Corn- 1 

mantler C. M. Thomae, U, S. N., 
assistant; Lieut. J.M. Helm, U. 
S. N., &116iatant; l.!eut. De Witt 
C<>ffman, U. S. N., Ensigns S. 
Cook, A. N. Wood, J. H. Sblp­
ley, 0. C. Marsh, J. A. Bell, D. P. 
Menefee, J. L. Puroe1I, ¥. L. 
Read, A.. P. Niblack, T. G. 
Dow~y. A. M. Beecher, and J. D. 
Mcl>-Ona.ld, U. S. N.; Surgeon T. 
H.Streeta,U.S.N.; P888edA.•· 1 
ti slant Engineer H. N. Steveu- l 
so ... ,u.s.li. I 

Continuation of the sur'f'cy of the coRlllt. bays, 

strait&, and harbors of southeastern Alaska. 
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____ s_ec_t_i_on_•_· ____ ~a~--"~/ Operations. l"-Persons_co~~~ti~~perationa. Lo<:alities of work. 
-------"" _____________ _ 

8ECTION XII-Continued. No. 2 Tidal observatlons I Fred. Sarvent, observer -

SECTION XIII. 

Continuation of tbe s~ries of tidal rt::Pords t>b· 

mined from the automatic tide-gauge at Saint 
l'anl, Kad.iak Islam!, Alaska. 

"Kentucky and TeDnessee. No. l Triangulation ... .A. T. Mosmant assit1t.ant; W. Il. Tra.uscontinental triangulatio~near thothirty-

• 
SECTIOI! XIV. 

Fairfi~ld, extra observer. ninth parallel extended to the westward in 
Kentucky auu Ohio. (See al•o Sectiol! XIV.) 

2 Reconnaissance. _. j J.'. W. I)erkins, assistant ...... . I Reconnaisaauce near tl.e thirty -ninth parallel for 
the extension westward of the tu1nscm1tineu. 

ta! triangulation near that parallel in Ken­
tu~ky and Ohio, and for its connectiuu wHh 

I 
th"' triaugulation advancing t-0 the eastwa.rJ 

in Indiana. (S<le also Section XIV.) 
Geodetic op era- Prof . .J... H. Buchanan) acting as- Geodetic operations. Reconoafosance for the 

tions. sistant. cunueetion of tho triaugul:ition of the Rtate uf 

Tenn~ssee with the primary triangulation of 
tlui Coast and Geodetic Survey in Northern 
Georgia. 

Ohio, Indiana, Illinois, 1

1 

No. 
Miehigan, and Wisconsin.

1 

Triangnlatiouantl 

rt-conuaissauct·. 
..A. '11. Mosman, assistant; \V. B. 

Fairfield, extra observer. 
Transcontinental tl'iangula.tiou near the thirty­

n nth parallel ''xteuded to the westward in 
\ Ohio and Kentucky. Reuuunaissaucu fur Hit6 

I of a base-line iu Ob\o. (See also Section II.) 

SllCTION xv. 
ll.iseouri, Kansas, Io w a , 

Nebraska, Minnesota, 

and Dakota.. 

SECTION XVI. 

Nevada, Utab, Colorado, 

Arizona, and New Mex· 
ioo. 

SPllCIAL OPliRA TIONS. 

• 

I Reconnaissance. __ 

Triangulation - . -

Geodetic o p e r a.­

tiona. 

5 Geodetic o ·• e r a­
tiona. 

No. l Triangulation 

2 Magndticobserva. 
tions. 

3 Geodetic o p e ra · 
tions. 

No. 1 Telegraphiclongi. 

tudes. 

i--. W. PEJrkine, assistant ...•.•... ·-! Ueconnaissance near th~ thirty-ninth parulleI 

I 
for conuectiug the tlauscoutiuental t1·ia11gula­

tion in Ohio and Kentucky with that in Indi­
ana. (See al•o Sectiou V Ill.) 

G. A. Fairfield, assi.~tau.t; F. H. \ Oc~upa.tion uf stations iu Incliana foi: extentJing 
Parsonli, anbaas.istant; ,V. B. I to t.lteeal'ltw:n.l th1~1ran~continenta.I trianga1a-
Falrlleld, extra obser.er. , tion near the thirty·ninth parallel. 

Prof .. J. L. Campbell, acting as- j GeoJotic operatio1Js. Extension of reconnais­
eistant; J.B. Baylor, assistant. 1

1

, eance for atlditiuual Mtationsof the triangula­

tion of the State of Irnlian!l. 
l)rof. J.E. Davies, acting assistant. Continuatiou. of gcolletic opt'rations in the State 

I 
of Wldconsiu. 

D. Granger, assista.nt; A. P. Reconu·1issancrl fur the extension to the weat-
111 • 1 . h '"la.rd, Te-corder. • ward of thti primary tdangu a.t1un nedr t e 
i thirty-niuch pa.ralld iu K.anl!as. 

C.H. Sinclair, assistant .•.•.. _ I Mag:ndic oUservations at Saint Louis, :Mo. 

I 
C. 0. Boutelle, assistant; Prof. "\V. / Geodetic ope1·atious preliminary to a tria.n~1Ila· 

R. Hoag-, acting assistant. . / t10n of the State of Minnesota. (See al~o Sec~ 
I tiou V.) 

I 
Edwin Smitli, assistant; C. H. i Determination of the longitudes of stations in 

Sinclair, aesistant; R. A. Marr, i CJolorado and Ut .. h. Uboervations for latitude 
subasaistant. / and the magnfltic elements. (Bed a.laoSectiona 

X awl XI) 

2 Triangulation and William Eirubeck, as•istant; U. Exte11•ion to the eastw~rd of the trausconti-
reoonn&i&ea.nce. F. Bird, a.id; J. H. Turncr,a.i1l. ntmtal triaugulatiou from stations in. ct~ntra.l 

Utah. (See also Section II.) 

C.O. Boutelle, a.ssiatant .... __ .. _.. Immediate supervision uf the State surveys. 
Andrew Braid, ••sistant; Dr. J. 

J.Clark. 

Yt·rification am1 ai.ljm·tmentat the United States 
Mint, l?hil:ulelplua, uf certain "WPight~ in­

tende<l for us••" at the Sao I>'raociseo Mint. 
Ilecomparisou of tho Star Troy pouu<l of lht:i 
Office of Construction of Standards of W •i;;b t 
and Measure with tbe etamlard Troy pound 
of tho Pbilatl<lploia Mint. 

E. D. Prestnn, •nh"8siotant... " __ •. _ n~terminations of latitmlo and grnvity at sta­
tions on tho Hawaiian Islands for the Hawaiian 

Government . 
___ __, ____ ,_L_ ________________________ _ 
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STATISTICS OF FIELD AND OFFICE WORK OF THE COAST AND GEODETIC SURVEY 
FOR THE YEAR ENDING JUNE 30, 1887. 

DASE- LI SES. 
l'rimary, number of_ _______ ------ _______________________________ ------

l'rimary, length of, in statute mil as____ _ ___ _ 
Subordinate, number of_ ___ ------- ___________________________________ _ 

.Subordinate and beach measures, length uf_ ______________________________ _ 

TRIASGULATION. 
Area in square statute miles _______________ --------- ____________ ----- __ _ 

Stations occupied for horizontal measures, number of_ ___ ------------------
Geographical positions determined, numher of_ __________________________ _ 

Stations occui)ied for vertical 1neasures, nun1ber of _______________________ _ 

Elevations determined trigonometrically, number of _________________ _ 

Heights of permanent bench-marks by spirit-leveling, number of ____________ _ 

Lines of spirit-leveling, length of, in statute miles ________________________ _ 

Triangulation and leveling parties, number of_ __________________________ _ 

ASTRONOMICAL WORK. 

Azimuth stations, numher of_ ____ --------- ____ --------------------------

Latitude stations, number of.·---------------· ___ -----------------------

Longitude stations, telegraphic, number of_ __________ ---------------------

14 

C)O 

lJ 1 

5°5 

207,871 

II, 328 

21, 679 

792 

1, 997 

*623 

3,496 

202 

328 

132 

Longitude stations, chronometric or lunar, number of_ ______________ -------_ 110 

Astronomical parties, number o~~~~~~;~ -~~~~~ ___________ ----- __________ -------- __ --1 
Stations occupied, number oL ______________________________ --- - - - - ---- - - 709 

Permanent magnetic stations, number of_ _________________________________ ----------,-

Magnetic partie>, number of_ _______ ----------------------------------- -------

GRAVITY MEASURES. 

Home stations occupied __ -- _______________ - --- - - - -- -- -- -- --- - - --- -- - - - 19 
Foreign stations occupied ______________ . _____________ •.. ___ ------ ____ - - 12 

Number of parties __________ ---------- ____ ---- --- --- - --- - - -- ---- --- - -- '-- --- --- -- - -

' I 
TOPOGRAPHY. 

Area surveyed, in square statute miles ___________________________________ i 30,547 
I 

Length of general coast, in statute miles _________ ·- __ ---------- -- -- -- - - . ---i 6, 842 
Length of shore-line, ill statute miles, including rivers, creeks, and ponds ______ [ 88, 150 

Topographical parties, number of_ __________ - -_. - -· - -- -- - ------- -------- ------ -- - - - -

01 
I 14 

0 ! 
90 

I~ 132 
61 511 

3, 151 211. 022 

517 II, 845 

1,069 22, 748 

13 805 

35 2,032 

64 687 

137 3,633 

25 ------------

31 205 

61 334 

5 I 137 
I 

: /- - - -

IIO 

23 732 

2 ------------

4 ---- ---- - ---

0 

2 

I.------------

7o6 

457 ! 
31, 253 

7,299 

Length of roads, in statute miles _______________ -------------------------\ 44, 798 

; Only permanent-bench-marksare-now c;~11t;,;fll~noo the chang;-orlast year-.s~n-wn--be-n. _______ _ 

100 
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---------------- - [1••~";,'. :~,}Tr~;",~:' ll•;:~~ ;;,, ·1 

••mkc of ________ -~-v""C'.'"""" _ _ __ _ _ _ _ ----_ _ _ _ _ _ i -==--' --: [ _: ___ =-Parties, 
Number of miles (geographical) run while sounding ______________________ _ 

Area sounded, in square geo;;raphical miles _________________ ---------- ___ -1 
Miles run, additional of outside or deep-sea soundings-------_________ _ __ 

393, 157 

I08, 281 

75,336 

Number of soundings ______ ---------------· __ ------------ ______________ ; 17, ,c;.75, 296 
' Deep-sea soundings---------------------·---------·-- .. -- ----------------1 13, IJO 

Deep-sea temperature observations ________________________ ·-------------i 12, 920, 

Current stations, number of_ __ --· _____________________________ ----- _ ----1- __________ -i 
Deep-sea current stations, number of----------------------------·------- ------------1 
Deep-sea suhcurrent observations, number of_ _________ . ------ - _ - - - - - - - -- -1- --- ---. ----1 
Dee~-sea surface current observations, number oL-------------------------1-----------·1 

Specimens of bottom, number of_ ____ -------------------· ----------------1 12, 844 j 

Automatic tide-gauges established ___________________________ . ___________ i 85 
Automatic tid1'ganges discontinued ________ ---- _________________________ _ 82 
l'arties doing tidal work exclusively ____________________________ ---·· _____ _ 

Parties rloing tidal in connection with hydrographic work _________________________ _ 
Staff and box gauges established ________________________________________ ! I, 711 

Staff and box gauges discontinued _________ -----___________________________ 1, 700 

RECORDS. 

Triangulation, originals, number of volumes ________________________ ·-----

Astronomical observations, originals, number of volumes------ _____ . ____ . __ _ 

'.\lagnetic observations, originals, number of volumes_-----------------------

Duplicates of above, number of volumes·----------------_------- ____ ---· 

Computations, number of volumes _____________________ ------------------

Hydrographic soundings and angles, originals, number of volumes __________ _ 
I 

Hydrographic soundings and angles, duplicates, number of volumes ___ - - -- - · 1 

Tidal and current observat'.ons, origi~als, number of volumes_-.-- ___________ _ 

Tidal and current observat10ns, duplicates, number of volumes __________ . ___ _ 

Aggregate years of record from automatic tide-gauges ______________________ i 

Tidal stations for which reductions have been made _______________________ _ 

Aggregat& years of record reduced ___________________ • ___________ ---·- ___ _ 

MAPS AND CHARTS, 
Topographic maps, originals·------------ _____ . ____ ------ ____ ·--· _______ _ 
H ydrographic charts, originals• ___ . _______________________________ . ___ _ 

ENGRAVING AND PRINTING. 

Finished charts published from engraved plates, total number of_ ____________ _ 

Engraved charts withdrawn from circulation ____________________ ----------

5, 211 

4, 165 

9,786 
2,475 

3,855 

2,492 

254 

972 

211 

1,753 

1,882 

Engraved plates of preliminary charts, sketches and diagrams for the Coast and 1· 

(;eodetic Surtey reports, number oL--------·------------------------c 654 

Electrotype plates made ___________ ------ ___ ---- ___ ._-----· ----- ---- ___ . 1, 866 
Charts published by photolithography _____ . __________________ ------ ________ ---- _____ _ 

<.harts published by photolithography, withdrawn from circulation ____ ·-------------------
Engraved plates of Coast Pilot charts _____________________ ---------------

Engraved plates of Coast Pilot views _________ ·---------------------------·! 
Printed sheets of maps and charts distributed ______________ --·---- ____ ----· -1 
Prmted sheets of maps am! charts deposited with sale-agents ________ ---···-·-. 

8o 

89 

594,816 

263,439 

4w, 714 

119, 567 

75, 336 :~: ~~: l_I 

661,682 . 18,236,978 

:'.i 
I 

13, 110 

12,920 

12 i------·------
37 

i 
1,J36 1------------
3,694 I ___________ _ 

I 
171 i 

2 ! 

13,015 

87 
82 Qi 

4 1------------

27 i------------
155 I I, 866 

152 

178 
25 

220 

16 

55511 
3°3 
224 

144 i 
41 

97 
II 

44 

6811 
10 

4 

13 
91 

1, 858 

5,025 

l, 856 

10,341 

2, 778 

4,079 

222 

435 

145 

667 

1, 957 
15 

,------------4 ------------
I 80 0 

2 91 
34,016 628,832 
21,010 284,449 



 

APPENDIX No. 3.-1887. 

INFORMATION FURNISHED TO DEPARTMENTS OF THE GOVERNMENT IN REPLY TO 
SPECIAL REQUESTS, AND TO I~DIVIDUALS UPON APPLICATION,* DURING THE 
•'ISCAL YEAR ENDING JUNE 30, 1887. 

Date. Name. Data furnished. 

1886. 

Juls :i Tiu\i!cy, Mr. W. G., Columbus, Ohio........... Substantie.lidentityof Mr. Tinsley'sthoors of the ti<les with Newton's. 
10 Newcomb, Prof. S., U. S. N., Superintendent Amerkan : Seven separate Coast Survey Report Appendices 011 tidal matters. 

Ephemeris and Nautical Almanac. 
10 Wren & Cheney, Eureka., Nev .....•.•••••..•.•....••.••.. Latitude and longitude of several positions in the vicinity of the 117th 

meridian and the Central Pacific Railroad. 
10 Sweet, E., Stato EngineCr and Surveyor, New York....... Geographical poa-itions and geodetic data of six primary sta.tioDB lo· 

cated in ~ew York, Vermont, Ne"'" Ha.mpshire, and Ma.sRacltusetts. 
12 Queen,J. W. & Co., Philadelphia, Pa .•••.•..•..•.••.•••••• Clui.rt showiug distrllmtion of horizontal magnetic force in the United 

States. 
14 Kingsley, M., Assistant Engineer, U. S. A., Army l)uild· Geographical position of the Centennial tower. 

ing, New York City. 
H Lorini, lt:., Department. of Public Works, Yonkers, N. Y .. Geographi-Oal positions of stations in vicinity of boundary of New 

York and Connecticut. 
15 Chi11f Signal Officer, U.S. A ............. _ .................. Chart. of tjqual uu1ignetic horizontal force for 1885. 

15 D. Eggert's Sons, No. 7! Wall street, New York City ...... Ex;:lanation of irregularities in the New London tide table for 1886, 

due to the decliuation of the moon. 
16 Light-Houoo Board . . •. •• .••• •• . •.•••..• .• . . . ••••••.•... •. 'l'wo tr .. cing• of Point Lobos, C"liforuia. 
16 Sweet, E., State Engineer, Albany, N. Y .. --- ...•....•..... Copy of adjusted triangle sides of main triangulation between Monad. 

nock &Dll Helderberg. • 
17 Lorini, M., Department of Public Work&, Yonkers, N. Y .. Description of & number of lrigonometrlcd staLions in the vicinity of 

the boundary of New York and Connecticut. 
20 Hanly, W.W., Broadway, New York ..•••...•••••.••...•. Geogruphical position of Piney station, West Virginia, and azimuth 

and distances to surrounding objects; also, heights of stations viai~ 
hie from Piney. 

21 Sweet, E., State Engineer, Albany, N. Y. . . • • • • • •. •• • • •• • • • Descriptions of stations o.f the principal triangulation of New York 
State. 

21 Rainey, Dr. Thomas .....•••••.....•.•.•••..•.•.•••••••. ···j Tracing of soundings in Blackwell's Islllnd Channel. 
23 Harmer, A. C., H<>use of Represent&tives. .•.••• ••••••.. •. Tracings of topographical shoots, coast of New Jersey from Bennet 

Islands to Great Egg Harbor. 
24 Chief Signal Officer, U.S. A ...••••.•••••.•••••.•••••..••.. Magnetic isogonic cha.rt for 181!5. 
.26 Loomis, L. M...... . . . . . . . ....... . . . . .. . . ... . .. . . . ... ... . . . Heights of a number of trigonometrical 11latlo11s, ch!edy in South Car-

olina. 
28 Stratton, E. Platt ..•.......••••.••••.•••••.•.••••••••••••• Tracing of hydrography <>f Blackwell's Isl,.nd channels. 
:!$ Soule, F., University of California, Berkeley, Cal.......... Geographical P011ition of the new astronomical observatory at Berke· 

ley. 
Aug. 4 Dllllll, W. H, Richmond, Va .•••••.•••.•••••••.••••••••••. Height of Clark Mountain, Virginia. 

5 Hatach, W. F., Beaufort, N. C. ••• . • .• . . . •• .• • • . • .• . •. . . • . . Table of magnetic d<>Clinations at Beaufort, N. G., between 1730 and 
1886. 

6 Bogart, J. P., Engineer Connecticut and Rhode Island Descriptions <>f stations in the vicinity of Stonington and up the 
Boundar9 Commiaaion, New Haven, Conn. boundary between ConW>Cticnt and Rhode Ialand; a.loo, three trian­

gnlatlon eketehea. 

• Tracingd from ropographw or hydrogr11.1>hic skeets, tr•111wript8 from nnpnblished resnlk <>f the -work, and other data, -when •npplled for 
Plivate llllll, are fnrnlahed upon payment of the coat of preparatioa in the Oilloe. 
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Date. Na1Uc. ·-----------~,----~---·--- Data. f'urnh.Lci.1. 

1886. 

----- -----~ I 
Aug. 

&pt. 

(l 

6 

11 

12 
43 

19 

19 

20 

20 
26 

28 
·28 

28 

Bogart, J. l'., Engineer Connecticut and Rhode Island l Geographical positions(standard data of tbe Survey) vicinity of' Ston-

Dollil<lary Commissiou, New Haven, Cuun. 
Blackfortl, E. G ., New York Fish Commission. __ ... _ .. - ... 

:Mccurdy, C. J. (request of Mr. Wa.it, House of Reprn-
aentatives}. 

ington an<l up the boundary.between Oonnecticut. and Rhode Iah1nd. 
Projection west entl of Raritan llay, New J erse:y. 
Tracing of t<>pograpby east side of mouth of Connocticnt River. 

U.S. Ooological Survey ....... _ ......... _ .•......•.••••••. Tracing of tbe shor" soundings between New York and Cape Henry. 

Kinµ-, J. I., Burgli Hill, Ohio .................................... Dimensions of the earth's figure, with their logarithm~. 
Chief of Engineer•, i:::. S. A ............................... Topography of Pacific coll.St (from original sheets) between Columbia 

River and 'l'illamook Head. 

BulklPy, H. D ............................................. 1 Tracing of topography of part of Sandy Hook. 
Pbilllps, Prof. A. W., Yalo College, Xcw llaV"en, Conn . .. . Iklatiug to harmonic analyeidof the tides at New London, Conll. 

Sbe<ld, J. Herbert, Civil Enginef'r, Providenct, R.I... •. . . . Relating to low-water readin,a on rod at Derby, Conn. 
Gore, Prof. J. 'V., Chapel Ilill1 University of North Caro- Tabfo of change iu Iu.agnetic declination for every tenth year from 

Hua. 1750 to present tim(j. in No:rth Carolina. 

King, J. I., Burgh Hill. Ohio............................... Le1.gth of tbe earth's equatorial diameter and polar axis. 
Waite, H. M .• N:rntuckct, Mass .............................. Geographical positions on the island of Ns.utucket. 
Gunter, W.F.,Accumac Court-House, Va ..••..•.......... Table of' secular change of the magnetic declination in Accomac 

County between 1880 and 1890, anu declinations observed in the 
county. 

28 Gillespie, G. L., Lieutenant.Colonel U.S. Eilgine~rs .. ----. Geo.graphical positions of Boston State.House aud"Blind As~1lnm. 

:m Kreni}.!, J. H., Topographt>r Kentucky Geological Survey .. Geographical positions of four astronomical stations in Kentucky and 
of one in Texas. 

Stevenson, C. L., American Society of Ci~il Engineers, 
New York. 

Magnetic declination, vicinity of New York and Oyster Bay, Long 
Island. 

Lewis, General W. L., GoltlsborougS, N. C .•.•••.••.•..... 1 'l
1able of secuJar cl1a.nge of the magnetic declination in ea.stern North 

J Carolina between 1 i50 and 1890. 

4 Stevt'.nsou, C. L., New York ......... _ .........••...•. _ ... ! l'lan for tracing out ancient lines run by recorded compass courses. 
6 Nash, D. A .• Secretary Board of Pilot Commissioners, 1 Position of Scotland and Sandy Hook Light-vessel.a. 

9 Blackford, E.G., New York Fiah Commission ............. Tracing oftoJ"'graphical sheet of Stateu Island (1886 •urvey) from the 
New York. I 

Narrow a to GTeatKllls. 

10 Harris, U. R., Lieutenant U.S. N., Mare Island Navy-Yaru., Star places for computntion of latitude of Navy-Yard Observatory. 
11 · \Vheeler, George :M., Captain of Engineers, U.S.A. __ ..... Description of tidal bench-mark at Bar Harbor, lie. 
13 I Qniw by, E.T., Commbit>ioner New Hamp::1hire awl Massa· Geodetic datn. for she: stations to tlx positions of southwest corner of 

cbusetts State Boundary Snrvey. State of New Hampshire. 
H ..... do ................................................... Relative positions of statiouPowowbyBorden and by the Coast and 

Geodetic Sarvey. 

16 Lorick, H. I., Connty Surveyor, New Berne, N. C .. ·. .... •• . Present magnetic declination at New Herne And annnal change. 

10 Hatcl1, L., Asheville, N. C. --· ....................... --·--· Re1ating to connection of earthquakes with magnetic di&turbaucea. 
18 The Pennoyl-in R..'lilrvad Company, W.W. Brown, Chief Description of bP.nch-markA am! elevations from spirit-level• between 

Engineer, Philadelphla. Sandy Hook, Now Jersey, aml Washington,D. C. 
20 Wheeler, 0. B., Assistant Engineer :Missouri River Com- Ratio of meter and foot used by the Coast and Geodetic Survey. 

missfon, Saint Louis. 

21 Walker, Alexander, Civil Engineer, Williamstown, Mll.Ss.. Magnetic declination B~rkshire County, Mass. 
21 liills, :Mr. Frank T., Atlantic City, N. J ................... Half-monthly phase ine<J.uality at Atlantic City, N.J, 
25 I Quimby, E. T .. _ ............... _ ......•........ _.... . • . . . . Position of Old Town statinn. 

25 Uurlbe1t, W. J., Civil Engineer and Surveyor, Le:.:lngton, :Magnetic chart for 1885 and table of azimuth of Polaris when at elon-

V a.. gatiou for various latitudes and years. 

27 Nimmo, W., jr ............................ ·············-·· Information nbont the advantagea of Gardiner's Bay rui a harbor of 
refuge. 

29 Parsons, H. C., Office State Enginoor and Surveyor, Sta.re Information on the sooulo.r vo.rle.tlon of the magn1>tic d&elination. 
of New York. 

Oct. Bogart,J ................................................ Clarke's data applied totwu pmjeutious. 
Worthington, A, S., District Attorney, W Mbington...... . Information concerning the Kiuwd] meadows. 

Abort, S. T., Uniteu States Agent......................... Tracing of Patoxent River and Mattox Creek. 
Clark,.T. M., New York ................................... Length of sooouds pendulum and acceler&tion of gravity. 

5 Ferris, J. Worcester, Otsego, N. Y. •••.. •. . ... . . .•. . • .. . •• . Appendix No.13, Report for lSl'll, showing distribution of magnetic 

declination in the U nit.ed State«. 
5 Unitetl Stu.res N~..-al Observatory ......................... Geographical positions at nine principal coast cltie• of tbe United 

Stat-ea. 
5 Dyer, G. L., Lieutenant U.S. N . . • . . • •. . . . • .•. .. .•• • . .• ... Latest data. for west coast of Flnrida, Cape Romt.ln to Tamp~ :Bay. 
6 Wilson, 0. S., New York State Survey, Albany........... Three geogn.phical positions and geodetic bearing& of ebjecta froUl 

Yellow Pine at&tlon. 
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-------------- -----------
1886. 

Oct. 7 Robert, H. M, Colonel U. S. Engineers .... ·----··-----···- Tracing of the topographical reduction of Coast Cha.rt No. 24, north of 
Cape May. 

7 Phillips, A. W., Professor Yale College, New Haven, Conn. Tabulation of high and low waters at Sotithweot Ledge Li~ht, near 
New :Raven, Conn., for .d ugust, 1885. 

12 Sa:trord, T. W. 1 Professor Williams College, William~- Geodetic positions and deiscrlptions of stations of several primary and 
town, Mass. secondary trigonometrical points in the vicinity of Williamstown. 

14 Robe1t, H. M., Lieutenant-Colonel U.S. Engineers, PIJila- \ Descriptions of stations and latitude and longitude of trigonometrical 
delphia. points near Tt'eutoa arnl Bordentown. 

15 :Massacllusette Harbor and Land Commissioners ___ ... _ Two tracings of M.onomoy Shoals accompanying report Uy .A.saistant 
.Mitchell. 

16 Winslow, F., Lieutenant U.S. N., North Carolina Fishery Geographical positions and descriptionA of stations, Pamplico Sound. 
Cemmission. 

19 Webb, J. 0., Oaks, Orange County, N. C ..••••••••••••••. Table of change of magnetic declinations for every tenth year, be-
tween 1730 u.ud 1800, applica.Ule f01· central North Carolina. 

19 Jones, H. C., Surveyor, McArthur, Ohio .•.•••.••••.•.•••• Table of secular change of the magnetic declination. 
19 Carter, 0. 111:., Lientenant U.S. Engineers .•.•.•.•••..•••. Sailing line of all surveys of Doboy Bar, on a proof of Dohoy. 
20 Stanton, Maj. W, S., Engineer First and Second Light- I Magnetic declination at ten stations, coast of Maine and Massa. 

House Districts. chusetts, for the present time autl for certain earlier epochs. 
20 Sinclair, C.H ............................................................. Geographical position of Insane .Asylum. Saint Louis1 M.o. 
20 Larcombe, H., Beltsdlle, Md ...•....•••.•...•••••••••.••. Ma;,'lletic declination at Beltsville in 1764, 1796, and 1886. 

2u Cook, Prof. G. H., Director Geological Survoy of :Sew Geodetic data and descriptions of twenty-five trigonometrical stations. 
Jersey. 

21 Houston, D. C., Lieutena.nt U.S. Engineers .•.•.......... Tracing of Long Beach an<l Orient Bass, ea..t end of Long Island. 
22 Jones, E., Cold Sprine: Harbor, Suffolk County, N. Y ..••. Method recommended for the application of Coast and Geod0tic sur­

vey results for secular variation to old sur..-eys near Cold Spring 
Harbor. 

23 Carter, 0. M., Lieutenant U.S. Engineers •••• -- • • •• . • . • • • • Geographical positions and descriptions of stations, vicinity of 8apelo 
Light-bonsli and Jekyl Creek, and on Savannah RiYct'. 

28 Cook, Piof. George H., State Ge-0logist of New Jersey . __ Tracing of triangulaUon sketch of Kill vun Kull and Arthur Kill and 
Newark Bay, by .A.s•istant Halt<1r, 1885. 

Nov. 4' Jones, E., Cold Spring Harbor, New York .•.•.•••...••••. Two astronomical azimuths of triangulation lines a.t Cold Spring 
Harbor. 

Sears, Eben, Boston, Mass ..•.•.••••.•••••.• ___ ••.•.•••••. Tracing of Cutler, Me. (topographical sheets numbered 1664 and u;;,:;1• 

5 Gill""Jli•, George L., Lieutenant-Colonel Corps of Engl- Geographical positions and descriptions of four stations near Glou-
neere. cester, Mase. 

5 ' Cook, Prof. George H., Slate Geologist, New Jersey. - --· Geu11;raphical positions of stations on and near Staten L!ia.nd, New 

9 Gillespie, G. L., Lieutenant.Colonel Corps of Engineers, 
Boston. 

9 Sanford, Mr., Generttl Superintendent .A.dams Express 
Co,;.pauy. 

10 Goerke, E.W ••••••.••.••.•.•••..•••••.•...•.••...•...•..• 

12 .A.bert, S. T., U.S . .A.gent ................................. . 

12 Black, W. M., Lieutenant Engineers, U.S.A .•• - -..•...•. 

12 13radfol'd, Mr. J. S., Brooks', D.C ..•.•.••••••••••••••••••. 
13 Dapont, T. C., Superintendent Central Coal ano. Iron 

Company, Central City, Ky. 

York, and Di)ar Pierpont on the Hudson. 

Geographical positions of eight stations in and about Plymouth, Ma;s. 

Height of Tashua station lllld geographical positions of three point• 
in its vicinity. 

Delineation uf boundary line between Maryland and Virginia, on 
backed coast chart No. 33. 

Proof of Patuxent River, showing additional topograllbV between 
Jones 's Point and N ottingha.m. 

Descriptiono of stations, base-line, triangle sides, and geodetic results 
of the survey of Key West and vicinity. 

The highest tide observed at New Castle, Del. 
Magnetic declination at Central City, Ky., in 1798. 

13 Winalow, 1''., Li0utena.nt U.S.N ..•••••••••••.•••••..••••• Description of twenty-onetrigonometrieal stations in Pamplico Sound. 

13 Light-Ho1180 Board-····-··-··-··-----·-···········-···--· Proof of coast chart Yo. 76, with curves of \lottoms completed by 

10 Winslow, F., Lieutenant U.S. N .•••••....•••••••••••..••. 

1U Mendell, G. H., Colonel U.S. Engineers .•.•••.. -----··--· 

20 Bogart, J. P., Engineer Commiuioner Shellilahery Com­
miasion .. 

2G Shaler, Prof. N. S •.•..•••.....••. --··- .••••• -············· 
2' Bogart, J, P., Engineer Connecticut; Shell6shery Com­

misaWll. 
:U l Burehard, B. F., Chief Engineer and Superintendent 

<Jreoeote Lnmber awl Conatmction Company, Wil­
minKton, N. C. 

hand. 
Gilo>graphiea.l positions, northern part of Pa.mplico Sound. 
Dtlscriptions of stations and geographical positions of triangulation, 

vicinity(){ Newport Bay, California. 
Twelve geographical positions on Connecticut and Rhode Ieland 

boundary. 
Tracing of recent soundings off No :Man's Land. 
Tracing of Ca.lnmet Rocks. etc. 

Hi&lleet tides obaerved at Ferwwdi.ua, Fla. 
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' ----- --------- I - - --
1886. 

Nov. 24 Director U. B. Geological Survey .••..•.•. - ... -....•••..•. 

1 

Geodetrn data for seventeen trigonometrical pomts in :Missouri. 
24 Pike, E. C. 1 City Sune)ur. ................................. Geographical positions and geodetic data of survey in the vicinity of 

I Palatka, Fla. 
26 

1 
Director Geological Survey ................................ Geographical po~1hun of station Cl1e~babaw, Alabama. 

29 I Eng;iueer to :Boundary C()mmission Rhode Island and Con- '
1 

A.nuual change of magnetic declination at the Boundary. 
necticut. 

30 U.S. Geological Survey ............................................. Geographical positions at Greenville, 8. C., and s~condary directions 
observed at stations Mauldin, Pinnacle, Paris, Wofford, S. C., and 
Benn and King, N. C. 

Dec. ]'ield,J". W~--····· .. ·••···••·•••··· ............................... Results of examination of Coast Survey records am.I Congressional 

1887. 
Jan. 

Library, relative to chart of A.ssateague Island, 1687, or f!r,it publi­
caLion subsequ011t. 

7 Elliot, George H., Lieutenant-Colonel U.S. EnA"ineers -···, Tracing- of plane-table and hydrographic sheets and triangulation 
I points of Vineyard Ha.ven. 

9 Bogart, ;J.P., Engineer to Boundary Survey Rhode Island I Geographical pooition of Latimer's Reef Light. 
auU Connecticut. ! 

9 Chairman Rhodo Isl.ind Boundary Commission _ ........ - · 1 Geographic~! po•itiun of La timer's Reef Light. 
11 Nimmo, J., Huntington, Long Island, N. Y---·-· -- .•••••. Height• of Harrow and \Vest Hills stations. 
13 \Vheeler, G. :M., Captain of Engineers ... _ .................. - . .Astronomical latitude:-; and longitudesi and Meights of stations deter-

' minP.11 by Const anil Geo!le.tic Survey west of Mississippi River. 
14 Matlock, J. A., County Surveyor, Sil"er Dale, N. C ...•.. \ fl pp~ndicrs on secular change and <liStl'ilmtion of the magnetic dee. 

I linution. 
15 !Jil'ector U.S. Geologieal Rurvey .... _. ___ ................ ·1 Angle at Eckman, Kans., between Blue Mound and Lawrence Uni-

versity. 
16 Engineer to Boundary Survey Rhode Island and <Jon- [ Position of the Wicoposset spindles. 

UHti=L I 
Jti .Rardin, Tbomas, Glenn's Valley, Ind . .. ..... .. ... . . ••. .. . . Pmdtion of Indiana.polis, InU.1 and position of astronomical station of 

I 1882. 

18 French, T. M., Hickman, Ky ............... -·-·-- ......•.. Magnetic declinatio11 at Hickman in 1881 and annual cha.nge. 

Kililball, G., Newburgh, N.Y ............................ I lJescription of station Sheal'e. • 

20 I_.rit.chett, H. S. 1 Director \Vashington University, Saint i I .. ongitnde of Yetidian, Miss. . 

Louis. I 
20 CT. S. Engineer Office, Savannah, Ga .................... -_ Geographical positions and description of stations, mtrance to Cum-

berland Scrnnd. 
2U Chief Signal Officer, U.S. A., Washington, D. C ___ .....••. One hundred and "'"en pages, with six plates aud illu•trations, of the 

report upon the ti<lal 0Use1·va.tion.s made at Fort Conger: Gtinnell 
Land, 1881-·83, by the expe<lition under command of Lieut. A. W. 
G-reely, U.S. Army. 

22 Pa.rson, A. H., Captain U. S. Engineers. Twelfth Light- Tracing of hydrographic sheet, Crescent City Harbor. 

Honse District, San Francisco. \ 
23 Boller, F. J _ .. _ .... -··· .. ____ ..... _.... .. .. .... ......... Re•nlt• of spirit le•eli•ig, vioinit;y of Staten Island, New York. 
27 Bi1131Jam, Lieut.~. A., Secretary Missouri River ComlDiB· I Gt·o;;:raphical poaition.!l a.1111 deeoriplion of atationa, vicinity of Saint 

sion1 Saint Louis. ( Louis. 
28 Pond, B. W., Examiner U.S. Patent Office ................ Elevations in Ohio, as given in Appendix 11, Report of 1F>1!2. 

28 Wilson, O. S., New York State Snney, Albany - .. _ •.• .• . <Jopy of a computation of the sides of a primary triangl<'. 
29 Koker, C. E., MerchanU!' Dispatch Company, &ston. _ •. _ Geographical 1>ositions in the United Stat-es determined by the Coaat 

and Geodetic Survey, and reforeuces to other aources of informa­
tion, 

29 Taylor, N. L., Assistant Engineer Pennsylvania Railroad 1 Results of spirit levels, Sandy Hook to Saint Lonis, and descrlption 
Company. of method used. 

29 Director U.S. Geological Survey ....................................... GeogTapluca.l position of priucipal meridian, Missouri. 

29 Alley, W. S ........... ------ -···-- ........ ·-···--· ••••.• Tracing of bydrograpby of I.archmont Harbor. 

3 Reed, Mr. B. F. H., the Ernning Standard, New Bedford, 
I Mass. 

e I Bogart, J, P., New Haven, Conn ................................... . 

The TaU!e of Tidal Difforouce• iu the Tide Tables for 1887, and iU! de­

fect... 
Traclug of Little N arraganoett Ilay, and neighboring waters, in map 

form, for pu blicaUon. 
S '. Dit·ector U.S.Gculoftical Survey .......... ·······--·..... Po•ltion and heil!ht of Fort Du Pont, D.C. 

12 ~ Cummitn1iuuer of Gem~rnl Land Office........................ Gei',µ-1 a.pbical position of E"'i-·anstou~ Wyo. 

12 , Ligbt-Hous~ Board ......................................... ··1 Tracing of recent survey of Housatonic Rivet·, Connecticut. 
la '. Abert, IS. T., U.S. Agent --- -·-· - . - --- - -·- .-............ Tracing between Bencdi"t aml Chesapeake Ba.y. 
13 ' Tbomp•on. J. ,V., Snrveyor, Vienna, Dorebel!ter County, , InformaLion respecting ucular change of the magnetic declination. 

I Md. i 
14 I Blackford, E. G., CommillaiOD&r Fisheries, New York I Tracing of topographical sheet of 1886, showing ao11th llide of Staten 

I State. Island. . . 
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I ---------·--· -----~-----------------·-----
1887. I 

Jan. 17 Sanford,J". S. 1 Lieutrnaut U.S. E11g:inet•rs .... 

, 

! Tracing of original of coast chart 20 of 1886, and Hemp~kad Harbor 

i of 1859. 

Feb. 

l!ar. 

18 Mahlo1 Mr. }~miL ARsi~tant .EnginPf'l\ lL S. Engineer 1 Ueforence of mean low water to staff and benth·mark, Norfolk, Va. 

Office, ~orfulk, Ya I 
21 Ha.rrisou, l1r. E. Vrl"., CiYil Engineer, Jersey City, N. J ... 

1 
:!Uean low water on porcelain ~auge1 Govcrnor·s Isbnd, New York. 

24 Taggart. Hugh T., United States .Attorney, District -0f; Memorandum of all ~harts and maps of tllo cit-.Y of Washington, and 
Columbia. Potomac River in ·vidnity, wade l>y CoaHt Surw·y. 

25 Scofield &-Starr ................................... • ....... Tracing of topug1aph:f, showing outlines of salt marMh and creeks 

between Brid;;eport aucl Stratford, 1880. 

26 Chief Signal OfficeT, U.S. Arwy, Wasbinbrt-OD, D. C. __ - .. One huwhed awl se,·enty-two manuscript pages, reduction and dis-

26 

29 

31 

5 

10 
10 

10 

10 

11 
16 

cus~ion of the tidal observations ma11e at Fort Cc.ngP,T, Grinnf'll 

Land, 1881-'83, by the United States Expedition to Lady Franklin 
Ba_\~, Lieut. A.. W. Greely, U. S. Army1 oommandiog. 

DirectorU". S. Geological Survey .... --·- .....•....... ., Position of station Long, -Virginia. 
Wilson, George. Secretary Chamber of Uomru\-'rct', New I Memo-ranUum of the actual condition of the bars and entrances of 

Y~rk. . j Charlei<ton and GahTeston.. " 
Engmeer Baltimore lfarbor Iloard. ·-··--··· .... ·-·····--·i Temporary use of topo:i,raph1ca! sheets 1141 a and b, 144-, an<! 1443 a 

and b. 

Director U. S. Geolo~ical Survey. - - .. -- ··--· .. -· ......... · 1 Geographical position of Reform School and Agricultural College., 
n~ar Washiug;ton. 

Robert, H. M. 1 Colonel U.S. Engineers. - ......................... · 1 Two traciugs of part of Absecon Inlet, 180! and 1874. 

Viele, Hon. E. L., House of ltepreseutatiYes ... --- ----- - - . Tracing of topography from Sugar Loaf lliU to Constitution Island. 

Aukoner, E .. Engine<•r, New Yurk -· ......................... [ Geog:1·aphlcal positions about l<""'lushiug Ba,Y, I .. ong Island. 
Se11ter1 W., Portland, Me ........ -- ... -- ............... ··- .. j IIc;ght of Mou11t Iudopeudence. 

Derby1 George McC., Lieutenant U. S. Engineers ..... _ I 'triangulation. result?\ near th~ R.irt!:...'Ul Rin~.r up to N\•\i; Urunswick; 

I 
also <los{ r1pti(~IJ of stations . 

. Haines, S. Henry - ..... - .... --·- ·-·-. -- .. -- .•. --- -- . ·----. Tracings of 01iginal topographical :;Lett=' of Absecon Inlet, 1869-'70. 
Do-nham, Mr. G. M., Portland~ YB ...... ------ -· --- __ ... 

1 

Cop,\ of mann~cr1pt tiflt~-t.able8 for Bo~ton and Portlarnl for January, 

February, mat March, 1887. 
Uil·ec;tor U.S. Geological Survey ....• -- --·- .................. ! Position aud <lescdption of astronomical station at Omaha, Nobr. 

Island. 

Drown, .A.d<lison, Unitecl States District .Judge, New York .

1

1 Plotting of current results from Scotland Light-ship to Governor's 

17 Drewer, Prof. ,V, Il., Yale Colle~e1 New Haven, Conn.... Length of tho nautical mile. 

lB , Austin, W.W., Johnstown, l'a --· ........... ·-· ........ _ Reference to the position oft.he island of Ferro. 
19 I :E'inney, w. S., Secretary Jekyl Island Club, New York ... .Map of Jekyl Island, Turtle River. and Brunswick Harbor, and Big 
i and Little Satella Rh·er8. 

21 Page, H.C., White Plains P.O., Md.··-· .• ···--·.·-·-· .... Appendices Noa. 12 and 13, Report for 1882, ou the magnetlc declina­
tion, Atlantic coast,1 past aml present. 

23 Suter, Lieut. Col. C.R., Missouri P..iYN' Commission....... Geodetic data of the triangulation, vicinity of Saint, Louis, Mo. 

23 Bartlett, J. R., Commander U.S . .N .••.. ·-· ..•.•• ·-. •• • • • . Romarks on magnetic decliuation in Canada, ou the geodetic spheroid 

23 
25 

I 
used on the snnrev and arc measure~. 

Dunn, Lanfor, Washington, D. C ........................... --· Googra-phica.lposition of the Flag Rock, Virginia. 
Bogart, J. P., Boundary Comuii8sion, Rhode Island and ! Position of ol<l and new Light, Mystic, Conn. 

26 

28 
1 
2 
2 
7 

Connecticut. 
1
1 

Ba.n-is, U. R, Lieuten"'.'t U.S. N ...... ·- .......•••. ·- .. --· Star places for latitude of},{arc Isla~d Navy.Yard. Cal. 

Spofford, ll. W., Wa.shmgton, D. C ··---· ·-·····-··-· ····-· Copy of!atest survey of Newtown Creek. 
Se.artil Eb~n1 Boston, Mass ........ ··-- -- .... -·· ............... ···1 Tracin~ of the. survey of Cros:; Isla.ud, :uaiue. 
Crowell, Horaco S., Uosto11, Ma.s.s ............................ Dlue-print of Great l8land, ITyanni1' Ilarbor. 

U. S; Geological Survey.--· ..... ··-··- ...... ···-··· .... ·-- Hoi;;ht of Cowpen, or Volmtt.n. Ga. 
Ohiefof Engine~rM United States Army, ""a.shlngt-0ll, D. C .. Dc8criptiou of Coast and Geoiletic Sun·-cy permanent beueh-mark at 

I Gloucel!ltcr, Mass. 

10 DirectorU. S. Geologicn.! Survey .••. ·- .. ·--··---·--·-·.·- Goographical positions defining the boundary lines ur thti Dist,ri~t of 

Columbia. 
10 Ollll8tea.d, n. T. and G. S ·--··· _. ·-·- ··-- .. ·--··-· ... ··-. __ Traciug of E"8ton's Point near the bathin;; beach at Nt>wport, :R. l. 

10 Goodyear ancl Kay .... ·-··-··· ..•••• ·-·- -- ·- .. ···-··-·· ... Information relating to changes in cbrnnel of Brunswick Harbor. 
10 Rob.-rt, OJI. B. Jd., U, S. Engineers •...••..... ·-·.· ........ 

1 

l'hoto;;raph of .<lssista.ntC. :M. Bacho'swork, 183G, coa;t of ~owJerse;-: 
14 AakeDer, Ernst, Eng;ineer, Bowery Bay Building. and Im. Tracing of Bowery Bay, from original hsdrographic •heet. 

provement Company. 
14 Ga.ddia, Col. O. O., Vi.,.,..President and General Manager Tracings of original plano-U.ble and hydrob'l»phic sheet.• of Brunswick 

Brnnswick aud Western Railroad. Harbor. 
17 McDonald, JI!:. :AL, U.S. Fish Commission ..•••• ·- ·- -•. _. •• Traclug of original h.)id•ugraphic •heet of llougres Creek, N orthi.mp­

ton County, Va. 
18 Willia.ms, F. R .• Surveyor, Bela.ir, :Md. -............. _. _. _. Preeent bearing of a magnetic bne run near that place in 1683. 

18 French, Thoma& M., Mayor, Hickman, Ky··-···-····---· :Magnetic decli:natWn at Rlokman, 1881and1887. 
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.APPENDIX No. 3-Continued. 

------------------.---------
Daw. Name. Data furnisheu. 

---- ------------------

1887. 

M.a.r. ~1 Ernst, O. H., Major U.S. Engine~rs .. __ ...•. -------- ·----- Tracing of sketch of Aransas 'Pass, 1863. 

.Apr. 

lllay 

:!'.! Russell, lt A., C-0bton, N. C ......•...•..... ---- .......••. Magnetic change of bearing bctwoon 1770 anll 1886. 
24 Director U.S. Geolo~ical Su.r\'l'.)' ........................... Deacription of astronomical i::;tation at Covington, Va. 
24 Rees, J. K., Profe1Mmr (•f G€odesy, Columbia Collegu, ! Geographical positions in ::Massachusetts ancl a.dj:tccnt States. 

New York City. 
26 Kimball. G., Newburgh, N. Y ............................ Geodetic data for survey on the Hudson between Newburgh and West 

Poi'lt. 
29 Keith, Geor11eT .......................................... Traeingoftopographical sheet between the month of the Cruwan.1 

Rid!ey's Crock~. with soundings to center of channel. 
31 Porter, David, Admiral U. S.N .. _ .... ,. .................. Maps of Fort .. Tacl<son and St. Philip, embracing two to three mi!tts 

Christie, P. H. 1 Clove P. 0., New York ...... -· .............. . 
of shore,-line on both shies of Mi.ssissip)li a.hove and below,forts. 

Geographical positions, dh;tances, azimnthli1 and heights of nine trig­

onometrical •tation" in eastern New York, and description of Clove 
station. 

Scripture, A. M., Sun-eyer, Clinton, N. Y ................... Advice as to value of his magnetic observations at the Clinton Ob-

servatory in 1885 and 1886. 
Williams, F. R., Surveyor, Belair, Harford County1 Md .... Pre!!ent bearing of a line originally x·un in 1790 near Belair. 

2 Taylor, IIenrJ, 8ecrt·tary American Yacllt Club, New York Tracing of hydrogruphic survf'y of Milton Harbor, etc. 

Gill6'ipie, George L., ,Lieutenant-Coloud ti. S. En~incer•.. Tracing of original topographic sheet including Manchester Harbor, 
Massachusetts. 

Rees, J. K., Profossor of Geodesy, Columbia College, 

New York. 
Cooley, Dr. Jarues S., Glen Cove 1 N. Y ...................... . 

Description of tri~onometrical stations for the survey of Litchfield 
Count.y, Conn. 

Geographical position of westernmost point of tlie te1Titory of the. 

United States. 
Director U, S. Geological Survey ......................... Geographical positions of' nine points in northern Alabama. 

o Thornton, Prof. J. IL, Hampden Sidney ·collegt:, Prince Change of ma.gnetic declination .since 1823 and present an11ual change. 
Etlwartl Cuunt,y, Va. 

6 Dir~ctnr U.S. G~olu)!,ical Survey.-·--- ...................... Photograph ofByrd's 1886 M.onomos sheet. 
8 MeA v~1y1 L. R.1 Lyun, Polk Count.\·, N. C ........•...•••.. Heights and pobitionsof trigonometrical points in or near that counts. 

13 j Chirf of Engineer•, U.S . .Arrn.r. Wasbiugton, D. C .... _ ... Descriptions of bench-marks in the vicinity of Saint .A ugustinP, Ua. 
13 I .... do .................................................. Descriptions ofbench·mi:;rk• i.D the vicinity of Punta Rll8>1, Fla. 
H ' Illiick, W. M., Captuiu of Eni:ineere, U.S. ,\rmy .......... Geodetic data of the t1·iangulation in the vicinity of Saiut .A.ugu•tine, 

Fla., including description of station and sketcbes. 
19 Quimby, I. F., City Snrve.vor, Rochester, N. Y ··-·· .•••.. , Reference to geodetic result• in the vicinity ofRocbester. 
19 Dee, .A. W ...... __ ,, ..................................... ,1 Drawing of Southeast Harbor, Mount Desert Island, embracing Echo 

Lake and Long Pond. 
22 Holmes, J. A., .Acting State Geologiot, North Carolina.... List of geographical positiono brought up to date. 
27 De Barril, A.lex ..• _ ...................................... · 1 !Dfm:m"tioa relatini: to Drum Point, mouth of Patnxent River and 

Chesapeake Bay. 
27 :Baldwin, Jame• M .................. ·----···-----·-"•'"" Comparative tracin.:;: of Atlantic Ocean ooaat-Jine. 
28 Schenck, M., .Albany, N. Y . . . . . . . . . . . . • . . . . . . . • . . . . . . . . [ Description of bench-mark at Stuyvesant 

28 Mascart, J., Burean Central M6teorologiqne, Paris, 1
1 Copies of magnetic traces of variations of declinations and ofhorizon-

l''rance. ta! and vertical force obaerved at Loa Angeles, Cal., on December 
25, 1884, and F.,braary 22, 1887. 

29 Black, Capt. W.M., U. 8.Engi.Deers, Jacksonville, Fla .•.. , Geodetic data and de>criptions of &tat1ous of the tnangnlat1on about 

I 
Punta Rasa and San Carlos :Bay, Florida. 

29 Cowles, E. B.and C. P., New York City ..... _ ............. Tracing of late survey of shores of Longh!&nd Sound at Rye, West-

llhesterConnty, N. Y. 
29 Bixby, Wi!liam H., Captain U. S.Engineero .............. Tracings of orijdnal topographic and hydrographio sheets betwee11 

Santee River and Bull's Bay, 8onth Carolina. 
2D Steven, Simon ... -..................... _ .................. Tracing of South Brother, Flu•hiog Bay, with six, nine, and twelve 

foot ourves from original shoots. 
30 Director Geological Survey ........ _...................... Goographical positions and angles of certain principal triangnlation 

stations in California. 
~ Lewia,Cllilrl<sB.,Frencbruan's :Bay, Mount Desert Land• Two Coast-Snrv&y maps, showing elevations of land on Wanloeag 

and Water Company. I Neck, Hanoook County, Me. 
ilall, George W ....... - ...... ,,_ .•••••.•••.•• -........ ... Tracing of latest survey and ooundlngs in vicinity of Wileon'sPolnt, 

nea.r South Norw&lk. 
4 Wheeler, O. B., A88istant Engineer Miseouri River Com- Log dU.tance of tlve triangulation lines near Saint Looi•, Ho. 

mission. 
6 Morgan,Dr.E.,Keyport.,N.J._ ........ -....... __ ,,,, __ _ 

12 Austin, W.W., Palmyra, N.J ........................ _ .. 

14 / Blook,-Capt. W. ¥.,U.S. Engilleiers ...................... . 

G"9gTaphical position of Xeyport spire. 
G•oµ:raphical (I08itioo of PalmJr&, N. J. 
Tra.ciDg uf t-riaugul&tioll t~~ M far 1111nth as the bar 111'81; bnoy l!To. 

8, San Carloe Ba-;i-, 



 

UNITED STA'l'ES COAST AND GEODETfC SURVEY. 111 

APPENDIX No. 3-Coutinued. 

Date. Name. Data furnish<d. 
_____ I ________ _ 

I 1887. I 1 
May 16 ~ Robimwn. Thomas, Vfonna1 Va ... __ ... __ .-------------_ ··1 Magnetic declination and change of decJina.tion Yicinity of Vienna.. 

16 I Redway, J. W., Geographer, pn\1liRhing hous<• of E. H. Distribution ofra.in.fall in the United Stat"·'· 

I Butler & Co. 
19 Bogart, J. P., Engineer Commissioner Shellfisber.\" Com· I A list of geogra.phical .positions and geodelk data of tbe principal 

mission, New Haven, Cuuu. , points 11ecd6C.l b.Y (.he ~lwHti8h Cornmisttion. 

23 Reed, Th.J., Napa, Cal ....... ·-----·--------······--· ... J Geodetic data. f<•r P.tation:s Pali Rllh and Car~on Sink, Ncva.da. 

25 Sears, Eben, Boston, Mass ................................. 1 Tracing of soundings near Spra~ue'l:i Neck, Machias Ilay. 
2~ ChiefufEngineursi U.S. Army, Washington, D.C ..•..•.. Description of Uench-tuark, rum1th uf Pease Cr~~k 1 bead of Charlotte 

Harbor, Florida.. 

26 Cochrane, W. B., Civil Engineer, Stamford, Conn ..... __ .. Magnetic declination at Stamford, an(l st'cular Yarjation. 

26 Carter, Lieut. O. M., U. 8. EngiuePrs, Savannah. Ga -- .... Geographical pof!itioa.s aml <l.i~tauci:s, Yiciuity of Furl .Jackson. 
June Sharpless, I~aac, Haverford College, Pa. .••.•..•..••...... Geo<ldic position of Station Yar<l. P1:.,nm~ylvauia. 

Garrison, J. R., Washington, D. C ................... ·····j Ma~netfo declination in 1822 and in 1087, in l:ita:trord C'onnty, Va. 
Director U.S. Geological Survey .......•.•......•......... l Geographical positionB a.ad descriptions of stations Fort Smith and 

j Little Roek, Ark. 

B Harkness, Prof. W., U.S. NaYal Oh•ervatory .. -----·-····I Geographical position of Yale College Ob•ervatory, and of the Lick 

. . . i Obse~vator_y, C~lifornia.. . .· . . . . 
9 Dtrf'lr,tor U.~.GeolQ~1cal Surves .......•.. ·----- .......... ~)Geodetic data of six.teen tngonometrical 1.o:-1t.10ns rn M.1ssonri. 

11 Robert, H. M., Lieutenant-Colonel U.S. Engineers, Phila· Deacriptiou of tidal bench·ruark, Ll'a:,:ue lsl:md Na>y-Yard. Prnnsyl-
delphin, Pa. vanin., 1878. 

14 I McFarland, Walter, Lieatenant-Colonel U.S. Engineers.. Tracini: of <hannelleading from half mile outhide (•astwar<land aoutb-

1 

ww.·d) Gr~at Bed~ Light, in Raritaa Bay, Ne'v Jersey, up to the 

doekH at Perth Amboy and South A..mhoy. 

16 ~ l~oung, Hon.1~homas ........................................ 

1 

Tracing of topography of 1831 or wefit. 1-il1orfl of Stoos Brook Harbor. 
17 \ Yan Duzee, .R., Bayonne, N. J .................................. Magnetic decliuation at aide- of ~horter':s ltolaml, Ne\-\ark Ba~, for 1887 

I ~~ . 
2U : Director U.S. Geological Survey ................. -----·_.-· Time of arrival of earth tremor at Los An;,!eles, Cal., Mar 3, 1887. 
20 : Doyle, E. P. 1 Secretary Yew York State Boundary Com- Projections gi.....-ing e.hHre-lino of Rarit,;:in Hay, AU 1ight-honset'.I aml 

mission. tria.nguhtion po-iats and hydrog-raphin signals dr-.termined hy Lieut. 

G. C. Hanus, U.S. N., with two compasses on -each projection show­
in~ variation of 1887. 

22 Shaffer, A. W., Raleigh, N. C .. --- __ ...•.•..•.•.•..•.. __ . M:agirntir. chmlination ohRer\•etl at. Raleig11 in lfa.rch, 1887. 

21 / Hanis, T. C., Raleigh, N. C. ··-·-· ....................... Magnetic cleelination at tlw obserrntory at Raleigh in March, 1887, 
and description of station. 

25 Director U. S.G80logica.l Snrvey ______ ........••..••.•.... Position aud dA:u~ription of ~herrill's Mound, Iowa. 

27 Barnard, L, H., State College, Pa ... -· .. --··.-·-······· .• , Position and description of Maryland .B:ei!(hts and Sugar Loaf. Mary· 

1
. land. 

28 . Van Duzee, H.. Sboote_r's Island, New Jersey .......... ···\ Geol!l"apbical position of tbr~c station' iu Newark Bay. 
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REPORT OF THE ASSISTANT IN CHARGE OF OFFICE AND TOPOGRAPHY FOR THE YEAR 
ENDING JUNE 30, 1887. 

UNITED STATES COAST AND GEODETIC SURVEY OFFICE, 

Washington, D. C., October 17, 1887. 
SIR: I have the honor herewith to submit my annual report for the Office, with the reports 

from each division thereof. 
The Computing Division has continued under the direction of Assistant Charles A. Schott, 

through whose able management it has met the usual calls made on it by the Survey, and been 
able to comply with the nuaierous requests from other departments and from individuals and 
corporations. 

Geodetic and magnetic data and star places have been supplied to Maj. Conway R. Howard 
and Hon. W. D. Pruden, the Commissioners on the part of the States of Virginia and North 
Uarolina, under whose direction a resurvey of the Interstate Boundary Line between these States 
extending from the Atlantic Ocean westward to the Nottaway River has been made. This line 
was originally surveyed by commissioners from England, and later by Colonel Byrd in 1728, and 
is one of the oldest of the surveys of Intercolonial Boundaries. 

Important data of a similar nature bave likewise been furnisbed to the Commissioners on 
the part of the States of Rhode Island and Massachusetts, for use in adjusting their Interstate 
Boundary, which has long been an unsettled matter. Like information has been supplied for the 
use of the honorable Commissioners of the Interstate Boundary Work between the States of 
New Hampshire and Massachusetts, and for the honorable Commissioners on the part of the States 
of New York and New Jersey, in the adjustment of their Interstate Boundaries in the vicinity of 
Hudson River and thence southward to Raritan Bay. Much information has also been famished 
to the State of North Carolina, for use in the survey of the oyster beds along her shores, and to 
the Stat.es of New York and Connecticut similar information has continued to be supplied for use 
in the delineation of their oyster gro~nds. 

The Drawing Division has remained under the charge of .Assistant E. Hergesheimer, but for 
whose good management we should have had at times insufficient force to have kept up even the 
current work.· The number of projections for original sheets called for by_ the field parties is a 
heavy strain upon the Office at times, and additional draughtsmen must be had for the proper 
execution of the work required of this Division. Our work should be published in due season, and 
this is impossible without an additional force of draughtsmen. At the request of the honorable 
Attorney-General, and by direction of the Secretary of the Treasury, there has been prepared in 
this Division under your supervision an exact copy of the Original Pll!.n of the City of Washington, 
which was made by Peter Charles L'Enfant in 1790. This plan was so faded that 11ery much of it 
waa only decipl!ered after the most careful examination with reference to contemporary descriptions, 
a.nd its reproduction at this time will preserve from entire loss a valuable historic paper. Important 
information has been furnished from this Division of the Office to the Interstate Boundary Com­
missions of New York and New Jersey; Massachusetts and Rhode Island; Massachusetts and 
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New Hampshire, and Virginia and North Carolina; and to the Commissioners of Fish and Fish· 
eries of the States of Connecticut, New York, and North Carolina. United States District .Tutlg-e 
Addison Wood, of New York, has been supplied with information concerning tbe tides and currents 
in New York Bay and Harbor for use in his court. The Baltimore Harbor Board, the U.S. Fish 
Commission, and the U. S. Geological Survey have each been furnished with various tracings or 
original sheets ,or photographing from time to time. We have supplied the usual amount of infor­
mation for the Chief of Engineers and officers of his corps; and have received from them valtrnble 
information for our charts furnished us from their resurveys of the mouths and channels of rivers 
undergoing improvement. 

I can only repeat here my recommendation of last year as to the necessity of additional 
draughtsmen. I also again call your attention to the fact that the Chief of this Division should 
receive at least three thousand dollars per annum. 

The Engraving Division has continued under the charge of Assistant .EI. G. Ogden, to whose 
zeal and efficiency the Survey is indebted for our Index Maps, which have been compl~ted during 
t.he year. These maps fill a long-felt want, and it is thought that their distribution will cause a 
much larger sale of our charts. .Among the most important charts completed duriug the year are 
the 1-80000 series along the eastern coast of Florida, and· on the coasts of Louisiana antl Texas. 
I beg to call especial attention to that portiou of the report of the Chief of the .EngraYing Division 
that treats of correction~ to charts already published, as our resources at certain times are taxt•tl 
to the utmost in correction of the copper-plates. As the coast becomes better Iightetl and bno.)·P<I, 
this work will increase, and I again mention the fact that additional help is required in this Division. 
"\Ve should have young men in training to help execute the .new work now awaiting· publication, 
and, in time, to take the place of those skilled engravers who are growing old in the service. 
'l'hose who have been taken in to fill vacancies, so far as our itemized appropriations will admit, 
bave giveu entire satisfaction. The success of Mr. D. C. Chapman as Electrotypist and Photog­
rapher has been marked, and his ingenuity has devised an apparatus by which photographs can 
be mounted exactly to scale. The services of the Chief of the Engraving Division are worth 
three thousand dollars per annum, and his efficient clerk, Mr. John H. Smoot, is earning better 
compensation than he receives. 

The Instrument Division continues under the charge of Assistant Andrew Braid. New and 
improved tools have been introduced, and with them it is hoped we will be able not only to mak_e 
all repairs necessary, but to turn out all of the new work of especial construction required by the 
Survey. Our graduating machine is now doing good work. Mr. Braid calls attention to many 
iutcresting matters in his annual report, among which the introduction of the electric light for use 
at night in our observatories is of especial interest to field officers. The Clerk gas-engiue has 
been removed, and it is replaced by an Otto engine of ten horse-power, which is entirely satis· 
factory. Power from it bas been supplied to the carpenter's shop, and as WardweH's patent saw­
beuch and a superior wood-turner's lathe have been put in, these machines greatly facilitate the 
ontpnt of work. The Chief of this Division of the Office has been untiring in his efforts to promote 
its proficiency. The turning over to him of the General Property Account, which includes the 
inventories of' field parties, has greatly increased his work, and to enable hirn to meet this Mr. H. 
0. Glascock, accountant, has been placed under his direction. I beg to renew my recommen­
dation that Mr. Braid's pay be placed at three thousand dollars per annum. As Chief of this 
Division the responsibilities are great, and every party in the Survey on land or sea has to receive 
prompt attention from this Division of the Office to secure its success. His services will again be 
alluded to in the Report of the Bureau of Weights and Measures. 

\Ye seem to have secured the services of the right man as Chief Mechanician when we- engaged 
Mr. Ernst G. Fischer in that capacity. 

The Tidal Division has continued under the charge of Mr. A. S. Christie, who has accom· 
plished a wonderful amount ~f work with most inadequate help. The dry rehearsal of work per-· 
formed is not likely to interest the general reader, but to one accustomed to the steady applica. 
tion and constant strain required of the computer it· tells of Lla.ys and months of close application 
to duties requiring peculiar fitness. The reduction of the two-year series of tides at Fort Conger, 
in Grinnell Land, which was done for General A. W. Greely, was a laborious piece of work and 
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reflects great credit upon Mr. Christie. The Tide Tables for the Atlantic and Pacific coasts for 1888 
were printed somewhat in advance of previous years, and it is expected that, with no unlooked-for 
impediment, those for the year 1889 will be printed and ready for distribution early iu April of 
1888. Mr. Ohristie's remarks about the insufficient force at his cormnaud I know to be correct, 
and I earnestly recommend that in the estimates provision be made to remedy the defect. Be,;ides 
the duties imme(liately under his charge in the Tidal pi vision, Mr. Christie has looked after the 
tidal stations at Pulpit Harbor, Maine, and Sandy Hook, New Jersey. 

The Miscellaneous Division has continued under the charge of .Mr. M. W. 'Yines, whose inter­
esting report sets forth its work in a general way for the year. The various and responsible 
duties of the Chief of this Division have been performed by Mr. Wine& in a most satisfactory 
manner. At his suggestion the charge of the general field propert;y has been transferred to the 
Instrument Division, for convenience' sake. The correspondence with, aud the forwarding of 
charts to the various agencies is growing in amount every year, and on the general introduction 
of our Imlex Maps and the Illustrated Chart Catalogues further increase is anticipated. 

The Archives and Library have continued under the charge of Mr. Artemas Martin. Mr. J. 
M. Duesberry has performed tile clerical duties of the Di·dsion in a most satisfactory manner and 
ai'ranged the original records of Field ·Work so that they are much more accessible than formerly, 
although still ar,ranged in the old order of sections. Whenever a man can be had in the place who 
is sufficiently familiar with the records of field-work, these recor1ls should be arranged by States 
and bound. The report of Mr. Martin mentions the classification of the books on the shelves, etc. 
A card catalogue is in course of construction under his direction, and it is hoped that it will be 
finished before June 30,.1888. 

The Weights and Measures Bureau has continued under my charge, and I submit herewith 
the report of Mr. Andrew Braid, Assistant U.S. Coast and Geodetic Survey, on its operations. 
TLis Bureau will be placed in the hands of Assistant 0. B. Tittrnann, a& we have rnrbally 
agreed, as soon as his duties in the field will admit of his devoting his entire time to it. Mr. 
Braid, having as much work in the Instrument Division as he can well attend to without the 
'~eights and Measures, has earnestly recommended.this. 

The Accounting Divii;ion has been under Mr. George A. Bartlett, Disbursing Clerk of the 
Treasury Department, who ha,s under his official bonds made all disbursements for the Survey. 
Advances of public funds are no longer made to officers of the Survey unless they are boude~l or 
hold a commission in the military service. Mr. Bartlett has for two years past performed the 
thankless dnty of dislmrsing the Coast and Geodetic Survey appropriations without any compen· 
sation for his services, and I most earnestly recommend that provision be made in the estimatl:'s 
for an allowance of not less than $500 per annum for this duty. Except for a period of two mouths 
beginning early in September, 1886, during which the experiment of auditing vouchers at the 
Disbursing Office of the Treasury was tried, all of the auditing of the vouchers and accounting 
for expenditurns has been done since August 23, 1886, at the Coast and Geodetic Surve.r Oilice, 
under the direction of Mr. J. W. Parsons, whose report is herewith submitted. To his skill and 
untiring devotion to the service we are indebted for the splendi:l uruer in which the accounts now 
are. It is true that field officers have occasionally felt that their accounts were not passed as 
promptly as they wished; but it must be remembered that we have been harassed in many ways 
and have earnestlv endeavored to send the accounts from this Office in such form that they might 
defy even captiou~ criticism. We have at the same time had much extra work in the ftunisl!­
ing of explanations in the matter of the suspended vouchers in the unsettled accounts covering 
Uic last two years of the administration of Superintendent J. E. Hilgard. The amount of work 
growing out of these accounts can hardly be appreciated by any one not actually engaged upon it. 
The 11onorable First Comptroller has been very patient in considering them, even to tlie most 
minute details. The deeper matters have been inquired into, the more satisfactory tht' result has 
been for the Survey generally. · 

The report made by Mr. Parsons is worthy of careful consiueration, and his views as to the 
advisability of our having a Disbursing Clerk coincide with my own. 

Dr. W. B. French, assisted by Miss S. C. Ayres, has performed the laborious and exacting 
.clerical duties of the immediate office of the Assistant in Charge. At my earnest request he has 
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forego11e any extended leave of absence and remained almost daily at his post. I wish especially 
to acknowledge the skillful assistance of Miss S. C. Ayres in Office correspondence and the care of 
the records of leave of absence. Mr. R M. Harvey has attended t-0 the filing of letters, registering 
mail, and receiving and forwarding express matter. Miss S. B. Harvie and Miss Kate Lawn have 
contributed much to facilitate the work of my part of the Office by promptly furnishing accurate 
copies, by baud and by type-writer, of material intrusted to them from all Divisions of the Office. 

• On the 6th of January, 1887, the office of the Assistant in Charge lost the valued services of Miss 
:F'. Cade! Ly trausfer to the Tidal Division. Up to that date she had given faithful attention to 
the preparution of descriptions and sketches of stations and to miscellaneous copying. The Survey 
lost the service of an rwcomplished clerk when Miss l\I. L. Oliver was promoted and transferred to 
the '.l'reasnry Department. It is hardly necessary that I should allude here to the valuable service 
rendered by ,your especial clerk, Mr. William B. Chilton, but it is proper that I should extend my 
tllanks to him for his earnest efforts to facilitate the work of the Office generally. 

M1·. Sila;; E. Parsons, a trustworthy and honest man, died suddenly October 11, 1886. Mr. 
'Villiaw J. McMahon, who bad served as plate-printer's helper in the Office but a short time, died 
Jaunary 23, 1887; and l\Ir. F. Courtenay, an accomplished engraver, died March 23, 1887. 

I feel that after two years of service as Assistant in charge of the Office and Topography, I 
am beginning to understand its many complexities. I am also more than ever convinced that 
whoever manages such a work must rely for success mainly upon the earne&t support of the Chiefs 
of Division arnl their skilled helpers. I ha.ve hail this, and beg here to express to them my high 
appreciation of their untiring patience and industry. 

In public as well as in private business a judicious division of labor is indispensable to the 
highest excellence in results. Such a division of labor is ilinstrated in the 11rese11t distribution of 
their respective special duties between the Hydrographic Office of the Navy, the U. S. Geological 
Survey, and the U. S. Coast and Geodetic Survey, whose fields of operation arc sufficiently distinct 
to 11rcrnnt mutual encrmwbment, whil13 their methods are iu some particulars sufficiently similar 
to promote tlle earnest emulation which i:s a c,pndition of the highest efficiency. 

Belim·ing that the U. S. Coast and Geodetic Survey has a future of great usefulness and 
promise before it, and looking with pride upon its previous performanoo, I shall not cease to 
devq,te my !Jest efforts to its continued success and welfare. 

Yours, respectfully, 

To Mr. FRANK l\.f. THoRN, 

B. A. COLONNA, 
Assistant in charge of Office and Topography. 

Superintendent U. S. Ooast and Geodetic Survey. 

BEl'ORT OP THE CO,lIPUTING DIVISIO_V, COAST AND GEODETIC SURVEY OFFICE, FOR THE FISCAL 
YEAR ENDING .TUNE :lo, 1887. 

00MPU'l'ING DIVISION", COAST AND GEODETIC SURVEY OFFICE, 

June 30, 1887. 

DBAlt Sm: In conformity with regulations I have the honor to submit the usual report of 
work tlone hy th(\ Slweral computers and others temporarily attached to this Division of the Office 
during the fiscal year ending ,June 30, 1887. 

The charge of the Computing Division was continued with the undersigned, and no change 
occurred during the yea~ in the personnel of the regular computing force, which remained the 
::;ame as in the previous year, aud thus demanded its utmost exertion in order to keep up the cur­
rent work and make some impression on older work now capable of being placed on standard 
data. Mr. A. D. Risteen was transferred to the Computing Division Oct-Ober 1, 1886, taking a 
place which had become free by Mr. A. S. Christie's appointment to the Tidal Division. On Octo­
ber 26, 1886, Mr. M. Farquhar was temporarily transferred to the p°endulum party under Assistant. 
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C. S. Peirce; he reported for duty in the Computing Division February 1, 1887; between April 
22 and May 11, he was again engaged on pendulum work; in consequence of these tra111:ifers 1hc 
amount of astronomical work has suffered to some extent; besides the only telegraphic longitude 
work that could be attempted during the year had to be placed in tlie hands of Subassistant I'rP8-
ton, who was attached to the Division for less than two au<l one-half months. Mr. I'. n. Stans­
bury, clerk to the Computing Division, resigned on account of ill healtll some time in A ngm;t, 
1886; his place has not been filled, but between August 20, 188(), and .fanuary 31, 1887, .l\Ii~~ P. 
E. Smith acted as writer, ancl in the same capacity Mr. W. C. l\Iaupin was engaged betwee11 FPh­
rnary 14, 1887, and the close of the fiscal year; technical and scientific papers are copied hy one 
of the computers. Of temporary help the following computer:,; were attached to this Dh-ision dur­
ing the fiscal year: Subassistant F. II. Parsons from July l, 1886, to August 20; l\Ir. \T. B. Fair­
field from July 1, 1886, to August O; Subassistant J. E. l\foGrath from July 22 to 20, 1886; Sub­
assistant E. D. Preston from September 18, 1886, to NoYemher 80; AsBi8tant E. Smith from 
October 4, 1886, to March 22, 1887; Subassistant R. .A. :'.\larr froru October 15, 188(), to April ;, 
1887; Subassistant C. IT. Van Orden from October 21, 1886, to l\larch 31, 1887. l\Ir .• T. l\l. nue;;;­
berry acted as writer between. February 1 and 12 inclusive. 

The increased general correspondence of the Office, relating to matter technical aud scientific, 
makes occasionally heavy demands on the computing force, and is frequently a source of uuavoiu­
able interference with the regular computing work; the information called for is furnished as 
promptly as practicablo. Besides directing, distributing, supervising, and reporting the work 
performed in this Division, special attention was given by me to the following discussiorn; and 
reports: During July, August, Septemher, October, and part of :'."ovember, 1886, I gave all my 
spare time to the computations, the discussion, and the report for tlw press of the magnetic a11d 
corresponding astronomical work of the Fort Conger Polar Expedition under commarnl of Lil'nt. 
A. W. Greely, U.S. A., 1881-'84; this work forms part of the International Polar Researcb,am1 will 
be published by the office of the United States Signal Corps. I have also brought out a new edition 
(the sixth) of the Discussion of the Secular Variation of the Magnetic Declination, which now com­
prises one thousand and seventy-one observations at ninety-four stations; this paper forms Ap1wn­
dix ]'lo. 12 in the Report for 1886. Considerable attention, also, was given to proof-reading of 
certain scientific appendices in the 1885 Report. Among a large number of reports made, onn on 
the construction of a ne.w primary-base apparatus and one on astronomical, geodetic, and mag­
netic field-work proposed for the next fiscal year may be specially mentioned. I also made the 
usual magnetic observations in this city at the close of the year. 

The work performed by each computer during the year is herewith enumerated in dcfail. 
Edward R. Courtenay was engaged in the least square adjustment of the old antl new triungn­

lations of Long Island Sonnd and adjacent coasts, bringing the results up to the stanuar<l astro­
nomical and geodetic data of the Survey. Re also chiefly supplied the required geodetic informa­
tion for field and office parties; had full charge of the geodetic registers containing the geographical 
positions, and took care of the duplicate records deposited with the Computing Dh-ision. Ile also 
prepared manuscript computations for bimling, makiug in all ouc hnmlre!l large n1lumeR; assish'tl 
in getting up certain statistics bearing on the efficiency of the service for the years 1884-'85-'SG-'87, 
aud made sa.tisfactory progress with the computation and adjustment of the triangulation ahout 
Baltimore, 1886. 

Myrick H. Doolittle prepared final abtracts of horizontal directions at the eastern stations in 
Nevada, 1882-'83, and in western Utah, 1884-'85, and completed the computation of the primary 
and secondary triangulations; adjusted the primary triangulations, coast of Califoruia, south of 
Monterey Bay, 1884-'85-'86; computed the second~ry and tertiary triangulations in the vicinity 
of San Simeon of 1871-'72-'73-'74 and of 1884-'85; solved a number of normal equatiouR; com­
puted the length of a set of four-meter base bars; adjusted the triangulation between Hereford 
Inlet and Absecon Light-house, New Jersey, 1881-'84-186; computed tl1e geodetic operations on 
the coast between Cape Fear River and the South Carolina boundary, 1886; com1mted tlle Rnpple­
mentary triangulation of Core Sound and of Beaufort Harbor, North Carolina, 1886; computed 
the heights of Mount Hamilton and surrounding stations, California, and prepared abstracts of 
vertical angles at all primary stations in Nevada and Utah. 
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Charles H. Kiimmell was principally engaged on the solution of normal equations required 
iu tlie adjustment of the old and new tri<tngnlatious of Long Island Sound and shores of' Uon 
uecticut and New York, and otlierwise assisted Mr. Courtenay in the revision of angles of tliit 
work; computed some heighLs of stations in California; was engaged in preparing abstracts of 
angles of tlle new harbor 8urvey of Baltimore, 188G ; revised abstracts of vertical angles of primary 
stations in Nevada and Utah; computed a number of geographical positions in the Gulf of Georgia, 
"Washington Territory, and attended to miscellaneous revisions of information prepared for field 
parties. 

Henry Farquhar attended to the preparation of lists of star places required for field parties 
or office use; reduced the transit observations at Fort Conger, 1881-'84, in connection with moon 
culminations arnl gravity obscrnitious; computed the astronomical latitude of stations Adobe, 
Uolo., 1881, Vincennes, Iud., 1881, Cape Sable, Florida, 188G, Madison, Wis., 1885, two stations, and 
nearly completed the computation for latitude of five boundary stations between Virginia" and 
North Carolina, 1886-'87. 

Alexander Ziwet converted the hourly differential readings of the magnetic declination made 
at Fort Conger, 1883-'8.3, into absolute measure; preparell six large diagrams of the term-da;y 
observations taken at that station, and verified certain astronomical computations connected with 
tliis work; computed the azimutlis at the following stations: \Vest Base, Louisiana, 1883, Blue 
Buck Ridge, Louisiana, 1883, Gratiot Grove, Wisconsin, 1880, Sherrill's Mound, Iowa, 1880, Mount 
Callahan, Nevada, 1881, South Caswell, N. C., l 885, Toiyabe Dome, Nevada, 1880, New Macon, N. C., 
1886, Cape Homauo, Florida, 1886, Cape Sable, Florida, 188G, an<l ma1le progress with tlrn azimuth 
computation station Tassel, N. Y., 1880; assit;ted in solving normal equations in connection with 
magnetic discussions; reduced the magnetic observations made at fh·e stations in Missouri and 
Colorado, 188G, and at five stations on the North Carolina and Virginia boundary, 1886-'87, also 
at Charlot,tesville, Va., 1887, and at Washington, 1887, and i11trodncrnl the correction for cliauge 
of temperature in the spirit-level results between Mobile and X cw Orleans. 

John B. Boutelle was chiefly engaged in ravisions of abstracts of angles and in computa­
tion of geographical positions in Connecticut, New York, and Washington Territory; attended 
to the geographical registers, to miscellaneous revisions, and to copying professional paper~ and 
reports. 

Allan D. Risteen attended to revising abstracts, revisions of geodetic computations, proof­
reading, copxing, solving norllla] equations in connection with geodetic work; he assisted in Mr. 
Courtenay's work, and in computations of geographical positious, vicinity of Baltimore, 18±2-'8G. 

William C. Maupin attended to plain copying, insertion of positions in the reghiters, and 
making copies of descriptions of stations, and of other information for field parties. 

Tlle work performed by temporary assistance was as follows: 
Su bassistant F. H. Parsons was engaged on miscellaneous geodetic work and revisions of 

magnetic computations. 
W. B. Fairfield revised abstracts of angles, station!! in the western part of Long Island Sound 

and about New York. 
SubassistantJ. E. l\'IcGrath made some revisions of magnetic computations. 
P. R. Stansbury attended to clerical work:. 
P. E. Smith was engaged in plain copying. 
Subassistant E. D. Preston computed the telegraphic difference of longitude betwt•en Kansas 

Uity, l\fo., and Ellsworth, Kaus., 1885, and between Saint Augustine, Fla., antl Savauuah, Ga., 
1882, and macfo goo(l progress with the longitude computation, Kansas City to Colorado Springs, 
Colo., 18~5. He was also engaged on matter relating to pendulum work. 

Assistant E. Smith revised abstracts of horizontal <i.irections at primary stations in California 
and Nevada; computed some geographical positions; computed the magnetic observation8 made 
by Sulia.ssistant Baylor between July and October, 1885, and at various stations in 1884-'85-'86; 
was engaged in reading chronograph sheets in connection with pendulum work; revised the 
azimuth computations at Eureka, Nev., 1881, and at Pioche, Nev., 1883, and computed the spirit 
levels between Mobile, Ala.., and New Orleans, La., 1886. 
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Subassistant R. A. Marr was engaged on geodetic computations connected with the resurve,y 
of the Connecticut and Rhode faland boundary; in miscellaneous gemfotic revisiorrn, and in com­
puting geographical positions on standaru data, Gulf of Georgia. Heals~ computed the triangula­
tion of Rosario Htrait, 1885. 

Subassistant C.H. Van Orden attended to some revision and duplication of geodetic re,<>,ords, 
and made good progress with the computation of thEI spirit levels between Mobile, Ala., and 
Citronelle, Ala., 1884. 

J.M. Duesberry was engaged in copying descriptions of stations for field parties. 
Yours, respectfully, 

Mr. B. A. COLONNA, 

Assista,nt in ckarge O.ffece and Topography. 

CHAS. A. SCHOTT, 
.Assistant in ckarge Computing Division. 

REPORT OF THE DRAWTNG I'TVISION, COAST AND GEODETIC SURVEY OFFJCE, FOR THE YE.dB 
ENDING JUNE 30, 1887. 

U. S. COAST AND GEODETIC SURVEY 0FFICE1 DRAWING DIVISION, 

Wa.<Jhington, July 28, 1887. 

Srn: D11ring the year ending June 30, 1887, the force of draughtsmen has been subject to 
change only by the loss of Mr. C. Junken, by resignation, and the employment at intervals on 
Pxtra-labor account of Mr. H. J. Schneider. 

l\lr. J unken's long servfoe and varied experience in the field and office fitted him for duties of 
a character that can be discharged only through careful training and familiarity with the science 
and methods of our work, so that adding his loss to an already small force, for most of the year 
we have b_een fighting accumulating work with insufficient strength to handle it with Yigor and 
system. 

Still the year has not been without valuable results. 
Messrs. A. Lindenkohl, H. Lindenkohl, 0. Jnnken, E. H. Fowler, E. J. Sommer, and C. Mahon 

have been employed upon topographical and hydrographic reductions, compilatiomi, and projec­
tions for field and office work. 

Messrs. P. Erichsen, E. l\Iolkow, and 0. Mahon have been for the greater part of the year, and 
E. A. Trescot occasionally, employed inking plane-table sheets. 

Mr. A. Lindenkohl has, in addition to his regular chart work, kept up the progress sketches 
for the annual report. 

Messrs. H. Limlenkohl, E. H. Fowler, E. J. Sommer, and E. A. Trescot have made finished 
drawings for photolithograpbing. 

Mr. E. H. Wyvill has been employed most of the year on projections for field-work. 
Messrs. E. A. Trescot, J. Olberg, and W. H. Benton have made tracings of' topographical and 

hydrographic maps and sketches, and the miscellaneou;; drawings that have been required. 
Messrs. E. Wi!lenbucher, W. C. Willenbucher, and F. C. Doljl have been on duty during the 

year with the Hydrographic Inspector. 
During the year work has been done upon the following charts and maps: On seventeen 

gcmeral charts from 1-bOOOOO to 1-200000 scales; on twenty-eight coast charts 1-80000 scale; on 
twenty-three harbor charts of various scales; on eleven charts of various scales, finished drawing 
bas been done for pbotolithography, of which five have been published during the year; sixty-nine 
plane.table sheets have been inked wholly or in part; one hundred and eleven projections were 
made for field-work; eighty-four tracings of original surveys, topographical and hydrographic 
sbeet.s, have boon fnrnished during the year at the request of private parties. 
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The usual amount of verifications and measurement of area of engraved work has been done, 
and the average amount of studies for new charts made. 

The clerical duties of the Division have been satisfactorily performed since February 19, 1887, 
by Mr. J. H. Roeth. 

Th.e statistical details for the year are hereto appended. 
Respectfully, yours, 

Mr. B . .A.. COLONNA, 

E. HERGESHEIMER, 
Assistant Coast and Geodetfo Survey, 

In charge Drawing Division. 

.Assistant in charge of Office Coast and Geodetic Survey. 

DRAWING DIVISION. .. 
()karts oompleted or in progress during the year ending June 30, 1887. 

1. Topogra11hy. 2. Hydrography. 

Titles of charls. 

Nnrnbersof \ 

~:~1~~;1 
---i ·;------------------, 

I IA 
' B 
I 0001 

6002 

001 

El.AILING CR.ARTS. 

Cape Sable to Cape Hatteras .•.•..•.•.•••.••..•.. 
Cape Hatteras to Key Weot ..................... . 
San Diego to Point Arena·----- ............ ------
San Francisco Bay to Strait of Juan de Faca ..••. 
San Diego to San Francisco ...................... . 

GENERAL COAST CHARTS. 

6 Quoddy Head to Cape Cod ...................... .. 
9 Cape May to Capo Henry ........................ . 

11 Cape Hatteras to Capo Romain ... _ .....••........ 
12 Cape Romain to St. Mary's Entranoe ............. . 
14 Cape Canaveral to Fowey Rooks ................. . 
21 Galveston to the Rio Grande .................... . 

673 Sant& Rosa Island to Point Bnchon .............. . 
677 Point Arena to Cape Mendocino •.•••••.••••.•.••. 
C81a Approacbes to Columbfa River .•......•.•...•.... 
706 Sumner Strait and north part of Clarence Strait .. 

(*) Nantucket to Blook Island ...................... . 
(*) Block Island to New York ...................... . 

COAST CHARTS. 

1 101 Eastern boundary to Seal Island .•••••••••••.•.•.. 

2 i 102 
5 110:; 
G JIM 
7 107 

9 lOD 

13 113 

u 114 

Head Harbor to Petit Manan .................... . 
Pe.nobscot Bay to Kennebec EnWne& ..•..•...•.. 
Kenne boo Entrance to Saco River ............... . 
Seguin Island to Kennebo.nkport ••••••.•••••••••. 
Boston Bay and Approaches ..................... . 
Cutty bunk to Block Island, with Narragansett Bay 

Lon~ Island Sound, eaotern oheet .....••••••• ; •••• 

Long Island Sound, middle sheet ................. . 
Southern ooast of Long Ioland, western sheet ..••. 
New York Bay and Harbor ••••••..•••••..••.•.... 
D!lorDB11at Inl~t to Absecon Inlet ..•.•.•••••..•.••• 

Scale. Draughtsman. Remarks. 

1-1200000 2. A. Lindenkobl ···:··············· Additions. 
1-1200000 1. A. Lindenk<>hl .••••• •••• •• • .•. • • . Do. 

1-1200000 l 5 In progress. 
1_1200000 5 H. Lindenkohl, lettering ........ ~ Do. 

1-1200000 2. A. Lindenkohl.. ... •• ••••••. .. • . • Addition•. 

1-400000 I. H. Lindenkohl.. . .. • • .. •• . • • .. . • . Additions. 
1-400000 2. A. Lindenkohl e.nd C. Me.hon.... Do. 
1-400000 1. H. Lindenkohi . . ....• •••••• .•.• •• Do. 
1-400000 I, 2. H. Lindenkohl and C. Mahon.. Do. 
1-400000 2. A. Lindenkohl . • . • • • . • • • • .. . • . . . • Do. 
1-4-00000 2. A. Lind~nkohl .••..••..••..... _ •. Do. 

1-200000 1. H. Lindenkohl . . . . • • . •• •• •• . • . • . . In progress. 
1-200000 2. C. Mahon .. . . . . • . • • .. • • • • • • .... • • Do. 
1-200000 ' 2. A. Llndenkohl..... . . • . •• • . . •• • • . Additions. 
1-200000 I, 2. H. Lindenkohl. •.•.•• •• ••• • . • • . In progrMs for photo. 

lithographing. 
1-200000 1, 2. A. LindenkohL . • • • •• .. .. •• . . • . In progress. 
1-200000 1, 2. A. Lindenkobl.. ••• •• .. •• • .. .. . Do. 

1-80000 1, 2. A. and H. Linkenkohl, 0. In progress. 
J unken, and E. H. Fowler. 

1-80000 2. A. a.nd H. Lindeokohl . • • . .. .. . • • Do. 
1-80000 2. A. LindenkohL ... . . • .. .. . • . . . . .. Additioqs. 
1-80000 2. A. Lindenkohl .. • . . . . .. . • • . •• • • • • Do. 
1-80000 2. A. Lindenkohl .................. . 
1-80000 l, 2. E. H. Fowler and E. :[.Sommer 

1-80000 2. c. Junken ....................... . 

Do. 
Do. 

Do. 
1-80000 1. E. H. Fowler . . • . . . .. . • • • . • • • . . • • . In progress for photo­

lithographing. 
1-80000 1, 2. A. Lindenkohl • • • • . • • .. •• . .. • • • Additions. 
1-80000 2. A. Lindenkobl .................. • 1 Do. 
1-80000 2. A. and H. Lindenkohl ..•.••••.••• New edition. 

15 115 
19 119 
20: 120 

22 122 

24 1124 
31 : 131 

1-80000 1. A. Ltndenkohl .. • .............. • 1 Addition&. 
Delaware Entrauee. ..• . ... .• •• . . .• .. . .••• •• .• .• •. 1-80000 l, 2. A. Lindenkohl andC. Junken .• In progreae. 
Entriluce toCbosapealrn Bay, Hampton Roads, etc.1 1-80000 1. A. Lindenkohl ••••••.••••••••.••. .A.dditlo~ 

• Mercator chart. 
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DRAWING DIVISION-Continued. 

Numher of \ 
charts. l 

S . JCata. 1 
' PJ'le~- llogue 1 

TitleR of drn.rt.A. 

~1 _] 
\ co •s·r CIIAUT!!-<'ontinne<l 

39 139 , Oregon Inlet to Gape Hatteras ..••.•.•.....•.•.... 
52 I 152' 

1

: Merrill's Inlet t<>Cape Romain, inclttding Wmyah 
Bay. 

53 153 I Winyah Bay to Long Island .................... . 
54 154 Long Island toHuntingJslaud .....•.•.•••.•..•. 

63 163 I Latitude27°40'northt-0J1111i!erlnlet .....•.•.... 
tl5 I 165 Hillsboro'Inlettol<'oweyRocks •••......••....... 
66 166 

1 
KeyBiscaynetoCarysfort:Reef .•.•...•...•..••.. 

76 176 j Lemon Bay to Tampa Ilay ...•...•.....•...•..••.. 
78 178 

1

, TampaBaytoBayport ..........•.......•........ 

80 180 CetlarKeytoDeadman'sBay ..••.•••••.•.•••.••. 
81 181 'ApalacheeBay .................................. . 
87 187 Pensacola Entranc~ to .Mohile Bay .... _ ........ __ _ 

EB 188 Mobile Bay ...................................... . 
89 189 Bon Secours Bay to Round Island ............... . 

HARHOU CHARTS. 

305 Pleasant Bay to Pro•pect Harbor ................ . 
308 Approaches to lllue Hill Bay and Eggemoggin 

Reach. 

311a J<'ox Island Thoroughfare ........................ . 
337 13oston Harbor .•.•••.•• _ ••..••••.....••. _ ..•..• _ •. 

369 New York 13ay and Ha1·bor. -·--·--·····------·- .. ) 

3(l9.t Hudson and East Rivers from West Sixty-se.venth 
Street to Blar:kwell's !Aland. 

3i0 Hudson River No.I. ............................. . 
384 PatapscoRivorand Baltimore Harl.tor .............. . 
385 .A1map0Jis Harhor ........................................... . 
455a St. John's River, Jacksonville, to Lake Monroe .. . 

469 Key West Harbor ............................... . 
610 Su.n Pedro and Wilmington Harburs .•..••..•.•.•• 
611 Sau ta B<Lrbam Harbor ...•••.•••••.•.••••••.••..•• 

640 ' Columbia River Entrance ..•••••.•••••.•••••..••.. 

64la 
1

' Columbia River No. 6, 'Villow Bay to Portland .. 

659 i Tillamook Bay ................................... . 
708 Harbors in Clarence Strait .•••••..•••••••••..• _ .• 

~~} Cape Fear River .•••••..••.•.•.•••••.••...•..••..• 

369' •Hell Gate and parts of Ellllt and Harlem Rh-ere ... 

638 ! UmpquahRiver ••••••.•••••.•••••.•••••..•..••••• 

I I Block Island ..................................... . 

I Siuslaw River .•••••..••••.•. _ .•••••••••••........ : I 
aoo 

639 

Scale. Draughtsman. Remarks. 

--·- ----~-- -----· ~·--~--
i i 
I I 

1-ROOOO; l. E.H.Fowlel' ..................... \Additions. 

1-80000 2. E.J.Soromer .......•..•.....•.•.. 

1 

In prngross. 

1-80000 2 . .A.Lintlenkohl. ---·------------I Do. 
l-800:JO 2. H.Lindenkolil. ................. I Ad<litwns. 
1-80000 2. A.Lin<lenkohl .................. 1 Do. 

1-80000 . ~ . .A. Lintlenkol1l --·-· ......• ·-----/ Do. 

1-BOllOO: 2 . .A.Linrknkobl ................... ) Do. 

1-80(}0() 1 1, 2. H. T_,imleulrnhL .••••..•.•••.. _. i In progress. 

1-ROOOO 2. C. M"hon ....................... :.

1

1 Do. 

1-80000 1. A.Lindenkohl ................... Do. 

1--80000 I. A.Lindenkohl ·········-······-·-i Additions. 
1-ROOOO 2. A.J,indenkobl ....••............. ( Do. 
1-FOOOO 2. A.Lindenkol1l ...•......•........ Do. 

1-80000 2. A. Lindenkohl and C. Jnnkcn. .. . Do. 

1-40000 1. E.H.Fowler ..........••..••..... In progress. 

1-40000 2 . .A.. Lindenkobl ·······-····-······1.Additions. 

1-20000 2. E.H.Fowler ..................... I Do. 

1-40000 1, 2. H. LindnnkoblandE. J. Sommer!· Do. 

1-40000 I, 2. A. an<l H. Liudenkohl and E. H. Do. 
Fowler. I 

1-10000 1, 2. A. and H, Lindenkohl. •••••.... J Complet.00; phot-Olith. 

i ograph. 
1-60000 1, 2. A. Lindenkobl. ..•••..•.•••..•. ' Additions. 

l--60000 2. A.L~denkohl ······-·-·········-\ Do. 
1-60000 2. A. Lmdenkol1l .................. ·I Do. 
1-80000 2. H. Lindenkllbl. ••.. _ •...•••..•••. ; Completed; new edi-

tilln phot<>lithugraph _ 

1-50000 2. A.Lindenkobl ................... Additions. 
1-25000 l, 2. E. J. Sommer .. •. . •.. .••••• .... Do. 
1-20000 1, 2. E. J. Sommer .•• _ .• _ ......... _. In progress fol' J>hqt f>-

1-40000 

1-40000 

1-20000 

1-40000 

1-40000 

1-5000 

1-20000 

1-10000 

1-10000 

lithogtapbing. 

2. A.Lindenkohl -····-·········-···' Do. 
2. A. Lindenkohl •••...•••••.••..... / Jn progress. 
2. C.Mabon ........................ j Additions. 

11 2. H. Lindeukolll ··-··· ....... ···--·! Complt.'ted; pbotolith-
! ograpb .• 

11 2. A. and H. Lindcnlrnbl ........... · / In progre..qs. 

1. 2. H. Lindeukobl. .•...•••••....•. 1· Com11leted; plwt-0lith· 
ogmph. 

1, 2. W. ll. Benton··--·- ...... ···--· 1· In progres11 for photo-
, lithographiDg. 

1, 2. E. H.Fowler •••••...•••••..•••. I Completed; photolith­
ograpl1. 

l, 2. H.Lindenkohl ....••.......... ·1 Do. 
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BEPOET OF THE ENGEA VING DIVTSfON, COAST AND aEODETIC SURVEY OFFICE, FOR 1'HE FISC~l l 
YEAR ENDINa JU1{E 30, 1887. 

COAST AND GEODETIC SURVEY 0FFICE1 

Wa11hington, 11 ugust 4, 1887. 

Srn: I respectfully submit the following report on the operations of the Engraving Dh-ision 
during the fiscal year ending with June 30, 1887. 

The statistics are as follows: 
ENGRAVING. 

Number of new charts published from engravings, printed from copper..... 10 
Number of new editions of charts...... . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . 4 
Number of new sketches and illustrations ................. ____ . ____ .. ___ . 15 
Number of new charts commenced ........ : .......... ____ ......... _ .. _ _ _ _ 8 
Number of new editions of charts commenced .................... _ .... __ . 8 
Number of new sketches and illustrations commenced.... . . . . . . . . . . . . . . . . . 10 
Number of copper plates corrected for printing: 

Charts .................................... ,_ ............ -. . . . . . . . . . . 465 
Sketches and illustrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 10 

Number of unfinished plates on hand: 
Charts . . . . . . . . . . . . . . . . . . __ ... _ ......................• _ . . . . . . . . . . . 41 
New editions_ ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Sketches and illustrations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 

ELECTROTYPING. 

Number of pounds of copper deposited ................................. . 
Number of square inches 011 which deposit was made . . . . . . . . . . . ........ . 
Number of copper plates made: 

Basso ..............................•.............................. 
Alto ............... - - - .. - . · · · · - - - - - - - - - -- - · · · - - - - - · - - - - - - · · · · · · · - · 

2,479 
97,410 

45 
51 

Of this numller, two basso and one alto were for the Hydrographic Ofilee, Navy Department, 
and one basso an<l one alto for the Engineer Corps, U.S. Army (Lake Survey plates). 

PIIOTOGRAPHING. 

Number of negatives made ............................................ . 
Number of prints made .......................... . 

PRINTING. 

160 
359 

Number of impressions for Chart-room................................... 31, 007 
Number of impressions for Assistant in Charge . . • . . . . . . . . . . . . . . . . . . . . . . . 1, 203 
Numller of impressions for Engraving Division............ . . . . . . . . . . . . . . 2, :560 
Number of impressions for Hydrographic Inspector_...................... 1, 122 
Number of impressions for lithographers (transfer proof!;) . . . . . . . . . • . . . . . . . 73 
Number of impressions for Atlantic Coast Pilot . . . . . . . . . . . . . . . . . . . . . . . . . 1, 106 

I am pleaserl to report that the yonng men who have been added to the force of engravers 
have rendered most satisfactory service, and promise in dne time to make up the losses sustained 
during the preceding year. 

The engravers were employed during the year principally as follows: H. M. Knight, A. Peter· 
sen, J. G. Thompson, and A. 0. l'tloiebsam on lettering; W. A. Thompson on topography and 
sand; .T. Euthoffer and R. F. Bartle on topography; H. 0. Evans and E. J. Enthoffer on saml; 
E. ll. Sipe and W. A. Davis on outlines, lettering, and miscellaneous corrections and additions; 
T. ·w asserhach on sand and miscellaneous corrections and additions; •H. T. Knight and ll. L. 
Thompson on outlines and lettering; and F. Courtena~-. R. F. Bartle, jr., and J. P. Cox a. portion 
of the year on lettering, under the appropriation for extra engraving. 
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In addition to their general occupation, all the engravers were employed at different times on 
the miscellaneous corrections and additions to the plates, to prepare them for priutiug, in cleaning 
electrotypes, and other incidental work. 

The most important engravings completed during· the year include the coast charts on 1-80000 
sca~e of tbe east coast of Florida from Cape Canaveral to Fowey Rocks, and a series of "lndex 
Maps" to the charts published by the Survey, for all the coasts of the U nitell States. The Index 
Maps are for free distribution, and it is hoped that their instrnmentality will place our charts 
before a larger number of sea-faring people interested in securing reliable chart publications than 
any advertisement that has heretofore been attempted. 

The correction of the "Aids to Navigation" on the printing plates continues to occupy a large 
portion of the time in miscellaneous engraving, and as they are necessary changes for i.he benefit 
of the mariner, must be provided for in all estimates for future work. Every new chart published 
adds to the labor, and taken in connection with engraving arising from resurveys and the exten­
sion of old surveys to the limits required by law, it is probable that on the completion of all the 
charts contemplate(l by the approved scheme a larger force of expert e.ngravers will be required 
to maintain the charts in condition for issue than we now employ tor all purposes. If the rate of 
increase in this class of work experienced during the past year is maintained for a few years 
longer, and no substantial increase is made in the force of engravers, it will practically suspend" 
the publication of new charts, with the result of locking up in the archiYes a mass of original 
surveys that are urgently required for the benefit of national maritime inkrests. I feel that I 
can noti therefore, present too strongly to your consideration the necessity of an immediate 
increase in the number of draughtsmen and engravers employed in the Office, if we would prevent 
such a ~tate of affairs. 

The electrotyping has continued most satisfactorily under the immediate direction of Mr. D. 
C. Chapman, assisted during the first part of the year by l\fr. C. N. Darnall, lud during the last 
six months by Mr. L. P. Keyser. Mr. Chapman has also been most successful in reducing original 
topographical sheets by photography. Thirty-eight original sheets were thus reduced during tlrn 
year and mounted to scale; over one hunrlred negatives were required in the process, and the net 
result is represented by the outlines and topography on eight copper plates. The direct reduction 
of original sheets by photography, however, is of limited application. As a rule, a clearly inked 
sheet can be reduced four times aml furnisli a clear copy of the whole of it., aud eight ti111es if 
only the principal outlines are required; but in the latter case the serYices of a draughtsman may 
be necessary in some cases to bring the work out fully. Engraved charts on scale of 1-80000 
have also been reduced to 1-400000, the outlines inked and generalized by a draughtsman, and 
the detail to be omitted washed out before mounting the print. In all cases of reduction, tlie limit 
permissible is largely defined by the generalization required on the reduced scale, and geuera11y a 
reduction of more than four times necessitates the employment of a draughtsman to perfect the 
prints. Further experirnent1.1 with processes of reduction were in contemplation, hut the over­
burdened condition of the Drawing Division has necessitated their postponement to a more 
convenient season. . 

The Printing Office has continued under the management of Mr. F. l\Ioore, with l\Icssrs. D. N. 
Hoover and J. Beck in charge of the thirty-eight and thirty-six inch presses, as heretofore. The 
aggregate of prints pulled is not so large as in former years, as ouly one thousand one hundred 
and six copies were furnished the Ooa.st Pilot Division against seven thousand four hundred and 
eighty-two the preceding year. Thirty-one thousand and se,'en copies were pulled for the chart­
room, an increase of two thousand firn hundred and eleven t'Jver the preceding year. This is the 
largest number ever furnished the chart-room in one year. 

Many changes have taken place during the year in the force employed in the Division. Mr. 
F. Courtenay, an expert Jett.er engraver engaged on contrallt work, died March 25, 1887, after a 
service of about twenty years. In the estimation of bis associates, Mr. Courtenay's earlier engrav. 
ings were unexcelled in clearness and beauty of form, and ser\'e to-day as a standard for the most 
expert. William J. McMahon, a "printer's helper," died January 15, 1887, after a brief term of 
service. Mr. McMahon, although suffering from an incurable malady, stood manfully to his work, 
only relinquishing his labor when there was uo longer physical strength to maintain it, 
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Mr. A. C. Ruebsam, engraver, resigned August 9, 1887, after a service of ten years. Mr. 
Uucbsam had learned his art in the employ of the Survey, under the immediate direction of his 
uncle, l\fr. E. A. Maedel, and showed much of the family talent iu the execution of his work. Mr. 
T. Sullivan, printer's helper, resigned April 22, 1887, after a service of more than four years. Mr. 
Sullivan was industrious and efficient in the performance of his duties through the whole per\pd 
of his service. 

Mr. Lynn Troutman, first employed as an extra hand in the electrotype rooms October 19, 
1886, was transferred to the Printing Office January 11, 1887, where he bas since rendered satis­
factory service as printer's helper. Mr. S. B. Shelton, ap1)0inted a printer's helper April 23, 1887, 
has also rendered satisfactory service during the brief term of bis employment. Mr. Louis P. 
J{eyser was appointed assistant to the electrotyper and photographer February 11, 1887, and haR 
thus far shown an aptitude for the delicate and reRponsible work required of him that is exceed­
ingly gratifying. The appointment of Messrs. H. T. Kuight and H. L. Thompson to the regular 
force of engravers on September l, 1886, has thus far proved most satisfactory, and promises to 
perpetuate in the Survey the talent of their predecessors. 

It also gives me pleasure to report a continuance of most satisfactory a.nd efficient services hy 
Mr. John H. Smoot, the clerk of the Division. His duties are detailed and laborious, an<l he 
attends to them with a promptness and zeal well worthy of emulation. 

I transmit herewith the usual list of plates completed, continued, and commenced during the 
year, and I have the honor to remain, 

Yours, very respectfully, 

B. A. C.oLONNA, Esq., 
Assistant in charge of Office, etc. 

HERBERT G. OGDEN, 
Assistant C-. S. Coast and Geodetfo Survey, • 

In charge of Engrm,ing Dii·ision. 

Engraved plates of maps and charts completed, comme'l!ced, and continued dttring tlte fiscal year ending 
June 30, 1887. 

1. Ontlintl!l. 2. Topography. 3. Sanding. 4. G<3neral lettering. 

~1 '•~·1 ,.,. [ _:.._ 
I I CHARTS CO>ll'I.ETEH. I 

Eugraver."J and work. 

153 ; 1503 / North Island to Long hland, htclnding Cape Romain .. 

162 11924 I From Cape Canaveral son th ward to latitmle 27° 41' ..•. 

! 
16311872 l<'rom latitude 27" 41' to ,Jupiter Iulet ....••.•••••...... 

I& : 1875 Jupiter In !At. to flilloboro TulAt _ ......••.••.•••.•.••... 
160 i 1876 Hillsboro Inlet to Ji'owey l{Oef<s ....................... . 

180 1746 Cedar Keys to Deaclman'• Bay .•...•.••• "'." .••••••••••••.. 

184 1917 Saint Joseph's and Saint .Andrew's Bays ••.•••.••..•••. 

1112 

210 

3?9 
124 
3lla 
440 

15:37 
1779 

1847 
18flll 

1128 

1831 

Chand•leur and Breton Island Sounds ..•..•••••••••••.. 
Arnns.es Pass and Corpus Christi Bay, -with the coast 

to Iatitu1le 270 12'. 

Cape Henlopen a.nd the Delaware Breakwater .••••••••• 
Delawar• Entrance; new edition, 1888_ ...•••..••••..••. 
.Fox Island• Thoroughfare; new edition, 1886 ..•....••. 
Tybee Rollds and Savannah River; new edition, 1886 .•• 

1-80000 1, 2. W . ..A. Thomps-0n. 3. H. M. Knight. 4. J. G. 
Thompson. 

1-80000 2,3. W. A. Thompson. 4. J. G. Thompson and H. L. 
Thompson. 

1-80000 l, 2. W . .A. Thompson. 3. H. C. Evans. 4. H. M. 

Knight, A. Petersen, F. Courtenay, and H. L. Thomp· 
son. 

1-80000 3. II. C. E\"ana. 4. H. M. Knight and A. Petersen. 
1-S<Ji)()O I, 2. W . .A. Thompson. 3. H. C. Evans. 4. H. M. 

Knight, A. Petersen, and F. Courtenay. 
J-80000 l, 2. W. A. Thompson. 3. T. Wasserbach. 4. A. Pet.er-

sen and '.C. Wasserbach. 

1-80000 2. W. A. Thompoon. 4. J. G. Thompson and W. H. 
Davls. · 

1-80000 2, a. W. A. Thompson. 4. H. M. Knight. 
1-80000 , 3. W. A. Thompson and T. W""8erbach. 4. H. :M. 

Knight,J. G. Thompson, and T. W"8serbach. 
1-20000 

1 

2. W. A. Thompson. 4. J. G. Thompaon. 
1-S<IOOO j 3. W. A.. Thompson. 4. J. G. Thompeon. 
1-20000 ; ~. E. J. Enthofl'er. 4. W. H. Davia. 
1-40000 ! 4. H. H. Knight and J. G. Thomp!IOll. 
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Engra,ved plates of maps and charts completed, commenced, and continued, etc.-Continued. 

Cata-I Plate! 
loguel ~· No. ••O. I 

Title, Reale. EugTa"(WS and work. 

--i~-- -----,-.ll-A-1r~~:~~1~r:.1~.:~;)~~~,:~~med. l 
154 ' 1910 Long IsLn<l to Hunting Island; 11«w edition, 1887 1-80000 I l ry H C. E"ans 3. W. A. Thomp•on. 4, J, G. Thomp-

8 

31 

101 

101 

1J9 

l~G 

178 

179 

304 

124 

5 

9 
100 

127 
15! 

100 

659 

1893 Index Map No.1* Cape SaMt1 to narni:!'gat ................ ··_-_-__ ··_ .··_· __ ·_·_·_·_·J' ~·-~~<.Knight., 
189..t ; ludnx M..tp So. 2, Gay Hea•l to C:.1w J.Gokout... ... . . . '* 11. T. J.;.night. 
1895, Im1t.>.xMapNo.J,CapoJiattcra . ..,torernaw1ina ........ ' .............. : 4. H.T.Ruight.. 
1896 ; In<1cx :Map 'No.4, l"ernarnlina. t•> Key \\" t:'.'8t. • • • • • • • •• • • . •••••••••••• \ 4. 11. T. li1.1igbl. 

1911 Index_ Map No. 5. KP~" \\,.{\St to (~ap1~ San nl:t~ ------ - l . --.. ····---·I 4. Ja.nWH P. c(J~ and H. L. Thompson. 

J912 ! Index: Map No. 6, Capo San l\las to 8hip Sho"l .... ----· ! ..... ,.. ·····1' 4. James P. Cox and JI. L. Thompson. 
l!H3 Index: Map .So. 7, Hhip ShoaJ to the Rio Grande .. -- - .. - l-............ 1. II. L. Thompson. 4. Jan1('R I'. Co"1.. aud H. L. Thmnp· 

I ! i AOJl. 

1921.: IIHkxMapNo.8,SanDicg:otoSan Francisco ...... ~----) ............... : 1. ll.L.Thompson. 4. JamesP.Coxand ILL.Thomp. 
j ! i son. 

192".3 
1
; Irulex:: ~lap No. 9, Sau Fraucisco to Koos Bay ............ !i··········- ... 

1 
1, .J. Jamm~ P. Cox antl H. L. Thompson 

1923 L Index. Map Xo.10, Koos Bay to th0 J;omidary .. -- .... --·I···- .......... ·i 1, 4. James r. Cox: and H. L. Thompson. 
1918 

1919 
1950 

1694 
1952 

1926 

1942 

1937 

1955 

J927 

1935 
1931 

Index: Map No. 11, Railing a.ml gpneral coast chart6, :··. - ........ -- ·i 1, .f. H. 'l'. Knight and H. r~. Thompson. 

A tlantie and Gulf. I 
Index Map No. 12, Mailin~ charts, Pacific coaMt ......................... , 1, 4. H. T. Knight aEd H. L. Thompson. 
Index Mnp No.13, harUor charts, A l:udrn coast .... _ ..... '............. J. 1.. H. T. Kni~bt. 

... Atlantic CoaMt Pilot, ·view en ti an cc to Salem 1farhor .. : ............... : 4. \'{. ll. Dasb. 
View of western approachcato Santa Barbar.a Cba1rncl .. 1 ......... . 

i:NGHAVF.D J'LATES OF MAPS AXD CII.AHTt'\ COMME~CEO. l 
.Approaches to New York .................................... ; 
Xantucket Shoa.ls to New York: weRtcn1 slLeet ........ 

1
1 

Eastport to Littlo J{ivBr, Maine.-~-- .................... . 

Eastport to Little River, Maine, offshore,. ••.. ,. .•••••• ) 
Great South Ilay, Firo Island i new· edition ........... . 

J-400000 , 4. E. H. Sip.,. 
1-200000 1. W. II. Davis. 

1-80000 1, ~. Joseph Euthoffer. 

serbach. 
1-80000 : 4. T. Wasserbach, 

4. J, G. Thompson and T. Wao-

1-8()(100 ' 1. W, A. Thompson. 4. :E. ll. Sipe. 

1-80000 ; 1. W, A. Thompson. 
1-80000 1, 2. R. F. Badie. 4. J. G. Thompson. 

; 1932 

Dtia.ware Bay and IUver; now edition •...•.•.... ·-···· 

Hoglslaml to Wall'• Creek-·--·········-·············· 
Wall's Creek to Cedar Keys ...•..•.•..•.••....•••••. .-. 
C!'oss Island to Nash Island . ,. ., . ,. _ .•.••••.•.•.• ., ..•. 

1-80000 

1-40000 

1, 2. R. F . ..Bartle. 4. J. G. Thompson. 

1938 
1911 

1912 

1913 

1921 

1922 

1923 

1918 

1919 

1950 

1952 

1899 

1887 
I 
! 1945 

19'.2;> 
! 

1:: 
.1913 
1948 

!, 2. Joseph Enthoffer. 4. J. G. Thompson. 
Inde:.: Map No. 5, Key We.'t tu Cape San Blas ........ .,, .......... ,..,\ 4. James l'. Cox and H. L. Thompson. 
Index Map No.6, Cape San Blas to Sl1ip Shoal. ......... : ..... r ........ ! 4. James J>,Cox and H.L. ThompRon. 

Index Map No. 7, Ship Shoal to tho ltio Grande ......... i ........... ···1I 1. H.L, Thompson. 4. James P. Cox aml IJ. I.. Tbomp· 

. . \ son. 
Index Map No. 8, Sa.n Diego to San Franc1sc·o, .•.••• __ .. 

1 

__ ..... ,. ·--- : 1. II, L, Thompson. 4. James P. Cox ancl ll. L. Thomp-

1 son, 
Index Map No. 9, San Francisco fo Koos Bay ..•••..•.•. ,. .•.•.•.••. .,; 1, 4. Jawes P. Cux a!lll ll. L. Thompson. 
Index Map No.10, Koos Bay to the Bountlary __ T,. ••• J ...... ., .. _,,\ 1, 4. Jam!'s }',Cox an<l JLL. Thompson. 
Index Map No, 11, sailing and general coast charts 

1

1 .• -- •••••. -- .. \ i. II. L. Thmnpson, 4, II. T. Knight. 
Atlantic and Gulf. I 

Index Map No, 12, sailing charts, Pacific coast .. ,. ... , .. ,.,. •.•. __ ·--- 11. H. L',Th~uup:'°n. 4. 11. T. Knight. 
Index Map No.13,harborcharts,Ala.skacoast .•...... , •••. ., ....... , 1,4. 11. T.Km11:ut. 
View of western approachos to Santa llarbara Channel-! .•........ - ,, I 
Delaware Entrance; edition of 1886 . __ --------. ________ I l-80000 , 3, W. A, Thompson. 4 .• l. G. Thompson. 

Key West to the Rio Grande. eastern sheet; edition of \ l-12000UO 
1 

1, 4. ,K lI. Sipe. 

1ss7. I ., 
Cape May to Cape Henry; edition of 1887 ..... , ,,, ·----' 1-400000 4, A. PeterR<D, 

Kennebec Entyance to Saco H.iv~r; edition of 1887 ·---·-, 

i 
Cape May t.o Isle of Wight; edition of 1887 ..•••.•. __ ---1 
Long Island to Hunting Isbmd; edition of1887 ,, ...... 

Round Island to Grand Jslaml; edition of 1887 ..•...•.. / 
Tillamook Bay; edition of 1887- ........................ J 

1-80000 3. \Y. A. Thom}Json. 4. J. G. Th{Jmpaou aml T. Wasser. 
ha·d.1. 

1-HOllOO ' 4. K JI. Si11e. 
1-80000 1, 2. II. C. 'EYans. 3. W.A. Thompson. 4, J.G. TllomjJ• 

son. 

1-80000 :J, 4. T. Wasaerbach. 
1-20000 l, 4. H. T. Knight. 
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Engravetl, plates <~f maps and charts completed, commmiceif, and continued, etc.-Continued. 

Cata- PlulP, 
logue, No. i Title. S<~ale. En~raven:i anil work. 

:No. ! 

rn 
10~ 

IO~ 

124 

--------~ ----~ ----

EN<:RAYEIJ l'J,.'\TES OF MAPS ANJI CILUlTS COXTIKCRV. 

~~u.dd~· ~~lea1l .t.~• 1~1~~ a:~ ~lant ..•.....••.•..•....••...• ·I 
~:,~~~ ;:1~:Jt .. t~:, 1J~'.;~~·~;~~a~~ ~: _·: _-_-: ~: ~ _· .- ~ ~~ ~: ~ ~ _· _·: _- ~ ~ ~ -- -- .· r 

l8(i0 j Seal blltwl to Petitltlancu1,off."!hore ..•...••••••.....••. 

18~4 Delawar~· Entr:.rnct~; new edition ........................ . 

147 1861: Capo Lookout to Bogue lnlct ............................. . 

150/1841 i MaimnhorolnfrttoSha.llottolnlet .•••.•..•••••.•...•.. 1 

I 
170 ; 18-!8 i L<>mouRa_yto'J'ampailay .................................... . 

187 i 12R4. Pen1:5:l('ola Eutraucti toMolii1e Bay----··-··-·---······· 
305 ' 18:.:!t Pktt~aui Dcty to Prul."pl:'t"L lla1bor. ............................. . 

1~4 j 1~92 Capo Fvar l!i\·er, ~o. 1, entrance to Reeves Point; new 

edition. 

42fi ll'JD CapL1 Fear River, No.2, Reeves Point 1o Wilmington; 

11ew t~llition. 

455fl 180, Saint ,John·~ Hiw~r1 Tocoi to San Mateo ...................... ' 
6011' 

: 
t7.)!l S:m Die_:!:o 1t1 Jloint. Arcua .................................... . 

600' l!lOrl ~an Fr:md8eO to th('\ Straits of ,Tnan de Fuca. __ . _ ...... . 

6llc ] 1"11;7_ Colnnhia niV"Pr, :\'o.5. Kalama to V\Tillow Bar ........... . 

fi4l D 18Jj..-' C'ohmihia RlnT, "No. H, Willmv Rllr to Portland ........ . 

Ulj 1818 Pui11t An•na.tn Cape .M1-n<locino ......................... . 
480 188) Ct·dar Kt.~ss; rww edition .................................... . 

1-400000 1, 2. Joseph Enthoffer. 
1-4110:.JU) 4. J. G. Thompson. 

l-80000 I, '.t • • Joseph Enthoffer. 4. J. G. Thon•pson. 

1-80000 4-. J. U. 'l'hornpsou aml 'l'. Wasscrbach 

1-80000, 1, 2. Joseph Enthoffcr. 3. W. A. Thompson. 4. J. G. 

I
I Thompso~ and A.Peterseu. 

J-j,;9000 3. IL M. Kmght. 

1-800U!J 
1 

1, 2. ,V . .A. Thomp8on. 3. H. (~. Ev-aus. 4. H. M. Knight 
I arnl A. P .. t•irsrn. 

1-80000 3. TI. C. Eva11s. 4 . .A. Petersen. 

1-80000 · 4. RF. Bart.le,jr. 
1-40000 :1. H. C. EvanM. 4 . .A. Peterneu au•l E. 11. Sipe. 

1-40000. 1, 2. R. F. Bartle. 4. A. Peter:rnn aUtl I!. F. l~:irth·, jr. 

i 
1-40000, 2. R. F.Bartle. 4. A.Petersen and It. I<'. Bartll',jr. 

I 
1-40000 · 2. W. A. Thompson. 4. A. l'etcrnen. 

1-1200000 ; !. IL M. Knight. 

1-1200000 1, 4. H. M. Knight. 

1-40000 4. A. Petersen and F. Courtenay. 
1-40000 4. F. Courtenay. 

1-200000 4 .• J. G. Thompson an<l E. H. Sipe, 
1-50000 3. K J. Enthoffer. 

R.El'ORT UP l'HB LV81'.RUJIENT DIVISION, COAST AND GEODETIC SURVEY OPPJCE, FOR THE YEAR 
ENDING JUNB 30, 1887. 

U. S. COAST AND GEODET'fC SURVEY UPFit!E, 

Washington, September 7, 1887. 
DEAR Sm: I have the honor to submit the following report of the Instrument Division for 

the fiscal year ending Juue 30, 1887. 
The duties of this Division include the care of the instruments, camp equipage, and miscella· 

neous property of the Survey, and the receiptl'.I and sl1ipments of the same; the repairs and alter­
ations of instruments, and the making and purchase of new ones; the preparation of instnunents 
for the field, including their critical examination and adjustment, and the determination of con­
stants, such as level values, micrometer valu1~s, inequality of pivots, etc.; the official· correspond­
ence relating thereto, and the keeping of the records and inventories. 

As heretofore, the main work of the mechauicians has consisted of repairs and alterations of 
iustrunwnt8, but some new work, mainly protractors, sectors, declinatort11 etc., has also been accom­
plished, and several old instruments that had become unserviceable have been reconstructed or 
converted into other forms. The large amount of repairing needed for tile various clas:sm1 of iustrn· 
ments used in tile extensive and varied operations of the Survey precludes the possibility, with our 
limited force, of manufacturing on a large scale, but it is hoped that with our now improvctl facil­
ities a better t1howiug in this respect will be made in the future. 

During the year four new lathes, a new shaper, and sundry minor tools were added to the shop 
eq ni pment. t-0 replace worn out or antiquated implements, and the result has boon a marked improve­
ment both as to quality and quantity of work turned onto The gas-engine heretofore in use bad 
nC\·er worked satisfactorily, and finally gave out altogether. Its irregular and spasmodic working, 
or more frequently its failur.:i to work at all, caused great annoyance and vexatious delays, and it 
has now been superseded by oue oflmtter construction and greater power. The new engine, so far, 
has given entire satisfactfon, and we have been able since its introduction to extend the shafting, 
not o~ly to all the machinery of the instrument shop, but also to the carpenter shop, where new 
machrnery has also been added. 
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The level-grinder commenced during the previous fiscal year has been completed, but the 
results so far obtained have not been satisfactory, and some modifications of the original design 
have been found necessary. The fault is not in the principle of the machine, but in the mechan­
ical execution, there being too much flexure in some of its parts and too much play in some of the 
points. 

In my last report I mentioned the experimental two-minute graduation of a fourteen-inch 
circle, which had not at tbe date of the report been tested. A similar graduation bas been put 
upon the circle of a new twelve inch theodolite and carefully tested through a long series of obser­
vations by Messrs. F. H. Parson::; and W. I. Yiiml, whose mean results show a prol>aLle error of 
only one and four-tenths of a secon<l for the position of any one line. The maximum coml>ine<l 
error of graduation and uncertainty of observation in any set of the series is six and a half seconds. 
This result is very satisfactory. 

Tlte instrument is now in use·in the field by Assistant G. A. Fairfield, who will make a report 
upon it at the close of the season. 

I would here call attention to the introduction, at the instance of .Assistant Fairfield, of the 
electric ligltt to supersede the inconvenient and objectionable bull's-eye lanterns for axis illumina­
tion and for reading micrometers dnring night observations. The battery used is nry portable, 
being contained in a box ten by four and three-quarter inches, aml will run a three-carnlle power 
incandescent lamp about three hours. By having seYeral of these batteries, continuou::; observa­
tions can be made througltout the night when necessary. A strip of sheet rubl>er surrounding the 
base of the theodolite carries the two coJlper wires connected with the battery and insulates them 
frorn each other. The observer has the lamp attached to the button-hole of his coat by rneaus of a 
telephone cord, to which is attached a spring clip, by means of which be can in any po~itiou bring 
his lamp into the circuit. Another similar lamp, suitably mounted, furnishes the axis illumination, 
and can at will be thrown out of the circuit. It is believed that the use of the;;;e lights will adcl 
to the accuracy of night observations by largely reducing the heating efl:ect upon tlie. instrument, 
and 'Yill moreover save the observer the inconvenience and discomfort of handling hot lamps and 
inhaling the offensive products of combustion. 

The following statement shows in detail the force employed in this Division during the ~·ear, 
and indicates the character of the work performed by each : 

Mr. R. E. Schubert serYed as foreman of the shop from October 4, 1886, to ]\fay 14, 1887, 
when he resigned and was succeeded by Mr. E. G. Fischer, who entered upon hiti duties June 1, 
1887. 

Mr. E. Eshleman served during the entire year. He was employe<l upon the examination and 
adjustment of instruments; the repairs of theodolites, reconnoitering telescopes, meridian tran. 
sits, heliotropes, levels, barometers, vertical circles, zenith telescopes, sectors, etc.; in testing levels; 
silvering sextant and heliotrope mirrors; ruling of diaphragms, etc.; and in graduating theodo­
lite circles, protractors, sextants, station transits, etc. 

Mr. L.A. Fischer served during the entire year. He has made new protractors, position indi­
cators, letter-gauges for the Engraving Division, glass scales arnl adapters, tools for t.lte shop and 
dividing engine, and has worked upon the repairs of theodolites,· dip circles, magnetometers, ver­
tical circles, alidades, levels, sextants, etc., and attended to tile office clocks. 

Mr. S. A. Kearney likewise served during the entire year, and has made ·new station transits, 
screw stocks, tripod heads, clamps, hub and dies, microscope brackets, straight-edges, tools, and 
tracing apparatus; repaired pantograph, ste.el tapes, alidades and plane tables ; attended to the 
running of the gas.engine and assisted in the erection of the new shafting. 

Mr. P. Vierbuchen served during the entire year, and bas been engaged upon the repairs of 
plane tables, plane-table compasses, alidades, protractors, tide-gauges, levels, sectors, ship~.' com­
passes, signal lamps, and zenith telescopes. He has also made twelve new plane-table compasses, 
two one-hundred feet base wires, and sundry tools, and: reconstructed two self-registering tide­
gauges. 

Mr. W. Suess served during the entire year. He has completed the new level-grinder; made 
and graduated metric scales; attended to the office bells and batteries; and repaired magnetomet­
ers, pantographs, compasses, clocks, heliotropes, sextants, and dip circles. 
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Mr. Theodore Gerhard was employed from the beginning of the fiscal year to August 6 and 
again from October 15 to the close of the year. He has made new micrometers, beam compasses, 
and patterns, and has repaired theodolites, sextants, heliotropes, levels, engineers' transits, planim­
eters, compasses, gradienters, and binoculars. He has also mounted lenses and micrometers, and 
made three new triangles for the Los Angeles :Magnetic Observatory. 

Mr. 1\1. Lauxman served during the whole year, and was employed upon miscellaneous work, 
such as making bolts, taps, and dies, shoes for instrument stands and telemeters; clamps, screws, 
hooks, plummets, and capstan bars; in cleaning and polishing drawing instruments and metal 
work; in marking instrument boxes,-etc. He also assisted Mr. Kearney in the work upon the gas­
engine. 

In the carpenter shop, the usual work, consisting of the making of telemeters, instrument 
stands and easos, plane-table and drawing boaras, and patterns; the packing of instruments, etc., 
for transportation ; the erection of shelving; the making of booK:, reconl, and chart cases for tlie 
various Di visions, and for the Arc!Ji ves and Library; the rniiscellaueous repairs of the building 
an<l its furniture, etc., has been attended to. 

Mr. II. 0. French has had immediate charge of this work, and was assisted during the whole 
year by Mr. G. W. Clarvoe; from the lJeginuing of the year to October 11 by Mr. S. E. Parsons, and 
from March 1, 1887, by Mr. 0. M. Daruelle. 

Mr. R C. Glascock haR attended to the books and records relating to the camp equipage and 
other miscellaneous property of the Survey and the official correspondence relating thereto. 

nuring the interval between field seasons, Assistant W. I. Vinal and Subassistm1t F. H. Par­
sons were temporarily attached to the Instrument Di vision and rendered valuable assistance in the 
deterrniuation of eccentricity and errors of graduation of theodolites, and in miscellaueous observa­
tions aud computations. 

Mr. Parsons's services will be further mentioned in the annual report of the Weights and 
Measnres Division, which has also remained under my charge. 

Yours, respectfully, 

Mr. B. A. COLONNA, 

Assistant in charge of Office, Washington, D. 0. 

ANDREW BHAID, 
Ass-istmit Coast and Geodetic Survey. 

REPORT OF THE TIDAL DIVJSJON, COAST AND GEODETIC SURVEY OFFICE, FOR THE YEAR 
ENDING JUNE 30, 1887. 

TIDAL DIVISION, U. S. CO.AST AND GEODETIC SURVEY 0FFIOE, 

WasMn9to1i, D. C., June 30, 1887. 
SIR : I have the honor to submit herewith the report of this Division for the fiscal year ending 

June 30, 1887. 
The work done during the year was as follows: 
1. An aggregate of three years one month of tide-rolls, four years one month of tabulated high 

and low waters, three years one month of tabulated half-hourly ordinates, two years ele\·en months 
of meteorological abstracts, two months of temperatures and densities of the sea, one hundred and 
sixty-two original volumes of staff rea.dings, and one hundred and thirty-eight duplicate volumes of 
staff readings was received, examined, and registered; and seventy letters were prepared relating 
thereto. 

2. The major part of the proofs were read for the Tide Tables for the Atlantic and Pacific coasts 
for the year 1887, two volumes octavo; like tables for the year 1888 were prepared, and the Jlroofs 
read for the Atlantic coast. 

3. Tidal data and information were prepared and furnished in response to nineteen calls from 
persons not connected with the Survey. This includes the report furnished to the Chief Signal 
Officer, U. S. Army, upon th~ two years of tidal observa.tioDS made at Fort Oonger, Grinnell Land, 
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by Lieutenant Greely's command in 1881-'83. TLis report consisted of one hundred and seventy. 
two pages of text in manuscript, with six: plates aml illustrations, and represents an aggregate of 
se,·en hundred days of coruputing and clerical work. 

4. Tide notes for twenty-two stations were prepared for publication on the charb; of the Survey, 
arnl a considerable number oflikc notes (110 record was kept until recently) were prepared for the 
Coast Pilot Di ,-is ion. 

5. The mean sea-level at Biloxi, Miss., was computed by lnnations from September 7, 1881, to 
December 24, ] 832, and f~uished for the rnm of the Computing Di vision. 

6. Tidal data have been prepared for the use of field parties as required. .A recoru beginning 
.April 15, 1887, shows that fron1 that date to June 30, such da,ta were prepared and furnished ior 
eighty-seven stations in respou:se to eigh~en requio.itions. 

7 . .An aggregate of two years of obserrntions was discussed by the harmonic analysis for pur· 
poses of prediction at New London, "\Vashington, and Key West. 

8. The reduction and co-ordination of all available tidal data in the v1cinit;r of New York City 
was begun by the reduction of some forty short series, and a like work was initiated for Delaware 
Bay and River. 

9. Stencil addition forms were prepared for harmonic component v. 
The following is a statement of the total force of compnters and clerks, including the chief, 

attached to the Tidal Division during the fiscal year: 
.------------,-------------

Attached to Tidal Division. 

·Name. 
---Fr-om=----r----;~.--

1---------'.------! -~-·----
Mr . .A lax. S. ChrietiH ....... July 
Mr. L. P. Shicly .•..••..•... July 

MissC.B.Turubnll ...•.•.. July 

Mr•. M. E.Nesbitt .........• Tuly 
llfr.J. W. 'Vhitaker ........ July 

Mrs. S . .M. Taliaferro ...... ·I J ttly 

Mr.C.D.Gedney ··-·······1 ·Tnly 
Mrs.A.G.Reville ..••.... _. C'!ov. 

{
I ,Jan. 

Mios F. Cade! ... - . . . • . . . . \ Jan. 
1 FeU. 

' 

1, l 886 i June 30, 1887 

l, 1836 : ,Jtmo 30, 1887 

1, 1886 Juno.30, 1887 

1, 18:-'6 .Turn~ao, 1887 

I, 1886 , ,Jun~ 3o, H87 

1, 1886 i Nov. 1:;, 1366 

22, 1 R86 Oct.. 2~. 1586 

8, 1886 , JtlDO 30, 1~87 

6, 1887 , J !<D. 1:1, JP87 

19, 1887 , .Tan. 21, 1F87 

3 1 1F87 i .Jnne 30, 1881 

·----------·-·---- --·~~~------·-~-

Mr. Alex. S. Christie remained in charge tbrougl10ut the year. 
It was found practically convenient, if not absolutely essential to tlie prompt prorluction of 

results called for, to employ each member of the force more or less upon almost ewry description 
of the work. As exceptions to this rule the examination and registration of records received, the 
preparation of correspondence, and the writing of reports, were attended to invariably by the CLief 
of Division, the principal reductions in the harmonic analysis were made by Mr. L. P. Shidy,, nntl 
the predictions with the machine by Mr. J. W. Whitaker. The whole force was kept constautly 
employed, and with one exception (brought to your attention by my letter of October G, 1886) the 
several computers and clerks evinced a very satisfactory disp()sition to do their duty. 

The Division is, however, lamentably deficient in computing power and should be re-enforced 
by two computers of standard ability, preferably by young men of sixteen to twenty years. This 
would insure the pntting of the tidal work on its feet . 

. Yours, very respectfully, 

Mr. B. .A. COLONNA, 

Assistant U. S. Coast and Geodetic Survey, 

ALEX. S. CHRISTIE, 
Chief of Tidal Division. 

In charge of Office and Topography. 

S.Ex.17-9 
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REPORT OF THE MISCELLANEOuS DIVISION, COAST AND GEODETIC SURVEY OFFICE, FOR THE 
FISCAL YEAR ENDING JUNE 30, ltl87. 

DEAR SIR: I have the honor to submit herewith the usual report of this Division for the fiscal 
year ending June 30, 1887. 

The work of the Division included, as in former years, the printing and issue of the Anuual 
Reports and other publications of the Survey, and of all record book!l, blank forms, etc., used iu 
the field-work and in the business of the Office; tl!e correspondence with sale agents relllting to 
the supply and sale of charts, Coast Pilots, and Tide Tables, and keeping the accounts connected 
therewith; tlte purchase, custody, and issue of stationery; the supervision of the Office bniltlings, 
and such other apecial duties as were assigned from tim• to time. Experience having shown that 
it would facilitate business to place the general field property, including camp equipage, in charge 
of the Instrument Division, an order to that effect was issued on my suggestion, and the tram;fer 
was made on April 21, 1887. From that date the Instrument Division has had charge of the issue 
of such property, together with all the books and papers relating to the same. 

The Report of the Superintendent for the year ending June 30, 1885, and the Tide Tables for 
the year 1887, for uoth the Atlantic and Pacific coasts of the United States, which bad been sent 
to press in the preceding fiscal year, were published. .A. third edition of the Atlantic Local Coast 
Pilot, Subdivision 13," South Coast of Long Island, New York Bay, and Hudson River," was also 
published. 

Tile following publications were sent to press during the year: 
Tide Tables for the Atlantic coast for 1888; Tide Tables for the Pacific coast for 1888; Atlantic 

Local Coast Pilot, Subdivision 6-7, "Cape Ann to l\fonomoy;" Atlantic Local Coast Pilot, Sub· 
division 9, ''Buzz;ord and Na.rragansett Bays;" Atlantic Local Coast Pilot, Subdivision 21, 
•'Tybee Roads to .Jupit,er Inlet;" and a new edition of the "Catalogue of Charts." 

Tile mmal distribution of the Report for 1885 and of the other publications of the Surveyi, to 
the Departments of Government, to institutions, and individuals was made. The .A.ppen<lices to the 
.A.nuual Reports, published in pamphlet form, were, upon application, distriuuted gratuitomils as 
heretofore. Twelve Notices to ~fariners, a list of which is embodied in this report, were issued dur­
ing the year. 

The following il'I a summary of the work done in the Division during the year: 

Letters written • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 811 
Orders for purchases issued ................... •. . . . . . . . . . . . . . . . . . . . . . . . . 283 
Requisitions made for printing and binding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Requisitions for stationery, etc., filled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415 
Annual Reports distributed...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 801 
Tide Tables issued . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 915 
Atlantic Coast Pilots issued......................................... . . . . 49 
Subdivisions, Atlantic Local Coast Pilot ............................... -: 537 
Pacific Coast Pilot; Alaska, Part 1 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 57 
Hand corrections on 19,973 printed charts.. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 149, 340 
Buoys and lights colored on 22,435 pPinted charts. . . . . . . . . . . . . . . . . . . . . . . 673, 188 

The total receipts from all soumes on account of sa.lea of publications for the fiscal year erding 
June 30, 1887, were $5,115.96. 
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The distribution of Annual Reports was as follows: 

Date of Report. 

Foreign dh•tribn tion. i I 
1 ---------: Total. 1

1 To ini.,1itu- ~ To indiTitl- To institu· To in<liYld-

Domestic dh1trilmtion. 

tions. f ua1s. tions. uals. I 
1-------- ______ ! \----- --------

1 I i : 1 I ........... . 1851. -- •••..•.... 

1852. -- - - - - - - -

l8il3 .•••.•••.... 

1854 .•••••••.. 
1855 ____________ _ 

1856. -· ...• 

J857 .•••.•.•. 
lR5R _ 

18.-JU. --·---···-- •. 
,s;o .•.....•.•... 
1so1 ........ . 

1~6:! -- -- .. - .. - - - . 
1863 .•••••..•.•••. 

186! ...... : •..... 

18U5 ..•.....••.••. 

JS:m ..••••....••.. 
1867 ..•..••••.... 

18U8 .•••••••••••• 

18G9 ••••••••••••• 

1870 •••.•.•••••••. 

J87l. .•...•..•••.. 

18.72 .••••...•. ····1 
1!<73 --·-········· 
1874 .••••••••• ·--· 

1875 ... -.. -- .••. --

1876 .••••••••••••• 

1&77 .••••• -- ...... 

1878 -········ ---­
JH7!J.. •••••••••••. 

1 

1P80 .•.•.•.•••••. 

1881. ............ . 

1882. •····•••· ••• .' 
1883 ............ .. 

1884 ........ . 

1885 ........... ---· 

1! l 1 1 

11 

2 i 

2 1 
I 

5 1 l 
I 

5 ! 
5 2 I 
5 3 

6 l 

12 2 

14 5 
14 5 

18 6 

18 ll 

~o 12 

22 ]'> i 
23 l; ! 
28 20 ! 
27 lH 

36 F'8 

Hfl 1s I 
71 14:1 '1 

GB 145: 

4~ ::'O!J 

! 516 4i7 

l ! ........... . 

1 I 
1 1' 

1: 

I! 
l i 

1 
I 

1 I 

I 

l i .••••••••• - •. 

1 
! ------------

:i 

.. 
3 -. -- --~ -----. 
3 ------------
4 

5 

7 I 

1 

8 I :J 

2 

8 3 

9 3 

JO l 4 

11 5 

9 6 

191 20 

4 

2 

" 
: JO 

11 

ll 

18 

2-1 

26 

i.I:.! 

I 
37 

41 

4:! 

4:i 

58 
I 
I li7 

13~ 

I 
126 

228 

219 

267 

l,2:l4 
' ' ----;----- , __________ , ___ , 

J,OIH · J,88~. :J:J5 50 ~.80l 

_.!.... ~--- ~-------------_, ____ _ 

!31 

The following is a list of the puulic1ttions of the Snrvey, with the number of copies of 1·acli. 
received from the Public Priuter during the ;\'ear: 

Name of publication. Name ofpuhlicatloJl. I No. of , 
cnpies. ri 

~----~------------------1---1 
Annu~ Report, 1885 ................................... _ ................... ·I 2, 901 :: No. S.-G~o~rapl1ical positions in tllu StHtec; of Mas~acliw.,etts 
Atlantic Local Coast Pilot, Subdivision 13, south. coast of !! and Rhode Island.......... -·· ---········· ··· 

Long Island, New York Bay, and Hudson River........... 480 :~ .No. 9 -Connecticm of the Yolo.Base with the PrirnarJ Triau-
Tide Ta.i.>lts for the Pacific cuast of the United States for ]i gulation of California. indudinl! a reduction antl ~uljust-

tbe year 1887. --·-···········"·······--········· .......... 1,530 !f ment, oftheDaddeou Quadrilaterals ..•••....••• 
Tida Tables for the Atlantic coast of the United States for I ij· No. 10.-0n Geodetw Reconuaa;sance ..... · ....•..... -

theyeul887.............................................. 2,025 ! No. 11.-A Plea fora Ligbt on St.George's Bank ......... . 

Instructions and Memoranda for Descriptive Reports to ac- I 11' No. _12.-Comparison of Transverse Sedione i~ the Delaware 

S:puemnn~aten11ydoerI>igt:~aClu· ~cn_e:'..1:'.\~·o·.·2·,·l· ~~~.· ::C· ·o·m· m .• u. :~ .t.1'0. n. ·o·f· ·S·u· b. ·_ ·1 5110 1. •Rn-er fr~m the surveys o~ 1819. 1813, aml 18' 8 ........ .. 
o ......,.,, """ - /No. 13.-Tides at Governors Island................. . ••. 

sistence" .••••. ............ ...................•.••......... 1, 000 II' No.14.-GulfStrenmExplorations. ObservationsofCurrl'nts. 

APPENDICES TO THE RRPORT FOIL 1885. 

No.6.-M•i:netic Dip and Intensity, with theirSecnlarVaria­
tion and Geographical Distribution in the United States. 

No. 7.-.M.agnstic Varl&tions off the eoasts of California and 
Mexico, 1774tol'IOO .••••••••••••••••••••••••••••••••••••••. 

,11'·o, 15.-0n a DeT"ice for .Ahbre-vfating Time Rt->ductiouH 

I No•.1611.ntl 17.-Granty R<>seareh. EJfectsofa Noddy and 

I 
of Uneqn:.I Temperatme upon the Periods of a Pen<1ul1rn1 

l, 000 No. 18.-Tribute to the Memory of Henry W. Blair, Assist-
300 J ant ..................................................... .. 

[ ~o.nl 

i ""i" '· 

5 ,, 

.o 
:.ou 

JOO 



 

1R2 UNITED STATES COAST AND GEODETIC SURVI~Y. 

" 
Name of publication. . ~1!~i~!. jj _______ N_a_m_e_o_r_r_u_b_li_c_at-io_n_. _______ \ _!_~i~~ 

NOTICES TO MAilDiERS. 

X o. 76.-Chart Corrections daring the Qimrter ending June I 
:10, 1886 .................................................... ! 

No. 77.-Chart Corrections durinl( the Quarter ending Sep· 1 

tcmbcr30, 1886 .......................................... i 

No. 78.-Velocity and Direction of the Gulf Stream between I 

Fowey Rocks, Florida, and G no Va.y, Bahamas ...... -- - --1 
No. 79.-Den.lopment. of 8hoals off False Cupe, i"irginia ... i 
No. 80.-Ledges develope<l in t.he Resun-ey of Long Island ; 

Sound ...................................................... \ 
I 

" 1· No. 81.-Correction of an Error in Notice to Mariners No. 77. 
1: No. 82.-Lod~e developed in East River, New York .••...... 
1! No. 83.-Chart Corrections durini:: the Quarter ending Decem· 

1,000 :
1 

ber31, 1886 ............................................... . 
1
; No. 8!.-0bstruction to Navigation in the Gulf Stream •••••• 

1, 000 j No. 85.-Ctiart Corrections during the Quarter ending :March 
ii 30, 1887 .................................................. .. 

1, 000 ii No. 86.-Dangerous Sunken Wreck in Lung Island Sound .. 

1, 000 ii N~~:::~~::~~~-t;n ~~~~~ -~~~~~-~~-~~-~-~·~- ~~i-~~·-~~-~~-
1, 000 \\ 

1, 000 

1, 000 

1, QOO 

1, 000 

1, 000 

1, 000 

1, 000 

List of 11ersons u:ho furnished t'alitable information to the Survey, and to 1th.om charts were issued free 
of cliargc, pursu.ant to authority granted in the letter of the Scaretary of the Treasury dated Oatober 
28, 1885. 

Date. j Name. Address. Kumber 
of copies. 

·---\------------------ ------------------- ---
1886, 

Feh. 24 J'ohn Grant ......................................... , Mobile, Ala ................ . 
Mar. X11wYurk, Pliiladelphia and Norfolk Railroad ...... , Cape Charles Cit.y, Ya ..... . 

tluly 26 D. W. Fox .• ----··-····-··--······-········ .. -·-····-i Hallct'sPoiut., N.Y ..•.... 
Ont. 16 Simpson & Brother··············------··-----·-···- San Francisco,CaL ....... . 
No~. 23 W. I. Hough ....................................... ! Ma1tincz,Gal. ............ .. 

F~~.
7

· 3 J'. W. Keen ......................................... 1 Sitka, AJagka .............. . 

Mar. 11 W, B. Bell ..... ,_ .................................... J<'ernandina, Fla ............ I 
Mar. 13 J'. C. Breckenridge .................................. Olympia, Wash ........... .. 
May 14 Captain .A.wlarins .................................. New York, N. Y ............ . 

May--1~ I M. Kahn ............................................ College Point, N. Y ......... \ 

2 

4 

12 

The following table shows the total number of charts received in the Chart Room, the number 
issued, aud tlle number condemned during the year, and the number remaining on hand June 30, 
1887: 

·-Number I -------------~-u_m_b-cr-
Ou band and received. of copies.( To- whom issued. of copies. 

~--------------- .... ----------- - .. --- ,--~----------1 
On hand July 1, 1~8~1. ............. - 36, 810 , Executiv& DepartmenU. •• •• •• .. • • .. B, 824 
Received during the year: 

Printe<l from copper plates. -- . 
Printed from fill tone ........ - ... . 

Returned by sale agents - .. - - - . 

Senat-Ors and Representatives .... .. 

2!), 852 Sale agents. - •........ ---- .......... . 
5, 278 Institutions ........................... . 

485 Foreign Governments ............... . 
JrliscellaneoUB ...... _ ............. .. 

2, 515 

21, 010 

451 

587 

629 

Total number issued...... .. .. 34, 016 
Number condemned .. .. .. • • • .. • ... . 1, 868 

Tot.Al--------·············-·· 72,425 Total ......................... 35,884 

Total on hand and received ............. ·---··· ........................................... 72,425 
Total r.umber is•ued. ---- -- -- ........ : •.. -·---- -·- ................................. 34, 016 
Total number condemned.......................................................... 1, 868 

--35,881 

On hand June 30,1887 ............................................................... 36, 541 

The total issue of charts during the year was thirty-four thousand and sixteen copies; of 
these, ~l,010 copies were deposited with sale agents, being 1,086 more copies than were issued to 
a gen ts in the preceding fiscal year. The total issue exceeded the number issued during the year 
1885-'86 by 3,495 copies. 

Mr. Hugo G. Eichboltz has continued in charge of the Chart Room, and the correction and 
issue of charts have been made under his immediate supervision. 
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Mr. Freeman R. Green has kept the account:.; of the sale agents and performed clerical tlutiP:-1. 
Mr. J. B. Barker has been ernplo~·ed in plotting correctionoi on standards, exarui11iug proo1S 

for the Engraving Division, and in making corrections and additions c1i printed charts. Dnring 
the year he examined and corrected 101056 charts, making 71,509 corrections. 

Mr. James L. Smith has been engaged in clerical work in the Chart Uoom. 
Mr. A. Upperman continued making chart corrections, and has greatly improved in 11eat11P:;s 

anu accuracy. Ile made during the year 74,124 corrections on 9,155 charts. 
Miss .Mary Thomas colored 370,508 hnoys and lights on 10,633 charts. 
Miss Lily A. 3'Iapes waR engaged in coloring anti correcting charts. She made 3,707 correc­

tions on 762 charts, and colored 302,680 buop am] lights ou 11,802 printed charts. 
Miss May Thomas was assigned to this Division April 1, 1887, and has been engaged in cor· 

recting catalogues . 
.Mr. R. 'l'. Bassett has continued in charge of the l\Iap-mounting Room. He was emploseu in 

mounting antiquarian dra wiug paper on muslin for original topographical and hydrograpliic 
sheets; joiuing charts for Chart Room; binding quarterly proofo for the nGe of tl1e Superin­
tendent and Engraving Di•ision; mouuting ell arts on muslin for Office use and other 1m1]1oses; 
varnishing tracing paper for Dmwiug Di>ision; mounting and repairing original sheets arn1 
charts for the use of tl1e Office, and other miscellaneous work for the Office. 

l\Ir. William :\!. Long performed the duties of janitor, aud ~les1:;ni. Da Yid Parker and C. 0. 
Rockwell and John G. CulYenvell tho1:;e of watchrnen, throughout the whole year. l\Ir. C. 0. 
nockwell was dismissed June 30, 1887. 

The mes1iengers, under the immediate supenision of ~'illiam H. Butler, Chief Messenger, 
an(l the laborers employed iu the Office have faithfully performed their duties. 

Yours, respectfully, 

B. A. tJoLONNA, Esq., 
M. ·w. WINES, 

General Office A.ssistant. 
Ass'istant in charge of Office and Topogra11hy, 

U. S. Coast and Geodetic Suri•ey . 

.lRCHIVES AND LIBRARY, UNITED STATES COAST AND GEODETIC Sl::RVEY OFFICE. REPOR'l' FOii 
1'HE 1"1SC.1L }"E..111 EXJJJS<J .JCXE :;o, ISei. 

U. S. COAST AND GEODWl.'IC SURYEY 0FFICJ<~, 

Washington, D. C., A11g11st 23, 188;, 
DEAR SIR: I have the honor of submitting herewith the report tlf the receipt anu rcgi:,1tr~· iu 

tlie Archives of original and duplicate records, computations, original topograpliic all(l h~·tlrn· 

graphic sheets, ancl specime.1s of sea bot.tom, turne1l into tht> Office during the fiscal .rear ending 
.Jnne 30, 1887; and also a report of the number of books and pamphlets received iu the Li!Jrary 
during the same time. 

!.-Records and Computations. 

GEODETIC WORK. 

,--------------- -·-------------·-··-------·--------------- --, ----. -------~--,-
! i Nnlllht>ruf: i i Number of volm11e~. cahiers. I j 

'. . . . . ·. .. : Total. I 
I ~;~~ll~l~ -D~1~1i;atc. i ~~;g~~=L \ 

Observations of horizontal measures ........................................ i . ·;; . ---· ·-·-;;J .-.~==i-~;-
Observations of vet'tical measures ............ •• .. · · · · · •• •• · · · •• ·• .... · • .. · · 

20 
6 J · .... ···· .. ·I 

3
7
8 Descriptioneof stations..................................................... - 16 , ........... . 

Base measurement·--- -- ........................... ·· · · · ---- · -· · ·----- ·----- · ·---- 4 1-------· · --· g 
Spirit-leveling observations ....................... .,........................ 69 59 . .. . . . . . . .. . 128 : 

~~=-~: ::::::·::::::::::: ::::: :: :::: ::::::::: :·: 1~=~(_::_~1-~I 
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I.-Records and Computa.tions-Coutiuued. 

ASTROSOMICAL WORK 

I T I Number of I Number of I I Nu.:b~~~volumes - f ::h~ers~-1 sheet.. I Total 

I Original. ~ Duplicate. i 01·iginal. I Ori,;inal. ! 

_j_j_f-:j-~-}-j-~-~-~-j-~-!-j-l!-~-::-::-:'.-: c-; :-•• -.-•• -.-.-•• -.-.-•• -.• -.-•• -.-.-•• -.• -.-•• -•• -.-.-.-.-.-•• -.-.-•• ~·· ••• 2 .: 11

1 
:;Ir •. ••• _: .t. E-- ·ll 

Micrometer measures_ ............. ______ ... -- -----. ·-- .. -- __ ... - . - -- -- -- - - - -- -- ---

.Astronomical miscellany.......................................... ~I 2 ! 
Computations................................................... 6 ! .......... ·! 67 f ......... --1· 73 ----1----- ~- ----· Total .. . . ... .. .. .. ........ ... . . . .. . . .... .. ... . .. . . . . . .. .. . 31 i 43 ! 69 I 12~ 271 

____________ __L_ _________________ ~' ----~i ____ ~ 

2 .......... . 

MAGNETIC WORK. 
----------·- -- --~---- -----------

i Nurnberofvolume•. : Num!J.·rofcah1ers I Nuruberof sheets. I 
i-----------------l-~~i~i~~~~~~upli:te~ 1.~riginal. ·:~a-: j ~inal. : D~phcate. Total. _ 

Observations !or terrestrial magnetism ··I 5 6 II 51 I 51 ......... ~ 1 I 114 
Magnetic traces ........................ 1 ............ 1

1............ ............ ........... 5011 :;o4 I J,005 

Computations ........................... l..:..:.::.:.::.==.:.:..:.:..:.:_j ____ 4_1~~--==-:1:.:.:..:..:.:: .. :.J_~~ 
Total ............................. ·[ 5 I 6 I 55 i 51 I .. __ 6j__~_j __ 1, 204 

PEND1JL1JM wor~K. 

r·;~=~~~:f volum:~-i Number of cabiers. I 
Original. 

1 
Duplicate. i Original. / Duplicate. 

Total. 

Pendulum observations ........................................... --=-~~~.1-----1-1 ~~-~- .-.~-~+ ........ · .. 
~~:§~~::;:'";0"·.:··:::··:·•····.-.1··••:•·•·1 :::•:::1=··:1~1--_ ~J 

METEOROLOGIC.A.L WORK. 

' Meteo1ological observations ...................................... ! · 21 ........... + ........... [ .......... .. 
__:eteo~~;~1~a'._r~~o:·~::::::::::::::::::::::::::::::::::::::.::::::,~-~~~~~:-~~~t==-~ !.~--=~~---

HYDROGR.A.PHIC WORK. 

Namber ofTolum68. I Number of cahiera. I ( I 
... Number of'. Number of I "'otal. ---·------·1 : bottles. 1 rolls. "-

Original. Duplicate./ Original. Duplicate. ' ; 

_O_b_s_e_n-_a_t-io_n_s_fo_r_s_o_u_n_d __ in_g_s_.-_-.. -.-.-. -.-.-•• -.-. l----,-95·- 270 I' --- -·-1, -----~~ ·~-
Obs~rvationR for an~les.-................ 47 32 ::::::~~::~~ :::::::::::: :::::::::~:::~::::::::::: 
Descriptions of llydrographic •ignals.... 8 l 

1 

.................. •····· ............ ! .......... .. 

~5~::::::~:::"~~~::: ::.::: ::::: ::: ...... ·-~~:·1: :::::::~J:::::: ::::::;:: :::: ::::::i:::::: ::~~~ I:::::::::::~ 
765 

79 

9 

181 
4 

362 

11 ~~~::.;::o~~. ~;. ~i:;~.;~,~~~~ .. ~~~- ~~~~~.I ....................... · \· ••.......• t .......... · 1· . .. . . . .. . .. u 

111arks .. .. .. .. .. • .. .. . . .. . .. .. . . . 1 ........... I 2 I 2 I ............ [ ..................... .. 
Cun·tint obsPrvntions an<l data. 
Miscellaneous ...... J __ _;_~--~1 

__ 1: 1 ~·::·:_j:::::::::::·1_·~:::::::.1 ___ :_: 
; 77iJ 4"47 ~2 : -··-··· .. ! 181 I ll I I,440 

I -- - -- - j _I __ ~------------· 
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II.-Topograpltic and Hydrograpkic Sitrreys. 

TOPOGI:APHIC WORK. 

Titles of topographic sheets. I No. of': 
__________________ _) sl1e{'t!'i. ·i ____ _ 

Title' of topol".T'.1Phic sheet,. 

lndiau River frnm th ti Narrow~ to t bH I ulet, Fla ___ . ___ - .. f 

From head of East Bay (Galvestou Harbor) to i'>abiue Pass, I 
Tex ...•...•.... ----··----------···-·--- ---- ---- --·-····· i 

Vicinity of Bolivar Point to Rollov1 r ~tat ion. coa~t of TexaH j 
East of 8abine Pass, coaRt of LouiRiana, from longitude 93ci I 

31' to Calcasieu Pass1 La .......... -- ........••...........•.. 

Coast in vicinity of San Juan Capistrano, Cal ....•.......•.. 
1 East coast of Florida: 

Between Hillsboro and New River Inll"'ts1 Fla. 
Sonth End of Lake Worth and H1llsboro Inlet. 

Lynn Haven Bay, Va ....................................... . 
Faulkner's and Goose Island, Long Island Sound, Conn . __ 

Toro Point to Villa Creek, Cal. ............................. . 
Puget Sound from Point Defiance to Ketron Island, Wash. Ter. 
Carr's Inlet, Wash.Ter .................................. -·· 
Shore-line of Marsh Islancl, La .... - ........................ . 
Snohomish River to :3nohomish City, Wash. Ter ..........••. 
Possession Sound, Wash. Tel:' ... 
Resurvey of the Point of M.onomoy, Mass ............. - ..... . 
Chenier le Tigre and vicinity .....•.............•...•.....•.. 
Coast .of Louisiana. from Freabwe.ter Bayou to Big Constance 

and Pecan Island . _ •.....••.....••..••................ -. - .. 
Coast of Louii:~iann.: 

From Bill: Con•tance Bayou to the westward ...••...•.•.. 
From Point an Fer to near Oyster Bayou ............... . 
Shore-line o't Caillou B11y . • . . . . . . . • • . . ............... - .. 
Shore-line from Oyster Bai ou to Caillou Bayo11 .......•.. 

N~:~~~~~~-·~~~-~~. ~-~".1'.'~~~~~-~~~,-~~~i~~.~~~~- ~~y~:'. ·-~~.I 

Part of Cape Lookout. N. C ................ .. 

Revil'!ory survey of shores of :Strait~ of Kai quine8, Cal ...... . 
2 Shore8 of San Pablo B.1.y, Ual 

'' WeRt coast of Florida, 

J:t'rom Clear Wat,er Ba1·bor to AnclotP Keys. 
From Trouble Creek tu Cctlar I,oiut, .................... j 
From Cellar Poiut to Wall Creek • . . . ...... ; 

Cua~t of '\TaRhington Territory, U-ra_y's Harbor Entrance j 
southward to Shoal water Bay...... . ............ · · ·· · · · i 

Sout.h opening into Edgartown Harbor and Cotamy Bay, / 

. Muss·········-····--·· .......... -•······················! 
Shore-line in vicinity of Chatham, liaFHJ •••••..•••••.••..••. ! 

1 , Ureeuwiclt Cove a.nu Stamfor<l Hadwr. Coan ................ ! 

1 

1 

Coscob Harbor to Ryu Neck, Conn. aml N. Y .......... -1 
Shon•-liuefrorn Stony Brook to Northport Beach. L.I ..... . 

North shore of Long Island from Port J etferson to Stony 

E:.:."':i~~~ ~~~~--L~~~~~~~ .. ~- ~~;~~ ~~-~h~~;.~-~~~~- ~~~ \ 
1 J n:~:~!i:t~a~:;-·-···-·-····-· ···-··-······················ 1 

Ship If arbor and Padilla Bay, Wash. Ter .............. . 
Fidalgo and Pa1lilla Bays, Wash. Ter .. - ............... 

1 

1 ! 

Cypress, Guenu::8, a.nd Sinclair Islands. Wash. Ter ...... J 

City and water front of Tacoma, Wa•h. Ter. I 
City anct water front of Seattle, Wash. Tcr ........•.......... 1 

C~:~n;~t ~r~~ _ -~·~~~~~~. ~r~~. ~-~~'.~:~ ~~~~~~- t~. ~~~~~~'. I 
Total .......................... . 

IIYDROGRAPHIC WORK. 

Titles of hydrograpblc sheets. -----l---;1 _______ T_i_t1_e_•_o_f_h_)_'d_ro_g_ra_1>_h_i_c_s_1_ie_•_t•_· ____ _ 

Channel of Ea.st River on either s~de of Blackwell's Island, 1; Little Kcnnebe>e River, Me ....•.. •o· •........•............. 

N. Y ... . .. •..... .. . . .. . .. . .. .... .. . ... .. . .... .. .. . . . . ... . . . 1 ;i Marhias River and upper part of Machias Bay, Me ..... 
Ea.st Rh·er, from Sm~penHion Bridge Lu Bla.ckwt>ll'ij 1slantl1 i! Machias Bay, Me ••.•.•.•.....•............................ 

N. Y ...................................... ----. ..... .. . .•. .. . 1 1! Ma.eh ins J~ay and Cross Isl<lncl Narrows. Me ..•....... ···- .. 
Part of upper New York and East River to Ruopension \! Little Machias Bay and to the eastward, Me ................ . 

Bridge, N. Y ...................•........ -·············· .•. J II Co88t.of Maine: 
New York Lower Bay, N. Y ...... .•...• ... ............... .. . 2 Ii From Ravine A to James Bead, Me .................. . 
New York Bar and Entra.nc~, N. Y....... .•.••. .•.•.. .•••.. .. 1 II James Head to Quoddy Head, Me ....................... . 
Gravesend Bay aud Nanows, N. Y - ......... ·····-·····--··· 1 : Quoddy Head to Libby Island. Me .................... . 
Straits of Florida, deep sea-SO"nndinp;s, Fla . . . . . . . . . . . . . . . . . . 1 ] Puget Sound' 
Horn Island Pass, Mi88 ...... .•. •. . . .••.. ... . . . .. . .... . • . . . . 1 I Port Orcharrl, Dye's Inlet, and Doi;fish Ba~', \'lash 
New York Upper Bay, including Kill van Kull, N. Y. .. .. . . 1 I Soutbern part. of Hood's Canal, Wash. Ter ....... .. 
Hudson River: 1 Coast of New Jeney froru Her~forJ Inlet to latiturlt~ 390 141

• 

FromBatter:vtoFourteenthstreet,NewY01k .....•.•. i I N.J ...................................... _ ..... .. 
Fourteenth street to Eighty-eighth stroet, New York ... _ 1 ! Offshore Anundingfl, coast of Dela wart- - - .•. - . - • - . -- . - - .... · 

.Eighty-eighth street toOne bnndred an<l forty-first street. ' .Alo11,!! north shore Long Island Sound: 

New York .•.••. ·--··· ..•.••.•••..... ·······-·-·····-·· 1 I' l<'rom Sheffield Island to Stamford Light, Conn ..•...... 
Columbia River, Oregon..................................... 1 I From Stamford Light to Manursing lslaucl, Conn ..... .. 
Willamette River. Oregon .••• _ .•.• _. _.................... •. . Hempstead Harbor and approaches, Loug l.Jlland. N. Y ...... . 
Willamette and Colombia Rivera,Orllgon.. ••.•. •• •••. .•.• .. Hudson River, from One hundred and forty.first street to 

Bull's Bay, S.C...... ..•... .......... ..•••• •••••. ••••••••.••. Tubby Hook, N. Y ....................................... . 

Entrance to Sant<'e River, S. C ....••.••••...•••••........ -·. 

.ManriceRiver, N.J ············-·························-·· 
Manri<>e River (;ove, N. J ..•................................. 
Dewees', Capers', and Price's Inlets, S. C. .. ................ . 
North shore of Long Island Sound, David'• bland 10 Rye 

Neck, N. Y ..... .•...•. .. . ....... ... ..... ... . ···-· 1 
Englishman's Day, west, Me ....................... -· .. . 
:laihaluna'• Bay, e&st, .Me •••••••••••••••••••••••.••••••••. 

Hsrh'-m River: 

From Randall's Island to High Bridge. N. Y .....•..•.. / 
From High Bridge to King'• nridge. Spnyten Duyv1! I 

Creok. and Hudson Rivet", from Tubby Hook to Spny. i 
ten Du~vil.N. Y ...................................... .1 

1 Pa•oaic and Hackensack Rivers. N. J -.................... I 
1
1 j; Eal'-1t. Hi~er,1 ~1:~ YFlork11,.~~omBaLawrN eyn-ce'R Point to College 

omt,lllc u .... ig ua ..... g y, • . .................... . 

135 

So.of 
tilH·~l!:~. 

1 

1 

1 

l 

1 

1 

1 

l 
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II.-Topographic and llydrographic Surveys-Continued. 

IlYDROGRAPilIC WORK-Continued. 

: I 
I Ko of 'I Titles of hydrographic sheets. sheet•. Titles ofhydrographic sheets. 

-----------·--------l ------- ~--~--------- --

l No. of 
j sh-e~t~. 

Hnutingtnn Bay~ Long lsland, N. Y ............................ -·1: 
Appru:whm1 to Huntington Bily, Longlsland,N. Y ..•.•..... 

l::lrnithtown Bay, Long Island, N. Y ... - ........ - .•. ---· ........ 1 

O~·rnter B:iy, J.ong Ifiland, N. Y ..............•...•.....•...... 

0 ft'sllore soundings: I 
Ca11e Ilanlopen to Cape Charles, Del., Md., and Va ...•••. 

CapeCbarle•toCape Hatteras ----- ---- .-------1 
Pacific coast. vicinity of Tillamook Bay, Oregon···-········! 
Tillamo()k Bay and approaches, Oregon .•......•........... · 1· 

Vulnmbia 'River: 
Vicinity of Walker's 1sland4!: ______ - ----· -- --- •.. --- -···. 

Ofl' ;~:~:Yn:!e~~~::s~~~~~. ~~~~:: ~~ ~ ~ ~: ~ ~: ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~. ! 
East side of Monomoy Island, from the Point to lntitutl••'41° I 

37', Mass ...•.. ·········-·-······ ........ --·-·- .. ·- ...•. ·-·· ! 
_l_ __ _ 

Long Island Sound: ---,----
Frum StratrurJ Slwal t.o Ea.tou·t:1i Neck.················-·! 
1',rom Eatoll's Neck to Ex:tcution RockM- --·. ---·-· --· ... \ 

l~rom Faulkner's Island to Stratford Shoal ...... ···---- .. 1 

Port Jefferson Harbor and vicinit, ... ·1 L. I .................. -- .. 
Along north shore of Long Llarnl Sound: 

From Welch's Point to Stratford Pqint ................ . 
From Stratf•)rd }Joint to Erid~eport. ............ ~ ......... _. 

From I airfield :Ba-r to Cockenoes I:-1land, Conn .... ------

From Cockenoes Islami to Shetbeld Islanu, Cvnu - - - - -- _ 
Soundings in search of reported shoal, Port llarfo1·J, Cal .... 

North of Anclote Keys to Rain how Point, Fia .... -- .... 

Rainbow Point to Chassahowitzka Bay, Fla .... -- --· -·-
1----

Total .. - - .. _.. . . -- - - .• - ... - --.. - -- • - - - - .. - - -. - - .•••.. ·I 68 
--'--~~~~· f 

From the preceding statement, it will be seen that there were registered in the Archives dur­
ing the fiscal year ending J u11e 30, 1887, 3-19 ,-olumes of geo1letic observations, and 10 voluml's 
and 115 cahiers of computatiom;; 6d n1lunws aml 2 cahil'rs of astro110Uiical observations, 128 chro­
nograpl1 sheets, and 6 volumes and 67 cahiers of compntations; 11 volumes, 102 cahiers, and 1 
sheet of magnetic cbsen·ations, 1,005 sheets of mag11etic tnices, and 4 cahiers a11d 111 Rheet:;; of 
computations; 3 volumes and 1 cahier of pendulum observations, and 4 cahiers of computations; 
2 volumes and 1 caliier of meteorological observations; 1,226 volnmes and 22 cahiers' of h~'Uro­
graphic observations, 11 rolls of tide curves, aud 181 bottles of specimeiis of sea-bottom; 44 com­
pleted original topographic ~1heets, and G8 completed original bydrographic sheets. 

Dming tlrn past fiscal year the records in the Archives have been re-arranged and labeled, so 
that they are now in much better condition am] easier of access than heretofore; and 117 volumes 
of computations liave been hound in a snbRtnntial manner, but there still remains a large mass 
of observations autl computations that ought to be bound. 

During the fiscal year ending June 30, 1887, there were recei\'ed and registered in the Library 
470 \"Olnmes, houud and unbound, besirh·s periodicals and scientific publications. 

Although 130 volumes were bound in a substantial manner duriug the past fiscal year, there 
are Mill quite a number of \"olumcs that need rebinding, and also a large number of unbound 
worb and periodicals tllat ouglit to be bound. 

'l'he hooks in the Library bave been mostly re-arranged and classified, and the shelves num­
bere1l, and a card catalogue liegnn. 

I was sick from .July 1, 1886, till ·some time in September, and was not able to be at tl!e Office 
hut a few <la~·s during that time. l\fr. J. l\L Dnesberry was in charge of tlie Arcbfres and Library 
during my absence. 

Ou ~ovember 10, 1886, Mr. Duesberr;y was temporaril~· assigned to the Accounting Division, 
and did not return to the ArchiYes till :February 14, 1887. 

Mr. A. D. Simms was employed in the Library from February 14, 1887, till May 6, 1887, 
except while sick. 

Yours, respectfully, 

Mr. B. A. COLONNA, 

Assistant in charge of Office. 

ARTEMAS MARTIN, 
Librarian and Custodian of Archives. 
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ANNUAL REPORT OF THE OFFICE OF CONSTRUCTION OF S1'AND.J1W WEIGHTS LVJJ JIEASURES. 

U. S. COAST AND GEODETIC SURVEY 0PFJCE, 

Washington, Septeml1cr 27, 1887. 
DEAR SIR: I have the l10nor to submit herewith the report of the "\Yeigllts and l\Ieasures 

Division for the fiscal year ending June 30, 18-87. 
During the year the redetermination and verification of values of standards has been continued, 

and this work has led to the <liscovery of defects in the comparing apparatus, which have as far 
as possible been remedied. The Blair comparator bas been overhau1etl aud appliances adtled for 
securing the verticality and parallelism of the two microscopes. The yaJues of tlie micrometer 
screws of this instrument haYe itlso been redetermined, and observations are now in progress to 
determine the effect of temperature upon these Yalues. 

The Saxton comparator has also been tborougLly repaired and put in good working order, 
and an allditional eye-piece of higher magnifying power has been added to its microscope. 

The comparing apparatus for four and five meter bars has been tested and fournl nu satisfactory, 
owing to the instability of the piers on which the comparators are mounted. These piers are tall 
and slender, and the slight lateral pressure incident to making contacts during observations pro­
duces a perceptible motion, equal to at least ten divisions of the comparator lc>el. 

If the present comparing room is still to he used, these piers must be rebuilt, but as before 
reported, this room is vers unsuitable for tlie purpose and another shonltl be provided with­
out delay. This is especially important in view of the proposed construction of a new iirinmry 
base-apparatus. 

'l'he working balances have all been carefully adjusted, and their plaues and knife.edges 
examined. 

In determining values of weights it has been found impracticable at present to arrive at greater 
accuracy than the thousandth of a graiu, as rcpeateu observations, made with the greatest care and 
under the s~me conditions, always sliow Yariations in the fourth decimal place. To oYcrcomc thh; 
difticnlty, which was supposed to I.Jc due to uucertaiuty in estimating tenths of scale dh'isions, the 
reflecting principle of the Saxton pyrometer was applied to one of the medium-8ized Becker bal­
ances. A small mirror was aTtached to the upper part of tlrn pointer, its center in liue with the 
central knife-edge. A piece of parallel plate-glass was inserted in the side of the balance case, 
and a telescope with a vertical scale attached was mouuted at a distance of twenty feet. The 
oscillations of the beam were noted b;y observing readings of the reflected scale. 

The hundredths of scale divisions were now read with greater cc>rtainty than the tenths by the 
usual method; but the results obtained, while more accordant and satisfadory than before, were 
still uncertain in the fourth decimal place, as miuute defects found to exist in the kuifo·edges 
neutralized to a great extent the advantage of increased readiug 11ower. TlJese .knife-edges were 
made with great care antl by one of the best makers, and when examined with a microscope seem 
to be nearly \)erfect, yet their defects become apparent when tested in this way. 

A Philadelphia manufacturer now makes a balance which, it is claimed, is superior to any 
heretofore in the market, and I would recommend that one be procured for trial, and purchase if 
found satisfactory. The weighing and comparing apparatus of the Bureau of Standard Weights 
and Measures should, of course, be the best obtainable. 

In August, 1886, in accordance with instructions from tbe Superintendent and by request of 
the Director of the Mint, a visit to the Philadelphia Mint was made by Dr. J. J. Clark and myself 
for the purpose of testing and adjusting a new set of 'l'roy weights for the 'San Francisco Mint, and 
advantage was taken of the 011portunity to make a recomparison of the stamlard Troy })Ound of 
this Office, known as the "Star po·und,'' with the standard pound of the Mint. 

The results have already been fully stated in my report of September 4, 1886.• 
The calls upon this Office by other Departments of the Government and by private parties for 

the tei:;ting and adjus~ment of weights,.staudards of length and capacit;y, thermometers, hydrom­
etns, etc., and for information on subjects related to weights and measure/(, hiwe, as heretofore, 
received prompt attention. 

•An abstract of this work is given more in detail under the heading "Special Operations, ' at the clo!i<l of Part 
II of this v-olume. 



 

138 UNITED S'r'ATES COAST AND GEODETIC SURVEY. 

For work done for private parties a charge is made sufficient to cover the actual expense 
inYol~ed. The receipts from this source during the year have, however, been !"mall, amounting to 
only twenty-three dollars. 

Por work ctone for Departments of the Government, no charge is made. 
The employes of the Division are two in number, viz, Dr. J. J. Clark, adjuster and verifier, 

and T. Gerhard, mechauician. The latter, during the greater part of the year, was detailed for 
duty in the Instrument Di¥ision. 

Subassistaut .F. II. Parsons, of the Coast and Geodetic Survey, while temporarily assigned to 
duty in the Division, rendered valuable assistance in the experiments with the reflecting balance. 

Yours, respectfully, 

Mr. B. A. COLONN.A.1 

Assiatant in chat·ge of Office, Washington, D. 0. 

ANDREW BRAID, 
.A1sistant Coast and Geodetfo Survey. 

ANNUAL REPORT OF THE ACCOU2vTING- DIVISION COAST AND GEODETIC SURVEY OFFICE. 

ACCOUNTING DIVISION, U. S. Co.A.ST AND GEODETIC SURVEY OFFICE, 

Washington, D. O., October 11, 1887. 
Sm: I have the honor to submit herewith a brief resume of the operations of the Accounting 

Division for the fiscal year ending Jnne 30, 1887. 
On August 23, 1886, in obedience to your verbal instructions, subsequently confirmed by the 

Superintendent in his letter of August 28, 1886, I assumed charge, as the re.presentative of the 
Disbursing (Jlerk of the Treasury Department, of this Division, with Mr, .James C. Edwards, 
Accormtant, as principal assistant. I bad previously acted in an advisory capaoity to the 
Disbursing Clerk in the preparation and rendition of his accounts to the First Auditor, and 
when assigned to the charge of the Accounting Division, was on duty in his office at the Treas­
ury Department. 

The appointment of Mr. Edwards as Accountant became effective from August 24, 1886, the 
services of his predecessor having ceased upon the preceding day. I found, upon taking charge 
of the Division, that the daily current work had been fairly well brought up to date, and but few 
acco1111ts remained unadjusted. I subsequently, however, hail much trouble in securing a balance, 
as transactions involving many thousands of dollars had been entirely overlooked by the person 
formerly in charge of the Division, and no record whatever of their entry or payment could be 
fonuu npou any of the books. After much labor and re8earch, in which I had the valuable assist­
ance and expcrieuce of the Disbursing Clerk, the accounts were finally brought into thorough 
balance, in which condition they have since remained. 

In tlie early part of September, 1886, the Division, with all its appurtenances, excepting the 
unplicate files, was transferred to the Treasury Department, and placed under the immediate super· 
vii:iion of l\ir. George A. Bartlett, Disbursing Clerk. In making this removal it was assumed that 
a more rapid adjustment of the accounts could be effected by being in close proximity to the 
accounting officers, whose decisions as to disputed points in the accounts could be more readily 
obtained and hence acted upon with greater promptitude. This arrangement was continued until 
November G, 1886, when the delay necessarily incident to a response to referred communications 
from the Office became so embarrassing, owing to the distance apart of the two offices, as to com· 
pel its abandonment, and the Division was retnrned to its old quarters in tbe main building of the 
Survey. The necessity for an almost continual reference to tbe records of the Division was an 
element which also contributed largely towards bringing about its return to the Office. 

Owing to an unfortunate illness :M:r. Ellwards was compelled to return home on August 25, 
1886, and di<l not again r<>port for duty until October 4, 1886. On the day following he resigned 
from the Service. During his absence the Pntire work of the Division was necessarily performed 
by myself alone, and owing to the unaaiually large number of parties in the .fi.eld at this time, the 
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labors of the.office were exceedingly onerous an<l exacting1 and. the adjustment an<l sPttlement of 
the accounts progressed but Rlowly, naturally cam;ing mnch complaint. During a large portion of 
this period, aside from personal affiictiou by death in my family, I was mucl.i embarrassed and 
hampered, and the work of the Division delayed to an almost immeasurable and unreasonable 
extent, by the necessity which arose for the response on my part to malicious]~· false and vindictive 
charges filed against me at the Department by llRrties whose futile attempts to nRP mp as a means 
of gratifying their personal prejudices and spite against leading officers of the Sun'ey resulted 
in their own complete discomfiture. 

Upon the return of the DiYision to this Office, Mr. J. M. Dnesberry, 011 November 10, 1886, 
and Mrs. S. 1\1. Taliaferro, on :Kovember 16, 188G, were assig11ed to duty therein, the former as 
General Clerk, and the latter as Entry Olerk and Book-keeper. Mr. Duesberry rendered faithful 
service until February 1, 1887, when Im was transferred to the Computing Division. 

A change being deemed ad\'isable in th4l method of keeping the property records of the Survey, 
Mr. R. C. Glascock, Accountant, acting as Pro11erts Ulerk, was ai;;signed to duty in the Division on 
November 29, 1886. It was soon found, howeyer, that the attention 11ecessary to the formulation 
and keeping of the prppcrty records, and the supervision of the geueral property on storage in the 
Office, could not be successfully prosecuted by this Division, as at present organized, owing to its 
inadequate force; and, as the Instrument Division was keeping a record of its owu special class of 
property, to amid duplication and to centralize as nearly as possilJle in one office the records of 
property, Mr. Glascock was, on April 11, 1B87, transferred to the Instrument Division, together 
with the general property records. 

Ou December 11, 1886, Mr. Eugene B. Wills was appointed Accountant and assigned to duty in 
the Division; and on February 1, 1887, Miss Paula E. Smith reported for dutJ· as General Clerk in 
place ~f Mr. Duesberry, transferred. 

It is almost impossible to furnish intelligible statistics of such work as that accomplished in this 
Division. The following, however, is submitted as showing to some extent the volume of work 
which required attention during the last fiscal year: 

Vouchers received and audited ......................•............ : . . . . . . . 16, 7 42 
Approved estimates received and filed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 420 
CheckA drawn and issnerl.. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, i'l68 
Letters received, acted on, and filed .. _ ............................ _ .... _ 3, .143 

Letters written. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 3, 257 
Appropriation and allotment accounts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444 

In addition to the foregoing, there are a large number of boob. of entry, records, etc., which have 
to be maintained, besides the preparation of the annual statements for Congress and the numerous 
responses to calls for information. 

Dnring the month of January, 1887, new forms of vouchers for the use of the Rurvey, both in the 
field and in the Office, were prepared, and issued shortly thereafter. Each voucher carries with 
it, iu the form of pl"iute(l directions, nearly all essential instructions for its preparation aml rendi­
tion, under the rulings and decisions now enforced by the accounting officers, 

In view of the technical character of the work required from the employes of this Division, and, 
the uecessity for a comparative isolation from interruption, I would rPspectfnlly recommend tbe 
erection of a counter or similar barrier, surmounted by the usual s<:reen work, in the rooms of the 
Accounting Division at as early a date as may be practicable. The expense involved would be 
small comp1.1ired to t.he ad vantages which would accrue m a more rapid accomplishment of the work. 
This feature of freedom from interruption for accounting clerks is fully recognized at the Treasury 
Department, where the most stringent regulations arfl in force as to admission to the rooms, and 
in many cases permission must first be obtained from the chief clerk or other officer in ch"llrge of the 
office. The conditions are somewliat different here, as the uecussities of the service require fre(iueut 
conferences with the Accounting Division on the part of officers and others as to the condition of 
available balances on appropriations, allotments, etc.; hut apart from these, good business 11rinci­
ples wou\d seem to demand a certain degree of privl\cy am.l quietude for persons engaged rn thie 
laborious, exacting, and absorbing duties of auditing, adjusting, and settling accounts, involving 



 

140 UNITED STATES COAST AND GEODETIC SURVEY. 

an almost continual series of perplexing questions, rulings, and decisions, and an ·interminable 
reference to laws and regulations bearing thereon. Even in the most ordinary line of commercial 
pursuits, the merchant, realizing the necessity for the essential feature& of accuracy, rapidity, and 
neatness in the keeping of his records and the management of his accounts, allots a separate apart­
ment or office to his accounting clerk or book-keeper, isolated from the interruptions and confusion 
iuciueu: to his general business transactions. 

I trust it may not be considered out of place for me to expres8 my belief that the prompt, aml, 
I may say, better accomplishment of the work of the Accounting Division almost imperatively 
requires the appointment of a Disbursing Officer. A more complete organization of the Division is 
required. In my opinion, the record of receipts and disbursements of public money, no matter from 
what source, and the proper and systematic keeping of the accounts of public property on hand 
and purchased (the vouchers for which pass through the Division), relating to the Coast and 
Geodetic Survey, should be a part of the work of the Accounting Division. To do this 11ro1ierly 
some responsible bonded officer should be in charge with an adequate force to assist him. Nodoubt 
1mch an arrangement would be more expensive than the present one, but in the end the results 
wouhl show the wisdom of such action. The present system, moreover, is productive of much delay 
iu the prompt settlement of accounts, and has resulted more than once in great embarrassment to 
officers of the field service, and thereby to some extent in crippling and retarding the progress of 
the tield work. With a disbursing officer, remittances could be made frequently on the same day 
that the accounts or vouchers are received. As it is now, however, a delay of three or more days 
is almost inevitable in each case, and even this minimum is obtained only by extra exertion and 
almost constant labor long after office hours. Much more could be said upon this subject in sup­
port of the necessity which exists for a Disbursing Officer for the Survey, and at some future time r 
hope to make a separate report more clearly defining the difficulties under which we nowlabor 
without one. 

Mr. Eugene B. Wills, Accountant, Mrs. S. M. Taliaferro, Book-keeper and Entry Clerk, and 
Miss Paula E. Smith, General Clerk, have all rendered conscientious and faithful service, and it 
gives me great pleasure to so record it. Mr. Wills bas been most untiring in his efforts to assist 
in the adjustment of accounts, and has, of his own volition and from a sincere interest in his work, 
given much extra time beyond office hours in seconding my efforts to secure a prompt transaction 
of the business of the Division. Much of his time, moreover, ia necessarily passed at the Depart­
ment in drawing checks, etc., and during these intervals his work in the Division naturally falls 
behind, and his usefulness as an accounting clerk is constantly impaired by the frequent inter­
ruption8 occasioned by his enforced absence. It is impossible for any person to thoroughly analyze 
aud adjust intricate accounts under such circumstances with any degree of satisfaction. Mrs. 
Taliaferro aml Miss Smith have accomplishf'd an amount of work in their respective positions 
wl1ich is wol'thy of all praise, and it would seem only just that some provision should be made by 
which an increased emolument could be given them as a recognition of the services they have 
rendered. 

Mr. George A. Bartlett, Disbursing Clerk of the Treasury Department, has ever done every­
thing within 'his power to facilitate the work of this Division, the business of which is all conducted 
in bis name, and for which he is mainly responsible. His uuiform courtesy in all matters of 
business pertaining to the Coast Survey coming within his province has made the burdens of the 
work of the Division appear much easier. It is not saying too much when I express the opinion 
that the dislmrsements made by Mr. Bartlett for this service, small in a.mount as they are com­
pared with his disbursements for the Department, which aggregate millions of dollars per annum, 

•occasion him more annoyance and embarrassment, and are a greater source of anxiety and trouble 
to him tha-q all his other disbursements combined. 1t would seem, in justice to Mr. Bartlett, and 
in view of the fact that the Coast Survey bas no Disbursing Officer of its own, that some compen­
sation should be made to him for the onerous responsibility thrust upon hiro, in addition to his 
own legitimate duties, of making disbursements for the Coast and Geodetic Survey. 

In conclusion, I would respectfully recommend that some action be taken t.o secure for the 
Division the services of some person who could act, when nece@sary, as a stenographer. Such 
service would not probably be required as a permanent feature in the organization of the Division, 
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e.e a. few hours daily would, no doubt, suffice; but, unquestionably, some relief should be afforded 
in the preparation of the corresponcleuce of 1Lis Di>ision, which, while it is of a tecJ.rnical character, 
is also greater than that of any other office in 11e building. With the assistance of a stenographer 
much of the time now ginn to the rough drafting of letters in settlement of accounts could bo 
utilized in other ways much more to the advantage of the service, and would rPliHe the DiYision 
of much of the extra labor out of office hours which iR now imposed up011 it, and, I think, unjustl;yso. 

Yours, respectfully, 

B. A. COLONNA, Esq., 

JOHN vV. PARSONS, 
Computer r:. S. Coast a,na Geodetic Surrey, 

Jn charge of Accounting Division. 

.Assistant U. S. Coast an(l Geodetic Survey, 
ln charge of Office and Topography. 
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APPENDIX No. 5.-1887. 

REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE YEAR ENDING JCNE 30, 1887. 

U. S. COAST AND GEODETIC SURVEY OFFICE, 

Washington, October 8, 1887. 
Sm: I have the honor to submit the following report of bydrograpbic work and care of ve&o 

sels of the Survey, with which I am charged, for the fiscal year ending Jun6 30, 1887. 

RYDROGRAPHY-ATLANTIC COAST. 

When the appropriations would admit of it, the hydrographic parties were already in the field 
at the beginning of the fiscal year. 

The Long Island Sound parties, for instance, began work in May and June, supported by 
money that had been saved from the preceding summer's work, thus giving them a long season, 
the results of which are much more gratifying than if the work had had to be delayed until July 1. 

The bydrography on the coast of Maine was carried on by a party in the Bache under charge 
of Lieut. J.M. Hawley, U.S. N. As the outside work from Libby Island to Quoddy Head had 
never been surwyed7 it was deemed important that it should he pushed as rapidly as possible, and 
completed before the end of the season. This was accomplished, and the chart indicating this 
work is about read~, for issue. 

In May, 1887, Lieut. F. H. Crosby, U.S. N., in the Gedney, was ordered to proceed to the coa1>t 
of Maine and take up some bydrographic examinations required in the Penobscot RiYer, aurl 
upon the completion of these, to begin a hydrographic survey of the St. Croix River from East.· 
port northward. His party reached Eastport and began this survey at the end of the fiscal year. 

Lieut. J. E. Pillsbury, U. S. N., in the Blake, made a physical sur'\'e,\· of the coast of :Massa­
chusetts near Chatham, with a view of ascertainiug the changes tliat wen' made in the coast-line 
by littoral currents, this information being needed by Prof. Henry Mitchell, Assistant Coast lmd 
Geodetic Survey, in carrying on his investigations. 

The work in Long Island Sound was carried on by the Gedney, Lieut. F. B. Crosby, U.S. N.; 
the Palinurus, Lieut. D. D. V. Stuart, U. S. N.; and the Arago, Lieut F. S. Carter, U. S. N., and 
Ensign W. J. Sears, U. S. N. These parties were well provided with skilled officers and experi­
enced men, well fitted with steam-launches and boats, and the rt'sults of tbe "season's work were 
all that could be expected, the resurvey of this important water thoroughfare being completed in 
such a manner as to render another survey unnecessary, with the exception, possibly, of entrances 
to rivers and special developments that may be required for engineering purposes, for a huudred 
years at least. 

The survey of the harbor of New York was carried on to completion, during the summer sea­
son of 1886, by parties under command of Li('ut. C. P. Perkins, U.S. N., in the Eagre, and Lient. 
G. C. Hanus, U. S. N., in the Endeavor and Daisy. 

As it was deemed advisable to make the survey of this, the most important harbor in the 
United States, as perfect as possible, a degree of refinement was used not called for in most hydro· 
graphic work. 

143 



 

1 ·14 UNITED STATES COAST AND GEODBTIC SURVEY. 

As an indication of the exteut arnl clcseness of t!Jis v.-ork I find that oyer two thousand one 
lrnndrcd miles of soundiug line:s were nrn, with ovel' 143,200 casts of tbe lead-all of this in one 
scasou. 

The tidal stations occUJ)ied in the Lower Eay and North and East mvers were num1rous. 
Witll l1 view of determining if m1;y ('bauges occurred (m or near Sandy Hook bar, due to tidal 

currents at different phases of the moon, or to gales of w~nd, a small area was selected in the East 
Channel and a survey was made at iuterrnls of about seven days. These latter data have not yet 
been put in tbe hands of the drnughtsmen 1 owing to press of other work. When an opportunity 
occurs, however, the results obtained will be put in such shape as to make them available for 
study. 

In August, 1886, Lieut. J. E. PillslJur.r, tr. S. N., in the Blake, was engaged in developing the 
one-huudrnd fatliom curve off the coast of Delaware', l\Jaryland, and Virginia-a much-needetl 
additiou to our coasting charts of this locality. The smne party also made an examination of St. 
Simon's Bar and a surn-;y of a sect ion of the coast off New fol pt, North Carolina, during the year. 

The schooner Scoresby, Lieut. Francis Winslow, U.S. N., commanding, was engaged during 
the wliole year iu making au examination of the oyster-beds of the sounds of North Caro1ina. 

Tbe steamer Bachei under command of Lieut .• J. :F. Moser, U. S. N., who was detached from 
duty in this Office and assigned hy you as the relief of Vent<'nar.t Hawley in November, 1886, was 
unusually succesisful in her work iu tlte vicinity of Cedar Krys and Cape Romano, working under 
many difficulties. 

The work on the coast of J,onisiana was carried on in the Endearor, under command of Lieut. 
D. D. V. Stuart, U. S. N. Tbe work indu,led the smvey of the dredged channel in Atcbafalaya 
Bay, a survey in Vermilliou Bay, antl outside work. 

GULF STREAM. 

The investigation of the Gulf Stream was couthrned by Lieut. J. E. I'illsbury, U. S. N., in 
command of the Blake. Three s:ctious were occu1•ied during· the season-one from west end of 
Cuba to Yucatan, one from Uebecca Sltoal (Florida Keys) to Cul~a, and one extending to soutll­
war<l and eastward from Cape Hatteras Shoal. The greatest depth in which an anchorage was 
made was iu the latter section-in one tb,ousaud eight hundred and fift,v-two fathoms of water, with 
over four knoti; surface current. 'I:hii,; is iu itself an indication of the perfection to which Lieuten­
ant Pillsbur;r 11a8 brought the ground -tackle of the Blake for anchorage in great depths. 

The results obtained in the cross-sectious in and near Florida Straits tend to confirm the theo­
ries deduced duriug the seasons of l885-'l:i6 in relation to the daily aud monthly variation of the 
Gulf Stream, due to the advent of the tidal wave on this coast. 

Lieutenant Pillsbury's detailed and comprehensive report of the last season's work is now in 
your possession. 

HYDROGRAPHY-PAOTFIC COAR'l'. 

Lieut. U. F. Forse, U. S. N., witl1 a party in the Earnest, was engaged in work in Admiralty 
Inlet, Port Townisend Harbor, Po:s:sesi;ion Sound, aud Port Snsau, all in the waters of Washington 
Territory. 

'The 1lJcA.rtl111r, Lieut. J. C. Burnett, U. s. N., commanding, in May and June, 1887, was 
engage11 in LJdrog1'aphic work off the coasts of Oregon and \Va1ihington Territory. 

In Uctouer, 188G, ~lr. U. Rockwell, Assistant Coast aud Geodetic Survey, made a survey of a 
portion of Columbia River from Oolnmbia City to Bachelor faland, Washington Territory, and in 
the same month Mr. L. A. Seng-teller, Assistant Coast and Geodetic Survey, was engaged in 
b~·drographic work in Umpquah River, Oregon. 

Au <l}'J•ropriation having liel·n made for tbe re-smvey of San }'rancisco Bay and its tributaries, 
Lieut. David Peacock, U. S. N., then in command of tbe Hassler, was assigned to the work, which 
was carried on from September, 1886, to the 21st of March, 1887. 

On the returu of the Alaska parties the servfoes of the officers, crews, and boats we.re utilized 
in this work, and Lieutenant-Commander Snow was given general charge of it. 
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The work, so far as completed, including Suisun and San Pablo Bays, was very close, it being 
desirable to ascertain the extent of the filling of these basins due to hydraulic mining near the 
shores of the rivers leading into them. 

Orr the detachment of Lieutenant-Commander Snow, Lieutenant-Commander Thomas was 
given charge of the work, and later it was assigned to Lieut. David Peacock, who continued it to 
the close of the season. 

In August, 18SG, Prof. George Davidson, Assistant Coast and Geodetic Survey, made a 
bydrographic survey of Lompoc Landing, Santa Barbara County, Cal. 

SUR.VEY OF ALASKA. 

The result of the season's work of 1886 in Alaska was especially gratifying. The work was 
carried on by the Patterson, Lieut. Commander A. S. Snow, U.S. N., commanding, and the.McArthur, 
Lieut. J.M. Helm, U.S. N., commanding. Au area of sixteen hundred miles was covered, and 
over seventeen thousand fi rn hundred miles of soundings run by the combined parties. The work 
completed during tbe season included Clarence and Sumner and Wrangell Straits. 

Lieut. Commander Uhm:les M. Thomas, U.S. N., having relieved Lieutenant-Commander Snow 
in command of the Patterson, started for tlie working-ground to the north ward of Wrangell Straits 
in l\ia;y, 188i. While his repol't of this sea,,;ou':,; work i,,; not yet in, his letters indicate unusually 
ball weather in Alaska, and much of the work has been carried on in the rain, the instruments, 
when necessary, having been set up under awnings. 

COAST PILOT DIVISION. 

The work in the Coast Pilot Division, in charge of Lieut. G. H. Peters, U.S. N., assisted by 
Ensigns E. H. Tillman and W. J. Maxwell, U.S. N., and Mr. John Ross, has been pushed as rapidly 
as possible. 

It being desirable to have a condensed Coast Pilot to meet the needs of the mariner, sample 
pages of a scheme prepared by Lieutenant Peters, to illustrate the method of treatment suggested 
by him to cover in one volume the whole Atlantic coast, were submitted t-0 a number of experts 
for suggestions and criticism. The result being satisfactory, the scheme received your approval, 
and is now being followed in the work in the course of preparation. 

The field-work, or collection and verification of data, has received the attention necessary. 
Lieutenant Peters and members of his party were engaged in such work in Long Island Sound 
and on the eastern coast from April to June, the steamer Daisy being used for the purpose. 

The necessity of a new Pacific Coast Pilot has been apparent for some years. The manuscript 
of Prof. George Davidson, Assistant Coast and Geodetic Survey, is now nearly all in, and it is hoped 
that this important work may be in shape to place before the public before many months. 

There are many new data affecting the comparatively unknown coast of Alaska now in the 
Office, and I intend at an early day to submit you a scheme for the new Coast Pilot for these waters. 

The report of Lieutenant Peters is forwarded herewith. 

HYDROGR.A.PHIC DIVISION. 

The Hydrographic Division of the Hydrographic Inspector's Office was in charge of Lieut. 
J. F. Moser, U. 8. N., from tbe beginning of the fiscal year to No\·cmber 10, 1886, when he was 
detached and ordered to command the Bache, thus retaining in another field of the Survey his 
valuable services. • 

Lieut. J. M. Hawley, U. S. N., then took charge of this Divh1ion, and he in turn was relieved 
OU April 27, 1887, by Lieut . .M. L. Wood, U.S. N. 

The duties of thi8 Division are numerous and exacting, consisting of laying out hydrographic 
work, examining and verifying the sheets as they come in from the field, and seeing that proper 
notification of all changes in aids to navigation and all hydrograpbic information that may be 
of interest to the navigator are given promptly. 

While the Hydrographic Inspector is charged with the immediate supervision of the prepara­
tion of such corrections and the giving of notification that they exist, the duty of mak-ing tlie cor­

H. Ex. 17-10 



 

146 UNITED STATES COAST AND GEODETIC SURVEY. 

rectiona, in order that the charts issued from the Office may show sach changes, is assigned to others. 
It is a question whether this divided responsibility is productive of the best results. 

The report of Lieut M. L. Wood, in charge of the Division, is forwarded herewith. 

REPAIRS AND MAINTENANCE OF COMPLEMENT OF VESSELS. 

In Oct-Ober, 1886, a report was submitted by Lieut. Commander A. S. Snow, U.S. N., command­
ing the steamer Patterson, showing that the small steamer Lively that had been used for some 
years in the survey of Alaska, was in a condition that did not warrant her being repaired. She 
was an old vessel when her employment on this work began. With your approval, arrange­
ments were entered into with the Bureaus of Construction and Engineering, Navy Department, for 
the building at Mare Island of a steamer fifty.five feet in length, with accommodation for three 
officers and a crew of five men. This steamer was completed in May and has been in every way 
satisfactory. On the passage up the coast she encountered a very heavy gale of wind, and sepa­
rated from ber convoy, but proved herself a most excellent sea-boat. The commanding officer of the 
Patterson reports that she is of great service to bis party, adding materially to the amount of work 
done. 

The old Lively being of no further use to the Survey, I had the honor to recommend that she 
be sold, and bids were accordingly advertised for. 

During the year three steam-Iauncheo; have been completed for the Survey at diff~ent navy­
yards, one of them having been commenced in the fiscal year ending June 30, 1887. These launches 
are large, with fair speed, excellent sea-boats, and are in every way well adapted to hydrograpbic 
work. 

During the fall and winter the Gedney was thoroughly overhauled at Baltimore, Md., a new 
boiler was put in, nearly all the fastenings below the water-line replaced, they having been seri­
ously injured by galvanic action, and a number of the frame and floor timbers renewed. She is 
now in condition for any work that may be assigned her. 

Owing to the large amounts expended for the repairs of the Gedney and for the new steamer 
for the .Alaska survey, great economy was necessary in keeping the other vessels of the fleet in 
good running condition without exceeding the appropriation; that this was done without serious 
inconvenience to the Survey was due principally to the fact that the reduced crews of the vessels 
laid up in New York were kept busy during the winter in making repairs to hulls, spars, sails, etc., 
rendering it necessary to expend money for material only. 

While possibly out.side of the province of this report, still my interest in the Survey and my 
knowledge of the necessity of bringing out at the earliest possible moment the results of the field­
work induce me to urge that an appropriation be asked for to increase the number of draughtsmen 
and engravers at present employed by the Office. An inspection of the list of bydrograpbicsheets 
now on hand, the results of which have not yet been properly indicated ·on the coast and general 
coast charts, will at once -show how necessary it is that the increase should be ma.de. 

The duties of clerk to Hydrographic Inspect.or were performed in a satisfootory manner by Mr. 
George J. Vestner. 

As forming part of this report, I append at its close tabulated statements giving the names of 
naval officers attached to the Survey during the fh1cal year and on June 30, 1887; the number of 
offioors serving on board Coast and Geodetic Survey vessels at two periods of the year; the number · 
of men on those vessels, and the names of vessels belonging t:o the Service, their tonnage, etc. Also 
a table showing the localities· in which hydrographic work was done during the year, with the 
names of officers in charge of the parties, and details relating to their work. 

Very respectfully, 

Mr. F. M. THORN, 

W. H. BROWNSON, 
Lieutenant-Oommt111tder U.S. Naey, 

Hydrograpkio InBpector, Coast and Geodetic Suroey •• 

Superintffldent Ooast and Geodetic SuNJey. 
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REPORT OF THE COAST PILOT DIVISION FOR THE FISCAL YEAR ENDING JUNE 30, 1887. 

U. S. COAST A.ND GEODETI<J SURVEY OFFICE, 

W asltington, October 21, 1887. 
Sm: I have the honor to submit the following report, covering the work of the Coast Pilot 

Division during the fiscal year ending June 30, 1887. Under the general direction of the Hydro­
-graphic Inspector, the duties of this Division involve the execution of work both at the Office and 
in the field. 

A new (third) edition of the Atlantic Local Coast Pilot, Subdivision 13, has been put through 
the press and published. New editions of Subdivisions 6, 7, and 9 and the first edition of Subdi­
vision 21 have been prepared and sent to the printer. Much other work has been done in connec­
tion with other volumes to be issued hereafter. The great care and accuracy necessary in this 
class of work render it laborious and exacting iu its require_ments. 

Sample Coast Pilot pages having been prepared by me in illustration of the method of treat­
ment which I had proposed for such work, these page8 were printed. For the purpose of elicit· 
ing expressions of opinion and suggestions, a number of the printed copies were distributed 
among experts, whose careful attention and criticism were invited, with a \iew to the improve­
ment of the plan and the excision of unnecessary matter. Much interest was taken in the sub­
ject, as shown by the responses received. While the suggestions made exhibit the variety of 
opinion which was to have been expected on minor points, the result, as regards the general feat­
ures of the plan suggested, is gratifying. The method has received the Superintendent's approval 
for adoption in a volume to cover the Atlantic coast. 

Most excellent results have followed the use of the general form of interrogatories devised with 
a view to obtaining directly from the best local sources special information concerning our ports 
and harbors. Many matters of practical interest to mariners are covered by these questions; 
much of the information thus made available is not ordinarily accessible. The interrogatories, as 
prepared in the Coast Pilot Division, have been submitted by the Superintendent to responsible 
local authorities of a great number of places on the Atlantic coast, from Maine to Florida, with 
the request that the questions be referred to the persons best qualified to give the inforruation 
desired. It has been a matter of surprise to find how large a proportion of the papers thus sent 
out have called forth careful replies, frequently developing matters of special interest which might 
perhaps have been otberwhse overlooked. Verification in the field shows the general reliability of 
the information thus received, which is then incorporated in new editions and in new works. Put­
ting the matter in shape for publiootion of course involvek careful scrutiny and much lalJor. 

'rhe field-work of collection, revision, and verification of data bas been carried on from time 
to time, as necessary, under special instructions, and reports covering such work llave already 
been made. Ensign Maxwell was engaged in work of this nature on portions of the New England 
coast in December, 1886. In April, 1887, the steamer Daisy, being temporarily available, was 
assigned to the Coast Pilot piu-ty, and under my command was employed in the C.)ast Pilot work 
until June 28, 1887, in Long Island Souij,d and on the Eastern coast. A special report of this work 
has been submitted. The Daisy being required for other work, and the Endeavor having returned 
from Southern-waters and being available, the Coast Pilot party was transforred to her, and at 
the end of the fiscal year she was being refitted at New York to continue the work on the Eastern 
eoast. 

Mr. John B. Goode, jr., did clerical work in the Coast Pilot Division until he resigned in 
August, 1886. His duties were performed in a most commendable way. Ensign W .• J. Maxwell, 
U.S. N., asi;igned to duty in this Division in September, 1886, and Ensign E. H. TiUman, U.S. N., 
assigned in December, 1886, were still engaged on this duty at the end of the fiscal year. Mr. 
Tillman was on board the Daisy with mefromApril 19, 1887, until relieved in June by Mr.Maxwell, 
who was transferred to the Endeavor later in the mouth. 

Mr. John Ross, who bad already rendered valuable service in hydrographic parties of the 
Survey, waa eUlploye4 ~s a compiler in tbe Coast Pilot Division in September, 1886, and was 
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transferred to tbe Daisy as Recorder, in April, 1887, and from that vessel to ihe Endeavor on 
June28. 

Very respectfully, 
GEORGE H. PETERS, 

Lieutenant U. 8. N., Assistant Coast and Geodetic Survey, 
Chief of Coast Pilot Dit,ision. 

Lieut. Commander w. H. BROWNSON, u. s. N., 
Hydrographic Inspector, Coast and Geodetic Survey. 

REPORT OF THE HYDROGBAPHIC DIVISION FOR THE YEAR ENDING JUNE 30, 1887. 

U. S. COAST .AND GEODETIO SURVEY 0FFICE1 

lVashington, October 5, 1887. 
SIR: I have the honor to submit the following report of the work performed by the Hydro­

graphic Division during the year ending June 30, 1887. 
Lieut. J. F. Moser, U. S. N., was in charge of this Division from July 1, 1886, until November, 

1886, when he was relieved by Lieut. J.M. Hawley, U.S. N., who remained until April 27, 1887, 
when he was relieved by myself. 

Tl.le draughtsmen assigned to this Division performing regular office work during the year are 
Eugene Willenbucher, W. C. Willenl>ucher, and F. O. Donn. 

Owing to the different classes of work, a comprehensive statement giving credit to each indi­
Yidual for all the work performed by him is almost impossible. 

:M:uch of the most severe labor, such as correcting proofs of plates for engraved charts, and 
drawings for lithographed charts, verifying reductions for charts, comparing charts of the same 
locality, preparing data for correcting charts already published, and making tracings and projec­
tions for examinations of reported dangers, can not be shown in such a manner as to give a proper 
idea of the amount of labor and research involved. 

Statistics show that the amount of data passing through this Division is steadily increasing. 

Hydro9raphic statistics for the fiscal years 1883-1887, inclusive. 

Numberof-

Fi..,al :r•ar ending ,Juno ao-1 Shi;ets. I Vols. I An.e:les. Soundings.' Miles. / sq. miles. 

-~~--==::=--==:~. -66561 22947811-~~~ - 300, 735 -1120 •• ~66- ~. ::41 
1884.,.......................... 95,990 481,008 .... ~.,. 

18lls.......... ••• • .. ....... ... . . 29 . 20s I 60, 340 a1s. s10 s. 1a2 4, 240 
1886..... •• • . .. • . . . . . . . . . .. .. . . . 63 j 3771' 1171 588 IIB7, 9£8 14, 932 8, 701 

__ 188~=~~~~-=~-:_:_::..:_:_~--~--~~ 134,30~.-~1,6~ 17,557 11,285 

This season's work will be received at the Office beforq,the data from last year have been put 
in a shape for reference. 

In view of the schemes laid out for the coming season, I respectfully suggest the assignment of 
another draughtsman to this Division, so tbat the publication of cbarts will not run the risk of au 
additional delay by the inability of the hydrographic draughtsmen to keep the plotting and veriJ1 .. 
cation of the origmal h:yd10g-raphic records ahead of the demand for the new data. 

Since it can not be decided exactly what data will l>e needed, or their va1ue for Mrrectiug charts 
determined, until the results are in a shape for comparison, it is necessary, for economy in laying 
out work, that the results of byclrograpbic surveys be plotted and inked as soon as possible after 
their receipt from the field parties. 

To show the extent and variety of work required from this Division and give an idea of .. the 
labor involved, tl1e following is gi,'en as a partial list: 

To check all schemes for projected charts and project the plans for new charts in such a manner 
as will best assist mariners; to revise the bydrography of the reduced <lrawings for all charts, and 
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verify by comparison with the original hydrographic sheets and other data; to see that all hydro. 
graphic featnres on the drawings are derived from proper authoritJ·, and that all points necessary 
to mariners are Rhown in such a manner as to be used without danger of misconstruction; to verify 
the proofs of all charts, and indicate important corrections receiwd since the verification of the 
drawing; to obtain the correct position of buoys from the Light-House Board, and indicate changes 
in aids to navigation for which there has been proper authority received; to compare the charts 
covering any locality and see that they agree so far as scale and construction will allow; to keep 
copies of charts of localities where changes are liable to occur, in the hands of persons able to 
determine alterations iu physical features: to select the hydrogrnphic corrections of importance, and 
determine what investigation is necessary to ·secure proper data for intelligent action, and notify 
Chart Room of' the correction to be applied; to find out the localities needing surveys, resurveys, or 
examinations, and furnish the Hydrographic Inspector with a list on which to base estimates for 
appropriations for the next fiscal year ; to hunt up and obtain tlata from other sources outside the 
Survey, so as to embody the most recent and trustworthy information on the charts when published; 
to correspond with any person able to give authoritative bydrographic information, and use all 
knowledge to the best advantage, either for correcting charts or for indicating the need for future 
investigation; to make projections, tracings, or working sheets for examinations sufficient to allaw 
a survey to be made with the minuteness required for the individual case; to select the data from 
the archives of the Office, for each party to complete its work, lay out the schemes for projections, 
and keep the chiefs of' p:trties in the field supplied with necessary da.ta received from any source; 
to compare the original sheets sent in by chiefs of' hydrographic parties with their records, and with 
the instructions under which the work was performed, and see that all points laid out have been 
attended to and notes made for future reference and required examinations; to see that the sound­
ing lines are so indicated and that the soundings are spaced in such a manner that no doubtful 
intervals exist, and that the hydrography agrees in its df-tails, and joins properly to connecting com­
pleted work; to keep the file of' standard charts up to date, and thus to have a copy of' the last print 
of each chart corrected to date for all information that has been received at this Office; to keep a 
rec>.-0rd of corrections applied to each chart in such a manner that the authority for any change can 
be found on file, and to supply the data for informing users of charts of important changes in :t 

Notice to Mariners, issued the last day of each month, giving the corrections that have be.en put 
on the charts since the last monthly notice. 

The following is a tabular statement of the work performed by the draughtsmen: 

HYDROGR.A.PHIC DIVISION. 

Original hydrographic sheets plotted, verified, qnd inked during the fiscal year ending June 30, 188i. 

Title of •beet. i Scale. Draugh tsma.n. 
i 

Uemarks. 

C-o-as-to-f~ine:. ATLANTIC COAST. ----/ ----! -- ----~-

Quoddy Head to Libby Island ...•...•..••••• --·· ·····-····· .• . J-40000 Euuene Willenbucher .....•.. Plotted and drawn. 

Quoddy Head to James Head ••••••..•. ·'-········-··········-· 
James Head to Racine&, •.•••.•.••.....•. ············-········· 
Little Machias Be.y and to the eastward ....•••..•..•. - ....•.. · 1 

::~~ ::~.E;:::~~ -~~~-C~.·.·-~~~- ~~~~~: -~~~~~. :: :::: :: : 
Moohias Bay, upper part, and Machias River, Maine·····-········! 
Little Kennebec River, Maine ...............•. ··-· .•.•.. ·-···--···1 
Englishman's Bay, east, Maine·······-····-···-···-···········-··· 
Englishman'• Bay, west, Maine ...••••••.•. - ••...•••.••••• - .••.•••. 

1

1 

Oft'Cb1'tham, Mass ························-···-·················-· 1 
Off Monomoy Point, Massachusetts .•. -··.· - · · · · · · · · · · · · · · - · • · ·····I 
Smithtown Ba.y, Long Island Sound .•..••. ·-··············-···--··· 
Approaches to Huntington Bay, Long Island Sound.-··-·········. 
Huntington Bay, Long Island Sound •....•.......•. ···············­
Oyeter Bay nd &pproachee, Loni{ Island Sound···-··············· 

1-10000 ' ..•.. do ..•••••..•......•.•.•.. 
1-10000 : ....•. clo ••••••••.••••••••.•.... ; 

:=~~~~~ :::: ~: :::::::::::::::::::::::1 
J-10000 .•.... do .•••.•••.•.•...••.•••.. , 

1-10000 .•.... <lo •.••••••••••••••••••••• 

1-10000 do ..................••••• 
1 

1-10000 
1 
...... do ·······-··········-····j 

1-10000 .•••. do ....•••....•••.•..•.•.. 
1-10000 ...... do .............•••..•••.. 
1-10000 .••••• do ..••••••.•.•••.•.••.••. 

1-10000 .••••. clo •.••••••••.•••••••••••• 

1-10000 •.... do _ .•.••••.•. ····-· .•.... 
1-10000 .••••. do •.••••••••.•.•••••••••• 

1-10000 •••• -.do····-·· ..•. ·········-·· 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
llo. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
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HYDROGRAPHIC DIVISION. 

Original hydrograpkic sheets plotted, verified, and inked, etc.-Continued. 

--------------~--------------

Title of sheet. 

ATLANTIC COAST-continued. 

Long Island Sound, 
Rye Neck to David'slsland .••••..••..••.•...••.•...•.•.•••••.. 
Hempstead Harbor ....................................................... . 
Cockenoes Sound to Sheffield Island .......................... . 
Cockenoes Sound to Penfield Reef ............................ . 
Sheffield Ieland to Stamford Light-house .•.•.•..•••.•...•...... 

Stamford Light-house to Rye N eek • •• • • • • . • . . . • . • • • • . . ••.••.. 
Port Jefferson and vicinity- .....•.....••••..•••••••••.•••.••••. 
Faulkner'• Island to Stratford Shoal ....••.•.••.•••••••••.•..•. 
Stratford Shoal to Eaton's Neck ..•.•••.••...•...••••.•..•••••• 
Eaton's Neck to Execution Rocks ...................................... . 
Welch's Point to Stratford Point .•••••••••.•••.••.••..•.•.•... _ 
Stratford Point to Bric!geport ................................. . 

E8o11t Rivero 
From College Point to Lawrence Point •••••..... ······- ...... . 
From Lawrence Point to Astoria .•.••••.•..•••••••.....•....• I 

Harlem River: , . . I 
From Wards Island k>H1gb Bridge_ -----············--··-·-··i 
From High Bridgo, Spuyten Duyvil Creek, and part of Hud- : 

R. I son 1ver. · i 
Hudson River, from One hundred and forty.first street to Tubby 1 

Hook. i 
I 

Passak. and Hackf!ns&ck Rivers, New Jersey ............................ 
1

1 

Arthur Kill, Ward's Point, to Woodbridge Creek_ ... ············-·1 
Off coast of New Jersey, Het'eford Inlet (northward) ..••.••••••..• 

Off coast of Delaware, south of Henlopen········- .. ··············1 
Delaware Bay, :Maurice River Cove._ .•.•••..•.•.••••••.••••••••••. 

OJfsbore sonndlDgs: I 
Cape Henlopen to Capo Henry ..•.•...••.•..•.•••••••••.•.•.•.. 

Cape Henry to Cape Hatterae .•.•.•.•••••••..•••••••• ··········\ 
Shoal off False Cape, Virginia_ ....•.•.•.••.....••••••••••••••.••••. 

New Inlet, North Carolina ...•••..... ···-·· •.•••..•••••••.••. ·····-1 
Olf mouth of North and South Santee l<i>ers ..................... . 
Bull's Ba.y, South Carolina ...................................... ···1 
Dewees's, Caper's, and Pricc 1s Inlets, South Corolina ................ / 
West coast of Florida: 

Anclote River to Rainbow Point ..•.•.•.••••.•••.••••••.••.•••. 
Rainbow Point to Chassahowitzk~ Bay ...................... .. 

Horn Island Pass, Mississippi - .... _ •...•.•••..••••••••••••••.••••. 

PACIFIC COAST. 

Otfshore soundings, vioinity of Tillamook Bay .•••.•••••.••••••.••. 1 
Tillamook Bay Entrance, Oregon ................................... 

1

, 

Columbia River: 
Vicinity of Tongue Point .•••••.•...••••••••.••••••••••.••..••. 

Walker Island Ear.--····· ... ·-·-·· ........................... . 

Columbia City to Bachelor'• Island ............................. ! 
Bachelor's Island to Hewlett's Point ..••••••••••••••••••...••.. 

Columbia River and Willamette River ..•.•••.•••.•..•••••.••...•. 
Willamette River to Portland, Oregon ............................ . 
Hood"e Canal, upper part, Puget Sound .•.•.•.••.•••.••••••••..•••. 
Port Orchard, Puget Sonnd, Waohington Territory ••••••.•..••••.. 
Clarence Strait., Southeastern Alaska ............................. . 
Sumner Strait, Southeastern Alaska .. -........................... . 

Scale. Draughtsman. Remarks. • 

~=~:: .~ .. ~~d~ ~~~·-~-~l·e-~~~~~~r:::I Plott;;~~nd drawn. 

1-10000 F. C. Donn ..••.•. ··-······... Do. 

~=:= :::::::: :::::::::::::::::::::::1 ~:: 
1-10000 .••••. do·--····-·········-·····/ Do. 

~~:~. -~~--~~~i-l~":'~~~~-e~.::::::::::1 ~:: 
1-20000 .••••• do....................... Do. 

1-10000 ··----do···-··-·---·-···-···-·· Do. 
1-10000 .••.•• do . . • •• ••••••..• .• • . . • . . Do. 

1-WOQ ··-···do-··········-·-···--···· 
1-2500 ..•••• do ..•.................... 

1-5000 ·-····do···················-·-· 
l-500U ..•••• do ..•.•••.••......••..... 

1-5000

1 

_____ do ..••••••.•••••••.••.•.• 

1 1-10000 .••••. do.······················! 
1-5000 : Eugene Willenbncher .••..•.. ! 

~~~:I·:::::~::::::::::_::::::::::::: 
1-10000 F. C. Donn ..•••••..•..••..•.. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

1-200000 Eugene Willenbucher .••.••.. Verllled and finished. 
1-200000 ..•••• do ............... __ ...... I Do. 

1-SOOOO ...... do ....................... Plotted and drawn. 

1-10000 W. C. Willenbucher ..•. -····· 
1-10000 .••.•• do··-········ ........... . 
1-20000 Eugene Willenbucber ..•.••.. 

1 

1-10000 ,··----do-······-··········--··· 

! 
1-40000 1 · ..... do ••••••••••••••..•••.••. 

1--iQOOO ...... do.·-·········· ......... . 
1-20000 I W. C. W Ulen bncher •.•. -•.... 

1-40000 , F. C. Donn .................. . 

1-10000 I •••••• do·••••••••••• .......... . 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Protracted, plotted, and 
drawn. 

V erifled, Inked, and finished. 
Do. 

1-10000 ...••. do....................... Do. 
1-10000 .••••. do ..••••••••..••••.•••••• Protracted, plotted, and 

drawn. 
1-10000 .••••• do . ••••••••• ••. ••••••••.. Plotted and drawn. 
1-10000 •••••• do ...................... . Do. 
1-10000 •••••• do....................... Do. 
1-10000 i .••••• do . .••• •• ••• •••••• ••. . • . . ;Do. 
1-20000 .••••• do • ......... .•••• •• ...... Verified. inked, and finished. 
1-20000 •••••• do ..•.•••••••••.•••••.•.. Do. 

1--80000 Eugene Willonbucher .•••.... Veriflcation. .. 
1-80000 ..•.•. do _ .• • . . •. .• .• . • ••• •••••. Do. 

Additional hydrograpby for twenty-three •heeta .•.•••••••••..•.•.. VarioU11 ... W. C. Willenbucher •••.•••••. Protracted, plotted, and 
drawn. 

Additional hydrograpby for eight sheets ........................... . . do . . • . . F. C. Donn .•••••••.•.•••.•••. Do • 



 

UNITED STATES COAST AND GEODETIC SURVEY. 

Synopsis from tlie records of the hydrographic sheets p"lotted, etc., during the fiscal 
year ending June 30, 1887. 

--------·----
! Numberof-

Naine of dra.ngbtsman. I ~-I Vol---!-------··.-----··1· . I Deep-sea 
j Sheets. umes. !.Angles. Sournhngs. Miles. soundings. 

l-E-u_g_e_n_e_W_il_le-n-bu_o_h_e_r __ --.-•. -. · 1'~-1 ~-~~ I 63, 002 ----;; ~-1 9, 935~-i- -- - - 42 

w.c. Willoobueher ......... 191 116131,305 143,49712,513! !··· ........ . 
F.C.Donn ................... __ 11_j __ os_i 33,703 ~1,285 !~92! I~:..:.:.:.:~ 

Total..................... 66; 380 i128,010 510,983115,141 I 42 
~----------!__ l : I ! 

Examinations and additional work. 

151 

Locality Surveyed by- Plotted by- 1 On sheet 
1 number-

-----------------------1----. -------! -- 11-----

Ple&sant River, Maine ............................................. J.M. Hawley, U.S. :!'f ......... I F. C. Donn ................. . 

~=~~~;!k""!;;~~~~~~-~;: ::::::: ::::::: :::::: :: :::::::::: ::::: ::: : :::::::::::::::: :::::. -~---~~:.;~~~~-~~~~~- ::::: :: ' 

lf §T::?s·~~~ ·:~:"::::-•:•••••:-• -f: ----•· ···:::::::<\-E • ·---: :-::-· •_ 
Monomoy P&ssage, Masso.cbnsetts ................................. J.E. Pillsbury, U.S. N ....... ·1--····do .................. ~. 
NearBiabopand ClerksLight-honse ..................................... do ............................. do ................... .. 
Sqna.sh Meadows, Vineyard Sound ....................................... do ............................. do .................... . 
Edgartown Harbor, Massachusetts ................................. J.M. Hawley, U. S.N .... ·····i··· ... do .................... . 
Around No .Man's Land, Mas111Wbusetts •••••••••••••.••••••••.•••. J.E. Pillsbury, U.S. N ....... , ...... do ................... .. 
Off Watch Hill Point, Rhode Island ..................................... do ............................. do .................... . 
Long Island Sound, north of Faulkner's Island .................... F. H. Crosby, U.S. N . .............. do .................... . 
LonglalandSonnd, Sachem Head to Negro Head .•••••.•••.•.••••..••••. do ............................. do ................... . 
Long Island Sound, Negro Head to Southwest Ledge Light-house ....... do ............................. do .................... . 
Off Bl.rat.ford Point, Long Island Sound • •• • • • • • •• .. • • • . . • . • .. • •• • • . . •.••. do . .. • .. . • • • • . • • • . .. . .. . . . ..... do .................... . 
Five-Mile River, Long Island Sound ..................................... do ....................... F.C. Donn ................. . 
Guilford Harbor, Long Island Sound .................................... do ............................. do .................... . 
OlfStratford Light, Lonit Island Sound .................................. do ............................ do .................... . 
OJI' Rye Neck and Delancey Cove.................................. C. P. Perkins, U.S. N ............... do .................... . 
Off Eaton's Neck, Long Island Sound .................................... do ............................. do .................... . 
Oyster Bay, Long IslandSound .......................................... do ............................. do .................... . 
Off City Island, New York ........................................ G. H.Peters, U.S. N .......... W. C. Willenbucher ....... . 
Little Neck Bay and East River, New York ....................... C. P. Perkins, U.S. N ............... do .................... i 
East River, olf Lawrence Point .................................... _ ...... do ............................. do ..................... ! 
Swa.sh Channel, New York Lower Bay ............................ F. H.Crosby, U.S. N ................ do .................... . 
New York Lower Bay ............................................. G.C. Hanns, U.S.N ................ do ..• ! ................ . 
New York Upper Bay ................................................... do ............................. do ..................... , 
Hudson River, Commnnipaw ............................................ do ............................ do ..................... / 
St. Simon's liar, Florida ............................................ J.E. Pillsbury, U.S. N ........ F.C. Donn .................. ! 

Verification, revision, and correction of reduced drawings of hydrograph11 
for the jiscal year ending June 30, 1887. 

Title of chart. Scale. Dranghtaman. 

D Gulf of Mexico, additional hydrograpby ...................... .. 1-2100000 Eugene Willenhucher. 
D Cape May to Cape Henry, new work ........................ .. 1-400000 Do. 

101 Coast Chart No. 101 ............................................ . 1-80000 Do. 
102 Coast Chart No.102 ............................................ . 1-80000 Do. 
106 Kennebec Entrance to Saco River, new work .................. . 1--80000 Do. 
119 Coast Chart No.19, new drawing .............................. . 1·80000 Do. 
111 llfonomoy to Nantucket Shoals, additions ...................... . 1-80000 Do. 
115 Heroatorchart of Long Island Sound, etc .................... :. 1-80000 Do. 
115 Long Iala.nd Sound, middle sheet .............................. . !-80000 Do. 

1644 

1059 

139ll 

1121 

1366 

699 

867 

1573 

1243 

527 

1126 

596 

1577a; 

1637a 

!G37b 

163&1 

1736 

1698 

!637a 

1699 

1683 

1708 

1710 

1560 

1569 

1703 

1662 

166! 

1667 

1668 

1675 
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Verification, revision, and correction of reduced draicings of hydrography, etc.-Oontinued. 

Catnlog:ue I 
numl'J€r 1 

ot chart .. 

Jog 

120 

124 

152 

153 

178 

187 
210 

212 

337 

- - ·-----··-----~ -------------

'l'itk of chart. 

Bm.;1on Bay and npproachf:'s, a.rlditions _. __ . _______ ... ____ . _____ _ 

New York Ba.y and Harbor, new drawing .......•...•.......... 
Delaware Jlay Entrance, new drawing .......................... . 

Murrill's Inlet to Cape Uornain, Suutu Carolina·-·-·----·-·---· 

Winyall Bay 10 Long lalancl, South Carolina ... ---·-··-··--···-· 
Coast Chart No.178 ...... _____ ... __ .. ____ .•.•• _. _ .. _ •.•••.... _ .. 

Pensacola Entrance to Mobile Bay----------·-----··-··--····--
Aruusa~ Pa~s to latitude 27°121

1 atltlitioul!l ........................ . 

Latitudo 26:-; 3:V to Rio Grandp.1 additions.·---· •.•..•••....... _. 

Boston Ba~. additions ....................................... .. 

Scale, Draughtsman. 

IJo. 

Do. 
Do. 

Do. 
ll-0. 

Do. 

Do. 

llo. 
Do. 

Do. 
Do. 369 Ne\\' Yurk Bay, upper part, new <lrawing ...•...•............... 

Boot IIudsonandEastRivcl'.l ..........•..••. ··--··--·····-··--····I 
3U!J~ Ildl Gate an~l approaches ......•... __ ........................... _ ·I 

1-800011 

l-80UUO 

1-BOOUO 

1-soaoo I 
J-80000 

1-80000 

J-80000 

1-80000 

1-80000 

1-40000 

1-40000 

1-10000 

1-5000 

W. <.;, Willenbucbe,.,­
Eagene Willenbucb~r. 

42-1 C11pe Fear River :Entrance .. -· ... _ .. _ ......................... .. 

425 Cape J<'ear River, Federal Point fu Wilmington .. - ....... --- -- I 
601 San Diego to San Francisco, addition~ . _ ....•. _ .. _ .............. . 

602 San }"'rancisco to Umpquah River, additions ..................... . 
610 San Pedro and Wiln.ington Horbors ____ .. ·----- .•••... ··--- .. . 
Mlc ColumbiaRi~er, ShootNo.5 .................................. .. 

Mld ColumbiaRi~er, Sheet No. 6 --- ................. --------·· .... .. 
659 Tillamook llay (changed) .... _. ___ ... _ .. __ ..... _ .......... __ .. __ 

677 Point Arena t-0 Cape Mendocino ..... ___ . __ ..... ---- .••••.•• _ ... 
706 

707 

708 

Sumner Strait. and Clarence Strait ......... _ "_ .............. __ '" ... . 

Tongass Narrows·-·---·-···-··········- ................ ------···· __ 
Harbors in Clarence Strait ........ _______ ... ____ ---· ... ---·-·-

1-400-00 

1-40000 

l-2~0000 

. 1-~000(JO 

1-40000 

1-40000 

1-40000 

1-40000 

l-2000CO 
1-200000 

1--30000 

Various ... ! 
I 

Do. 
Do . . 
Do. 
Do. 
Do. 
Do. 
.Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Jlliscellaneous draughting done during .fiscal year ending Jiine 30, 1887. 

Description. Draught8UUlll. 

--------------- --·-····--- -··-·-. 

Reducing engineer's survey of Provldenoe Ril"er for charts 3!i2, 353, and 113 .... - •••• - . W. C. Wi!lenhucher. 
l'.educiug shoal off False Cape for chart 137a ..... - ..••.. -....................... --·... Eugene. Willcnbucher 
Reducin~ western pusage of Southwest Barbor, Ma.inn, for charts 103-408 .... - .... - .. , W. C. Willenbucber. 

1'educi11::: oll•hore work, from Cape Henlopen to HatterHs, for tile copy of A ...•... -.. Eng1•ne Will<•nbnrber. 
Reducing engineer's survey of Colnmbia River Entrance for chart &Ua. . - ... - .......... . 

Plotting, l1y lougitndeand latitude, forty-two deep-sea soundings .... -......... ----- .. 

Project for chart 706, Sumner Strait, ete ..•... --- - . - .•••..•.•. -- ---- ..••••. - •.•. -- ------
Triplicating Long Island Sound ocheme of projection• for 1886 ............. _ .......... -: 
Duplicating sc!.eme of projections of 1gg7 for steamer Bache. and scl1ooner .Eagre ___ •. - j 
Plotting current stations on chart llfl ..... -- .. -- --·· ...... ---·. - .•... - --- ... ·- ---- ·-· · 1 

W. C. Willenbucher. 
Eugene Willenbucher 

lJo. 

W. C. 'Villenbncher. 
Do. 

llo. 

Gulf-Stream ca.rves, making copies of curves, etc .. - ...••. ·---~· .................. - . -- .... · 1 F. C. Donn. 
Gulf-Stream curres, additi<>nal signs ...... __ ... --- ..•.••••. ·----- ---·----- ... __ .. ...... Do. 

?~rrection o.f numerous ch,.rts fo~ fl.l~s, Engraving Divis'.on and Chart Room .. -· -- .•.. 

1 

W. C. Willenbucher. 
Six loon tracings for special exam1nat10u by hyclrograph1c parties ... - -.. - . - - .. - • - .•• - . Do. 
One tracing for special examination by hy•lrographic party --- . -- ·--- -· ............. - ; F.C. Dunn. 
Five traci~gs for sp~ial examination by hydrographic parties .......... -- .. -......... ·I Eui:c11e.~'illenbncher. 
Three tracrngs fo1· Light-House Board .•.•.•. ____ .•.•.... __ ...... -- ................ -·-·. W. C. 'II' illenbucber. 

Bringing up progreas sketches, finishing r..ports, statistics, ete .. - - - -- .. - -- - . - .. - - -- - - -· I Do. 

Very respectfully, 
M. L. WOOD, 

Lieutenant U. S. N., Chief of Hydrographic Division. 
Lieut. Commander W. H. BROWNSON, U. S. N., 

Bydrographfo Inspector Ooast and Geodetic Survey. 
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List of Naval O.ffecers attached to the Coast and Geodetic Survey during tlie fiscal year ending 
June 30, 1887. 

Nnme. Date 
attached. 

Date 
detached. 

L1R.UTRNAXT-COM:MA..~D- \ --·-- ---~\ 
EUS. i I I 

Remarks. 

C.M,Tboruas .••...... Jan. 20,1~~7 j .............. I Still in service. 
A. S. Snow............ . .Aug. 1, 1883 .Apr. 30, 1887 ', 
W.H.Erownson ....... ,~·..Aug.ll,1881 -

1

. Do. 
LI.EUTENAXTS. ! ---· --·· -·--

E.D. Taussig---------.; .Apr. 30, 188:; ' Aug. JO, 1886 ! 
J:E. Pillsbury ........... Tuly 13, 1882 .... 1 Stil1 i11 sen· ice. 

J.F.M.oscr ............ Jan. 29,18841......... Do. 
ClmrleBT. Forse ...... J1lly 7,1884 /····· ....... Do. 
Jolrn M. Hawley ..•.••. Mar. 21, 1885 1 Apr. 27, 1887 
Charles P. Perkins.... .Apr. 27.1886, ... .. 
D.D. V.Stua1t. ........ ,July 10,18~~ .... . 

Francis 'Vinslow ........... Mar.12, 1886 \···-········ 
F.H.Crosby .......... 

1
oct. G,18841----·--

G. C. Hanus ........... i Mar. 20, 18~3 i Feb. 3, 1887 , 

J.C. Burnett ........... ! Mar. 23, 16861 .......... ••• I 

LIEUTENANTS, JUNIOR I 
OU.AUE, 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Name. Dato 
.nttache<l. 

Dat-0 
dotached. _. Remarks. 

---------. ---·------- ------- ------

EXSIGXS-continned. 

J. L. l'urcell ........... i Mar. 26, 1886 .............. ! :Still in service. 
ll. L. Read ............. i Apt» 27, 1887 ........ ;···· \ Do. 
RO.Bitler Apr.29, 1885 ,, ............ i Do. 
A.P. Niblack .......... , ,July 2,1884 :-- ............ ! Do. 
J.S. Wuttcrst .......... July 7,1883; Ocl. 12,1886 
E. F. Leiper ............ ivr. 26, 1883: Dec. 10, 1886 

J.C. Drake ............ 1 Apr. 16, 1886 !-- ........... . 
F.R.Brainard ......... July 20, 1883 j Oct. I0, 1886 

W.J.Maxwell ......... : 8ept. l,1E86l ............ .. 

'Franklin Swift ........ j Oct. 30,18861 .............. I 
; Theodore G. Duwey ... 'June 18, 18!'3; Nov. 5, 18861 

i G. IL Freucli .......... _ May 4, 1883 '. Fel>. 4. 18871
1 

I W.B.Flelcl.ter ......... May 17,1886 ............. . 

MarlrnryJohnston ..... May l9, 188G ............. . 

George W. Street .•••.. Ang. 31, 1885 Dec. 29, 1886 I 
i C. E. Sweeting ......... j Ang. 4, 1885 Jan. 1:;, 1887 I 

Harry A.Field ......... ! Aug. 1,1885 ---------·--·-! 

Do. 

Do. 

Do. 

Du. 
Do. 

Do. 
Gem;re II. Peters ...... I June 30, 18851- ........ _ ..... 

David Peacock ........ \ Mar. 29, 1886 \ ............. . 
J.M. Hehn ............. 1F~b.13, 1885 ! Nm-. 5, 1886 

, C. s. Williams ......... 1 Jul.r 12, 1886 Oct. 27, 1886 I' 

Still hi !lervice. 1' A. M.Beecbe. ......... 'Aug. JG, U!SG ............. . 
RogerWelles,jr _______ .July 12,18$6 Jan. -,li-187 

Do. 

F.S.Carter ............ .Apr. 23,1885 i Oct. 19,1886 i 
M. L. Wood ............ .Apr. 21, 1887 \ .............. i Do. 

B.F.Walling .......... Mar.31,1886 !July 31,18871 
H.T.Mayo ............ May 7,18il6 ,. ............. 

1 

Charles F. Pond ....... .Apr. 8, 1886: Aug. 7, 1886 
De Witt Coffman ..... __ • .Apr.121 1886 ~-----. _ ·• . __ 

W. G.Hannum ........ Apr. 27, 1886 Ii Sept. 8, 18861 

ENSlGNS. 

T. D.Griffin ......... May 2,1883 Jnly 10,1886 

Do. 

Do. 

E.E. Wright.......... Apr. 7, 1885 .............. j Still in service. 

!:;"~H;~~:~;i~·~·::: 1;p~yry. ~.~: ::::::::·:::.\ ~:: 
A.W.Do<ld ............ ~ 9,1885 .............. , Do. 
Simon Cook ................ Sept. 22, 1885 Mar. 10, 1887 

.A.. N. Wood_ ........ : Mar. 17, 1887 ............ . 
R.M.Hngbes ........ Jan. 13,1886 ............ .. 
.A.G. Rogers ........... Apr. 29,1885 ............ .. 
W.P. White ........... Feb. 10, 1883 ............ .. 

J. H. Shipley ........... Apr. 7, 188J ............. 1 
J.E. Craven ........... Nov. 28, 1883 Dec. 18, 18861 

J, H. Hetherington ..... June19, 1883 Nov. 20, 1886 

RC.Dent ............. Mar.17, 1887 ............ I 
C.C.Marsh ............ May 3,1884 ..... : ....... . 

C. W.Jungen .......... Ang.25,1883 .A.ug.31,1886) 
C. t'. Ripley ............ May 4, l88j Dec. 16, 1886 

W. J. Sears ............ A pr. 28, 18e:; j May 18, 1887 

J.A.Bell .............. Feb.22,1885

1 

.............. 

1 

D.P.M.enefOtl .••••••••. July 28,1883 Jan. 4,1887 
E. H. Tillman .••. -···· Dec. 28, 1886 ............ . 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

•Re-attached J a.nnary 29, 18&5. 

' N. S. Moseley ........... Ang. 23, 1880 ............. . 

WalterO. Hulme ...... 1 July 12, 1886 ............. . 
.T, Tl. McDonald .. __ Ang.10, 188G , ............. . 

H.E.Parmenter ....... ,Jaly 14,1886 ............ .. 

H. P.Jone• ............ i ,July 16, 1886 ............ .. 
1. K. SAymonr .......... i JlllY 22, 188fl !-- ............ 1 
C. M. Fahs ............. 

1 

July 17, 18861 May -, 1887 

l'.Af'8Ell AF;SISTANT SUR· I 

GKONS. : 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

~· H. Streets ........... J Mar. 19, 18841--···· ........ Still in service. 
l'.B.Stepbensou ....... :Sept, 1,1884 ,.............. Do. 
D. 0. Lewis ............. Nov. 28, 1885 '...... ........ Do. 
A. . .A. Au•tin ........... Sept. 22, 1885 ............. . 
Williaw R. Rnsb ... .,. ,June 3, 1884 .............. i 
Ernest W . .Anzai...... . ................... 1 

PASSED ASSISTAN'l' PAY· II 

MASTERS • 

Do. 
Dn. 
Do • 

I 
J. R. Stanton ........... Nov. l, 1883 Dec. 31, 1886; 

, J.N.Spoo! ............. ;Dec. 2<!,1886 ............. : Stillinwrviet'I. 

I PASSED ASSISTANT ENGI· 1' J 

I
' NEER8. I 
H. :Main . • .. . .. • . .. • . M11y 29, 1~83 : Sept.15, 1886 : . . 
R. N. Stevenson ....... 1· :Mar. JO, 1883 ........... --- ' 8t11l 1n service. 
Georp;eCowie,jr ...... Jau. 1,1885 ............... ; Do. 

Goor!!:e D.Strickland .. , Sept.17, 1886 ····--········! Do. 

ASSISTANT ENGINEJIRB. I ' I 
E.T.Warburton ....... :Feb. 21,1883 Sept.17,18861 
Robert. I. Reid ......... I June 9, 188~ .............. 1 Still in serviet'I. 

SamnelH.Leonard,jr .. \Dec.21,188f3 1 

............... ~ Do. 
___ ! _________ ; ________ i 

f Resigned 

ltECAPITULATION. 
Lieutenant-commanden ............................................................................... . 
Lieutenants ............................................................................................ . 

~~~+::.fo·:.:::::%_:::=: : ::.!::::·:-m:.::~:: :_:::=· .. =::::::-::~ :::·· 
3 

12 
9 

48 
6 
2 
4 
3 

87 
'h S N OTE.-From the statement immediately following it app6ars that of the eighty-seven oll!eera above named, fifty-eight were on d11ty ill 
• " nrvey a.t the cloee of tbe llseal year. 
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List of Naval Officers attached to the Coast and Geodetic Survey June 30, 1887. 

COAST .A.ND GEODETIC SURVEY OFFICE. 

Lieut . .Commander W. H. Brownson, U.S. N., Hydrographic Inspector. 
Lieut. (Junior Grade) M. L. Wood, U.S. N., Hydrographic Division. 
Ensign E. H. Tillman, U. S. N., Coast Pilot Division. 
Passed Assistant Paymaster J. N. Speel, U. S. N., in charge naval pay accounts. 

ATLAN'.l'IC AND GULF COASTS. 

Steamer Blake (Atlantic Coast).-Lieut. J. E. Pillsbury, U.S. N., Uommanding; Ensigns R. 
M. Hughes, A.G. Rogers, Franklin Swift, Roger Welles, and I. K. Seymour; Passed Assistant 
Surgeon \V. H. Rush; Passed Assistant Engineer George Cowie. 

Steamer A.. D. Bache (Atlantic Coast).-Lieut. J. F. Moser, U.S. N., Commanding; Ensigns 
E. E. Wright, H. A. Field, W. O. Hulme, H. E. Parmenter, and H. P. Jones; Passed Assistant 
Surgeon F. B. Stephenson; Assistant Engineer S. H. Leonard, jr. 

Schooner Eagre (Atlantic Coast).-Lieut. Charles P. Perkins, U.S. N., Commanding; Ensigns 
H. W. Harrison, N. J. L. T. Halpine, Baine 0. Dent, and Franklin Swift. 

Steamer Daisy (.Atlantic Coast).-Lieut. George H. Peters, U. S. N., Commanding; Ensign W. 
J. Maxwell. 

8teamer Endeavor (Atlantic Coast).-Lieut. D. D. V. Stuart, U. S. N., Commanding; Ensign 
R. O. Bitler. 

Steamer Gedney (Atlantic Coast).-Lieut. F. H. Crosby, U. S. N., Oommanding; Ensigns .A. 
W. Dodd, W. B. Fletcher, and Marbury Johnston; Passed .Assistant Surgeon A. A. Austin. 

Schooner Scoresby (Atlantic Coast}.-Lieut. Francis Winslow, U.S. N.,Commanding; Ensign 
J.C. Drake. 

PACIFIC COAST. 

Steamer Patterson (Coast of Alaska).-Lieut. Commander 0. M. Thomas, U. S. N., Command­
ing; Lieut. De Witt Coffman; Ensigns .A. N. Wood, J. H. Shipley, C. 0. Marsh, M. L. Read, A. 
P. Niblack, A. M. Beecher, J. D. McDonald; Passed .Assistant Surgeon T. H. Streets; Passed 
Assistant Engineer H. N. Stevenson 

Steamer MaA.rtkur (Coast of "Oregon and Washington Territory).-Lieut. J. O. Burnett, U.S. 
N., Commanding; Ensigns W. P. White, J. A. Bell, J. L. Purcell, N. S. Moseley; Assistant Sur­
geon Ernest W . .A.uzal; Assistant Engineer R. I. Reid. 

Steamer Hassler (Coast of Oalifornia).-Lieut. David Peacock, U. S. N., Commanding; Passed 
Assistant Surgeon D. 0. Lewis; Passed .Assistant Engineer G. D. Strickland. 

Schooner Earnest (Coast of Washington Territory).-Lieutenaut Charles T. Forse, U.S. N., 
Commanding; Lieut. Henry T. Mayo. 

Number of Naval Officers attaahed to the Ooast and Geodetic Survey veaae"8 during 
the .fiscal year ending June 307 1887. 

1---::-:-~088~1~-- l Sept,.mber March-8~1· ---~~~eofve&s:--~1-~ptember·1Ma~cb31, I so. 1886. 2ss1. ao, 11186. 1s87. 
:-~-------··- I ·1 
: St.earner Arago . . . . . . • . • . • . 8 .•••..•••••. 1 Steamer HaAaler....... .• . . . 8 8 
I Steamer llatbe.. .. . • . . . • . • . 6 7 j Steamer M:oArthur... . .. • . . 0 

Steamer Blake............. 7 I Steamer Patterson.......... 9 
Steamer Daisy ..................................... 1 Schooner Palinun1s......... . .......... . 
Schooner Ea~............ 4 1 ! Schooner Scoresby . . . ...... 2 3 

Schooner Earnest.......... 2 21 C<>ast Sn~ey Ot!lee.. ..••... 4 5 

Steamer Endeavor......... ~ 

1 

4 Total .................. --05--52 
Ste&mer Gedney . . . • . . . . • • . u 8 

..Lverage nnmber, 68. 
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Number of men attached to the Coast and Geodetic Suri·ey v~sels during the 
fiscal year ending June 30, 1887. 

Nameofzessel. I September II December; March31, I Juue 30, 
30, 1886. 31, 1886. 1887. I 181!7. 

1---1-------:----
Steamer Arago ............................................ • 171 8 4' 2 
Steamer Bache .. -.................................................. 33 32 32 ! 32 

I 
Steamer Blake .. . . . .. •• . • ... • .. . . • .. . • . . .. .. .. .. . . .. .. . . .. 38 39 38 1 37 
Steamer Baratarla • .• . .. .. .. ... • .. . . . . • • ... . .. .. .. . . ... . .. 1 I 1 1 
Barge Beauty ....................................................... -I 1 

~!~::::rD~:.:~::::::::::::::::::::::::::::::::::::::::::::i 9 7 11 
SchoonerEagro .......................................... I 19 17 l'. 19 

ScboooerEarnest ........................................ i 15 7, 6' i5 

SteamerEndeavor ....................................... I 9 1 19 I 21 19 

StearnerGedney ........................................ 1 ;61 251 26 25 

Steamerl:Iasalor......................................... 33, 30 I 16 15 

Steamer Hitchcock ........................................ : l I 2 ! .......... . 
SchoonerMatchles ...................................... : ............ :........... l 

Steamer McArthur ....................................... ! 29 ! 25 24 29 

Steawer l'att.eraon . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . .. . .. .. . . . . . . 38 I 36 

1 

2J « 
ScboonerPalinurus....................................... 16 / 12 G ........... .. 

~:~::::; ~::::.~;::::::::::::::::::::: :: ::::.: ::·:::::::·I.····-.--·;~ -1· -- ···-· -~:·[···-- · ... ~~- 1· --· 16 

Schooner Silliman ....................................... : ....... ---- --1------ .... ..!
1 

2 \ 
Schooner Yukon............................................................ 1 1 1, 1 

' I 
Steam-launchNumberThrne............................. 1 1 ! I! ........... . 

Total................................ ----:!l:l;-- 283 ,----;:;:--274 
--~-~-~-- ~-·-------------'----

Average number of men 276. 

Nam es of vc.~scls, thefr tonnage, etc., in the seri•ice of the Coast and Geodetic 
1J1wvey during tltejiscal year ending June 30, 1887. 

l No. I Name of vessel. I Tonna~e.'.C'_'.>_mplem_cll_t~~=-
! ! _________________ ----------1 -·--i Ollicers. J Men. 

1-~I ~::::::~::~::·~:::::::::::::::::::::::::::::::::::::::::::::::::::::::. !~!. ~~ i :: 
3 StoamcrBlako............................................................ 218 10 i 37 
4 Steamer Bache............................................................ 186 IO! 37 

5 Steamer Gedney ........................................................ .. 
6 Steamer McArthur .................................................... .. 
7 Steamer Endeavor .................................................... .. 

Steamer Hitchcock ....................................... __ ............. . 
9 Stca.merBarataria . ., ........................................................... . 

JO Steamer Arago ........................................................ .. 

1~ ~:::::ri:~~~:: ::::::::::: :::::::::::::: ::::::: ::: : : : : : ::::: ::: ::: ::::::I 
2 Sc.booner Drift ........................................................... . 

Schooner Earnest ........................................................ . 
( Schooner Ready ................................................. _ ....... . 

5 Schooner Yukon ......................................................... . 
6 Schooner Palinums ...................................... - ............ - .•. 
7 Schooner Silliman ....................................................... . 
8 Schooner Scoresby ....................................................... . 

133 

112 

105 

83 

50 

a~ 

44 

202 

87 

80 

80 
78 

76 

72 

72 

9 Schooner Matchless .............................................. •• • •. • .... • · • · - - .. 
10 ScboonerQuick........................................................... 38 

1 Barge Beauty ..... ----····--.............................................. 26 

l!ECA.PITULA TION. 
Whole number of v&sels: 

• 2G 

29 

19 

11 

6 I 22 

5 
r; 14 
5 0 

6 

5 

5 
5 14 

4 

1 

1 
1 

Steamers ...................................... ., .......................... , ......................... 11 
Schooners ............................................................................................. IO 
"Barges................................................................................................. 1 

Total ............................................................................................ 22 

Number of vessels in active service .. .. •• ...... .•••• ••••••• ...... ••••••• •••• •• ... ... ... . •• •• •• •. .. .. .• .. •. 18 
Average number of naval officers for the year ......................................................... -.. 58 
Average number of men for the year ...................................................................... 276 
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The complements given on the preceding page do not represent the actual number of officers 
or men in the Survey during tLe ~'ear, owing to the fact that some vessels were employed only a 
part of the time. 

Statement of hydrographic surveys executed during tke fiscal year ending June 30, 1887. 

I 

Vol· ' i - i 
Locality. Surveyed by- I Sheet•! 

! 

Scale. 
!1 urues. 

I Angles. i 8.0und~; MileH. 
1 

mgs. : 

! -~---·------ ~i~~-1~-~--

; Coast of Maine, offshorn from We..t ! - I r ~"n 10, 000 ·.'} 25 10, 424 21, G38 93(1 I John M. Hawley, U.S. N .. 

1 
51· 

I 
Qno~dy.HeadtoLibbylsland.......... . lon40,000 

1 , Examinations alon.g tho coadts of .Maine, i'·-----do ··---------·····--- 1 (*) j Various. 
Now Hampshir~. and :Ma.ssachu~dts. j 

1, 363 6, 407 75 

2 

2 

3 

4 

5 

6 

6 

1 

7 

7 

2 

2 

2 
2 

8 
8 

8 

8 

II 

9 

JO 

11 

12 
13 

13 
13 

O!I Monomoy Point and Chatham Harbor, J.E. Pillsbury, U.S. N .. _ 2 10, 000 
Massachusetts. I 

Yarious. 
chnsetts and Rhode Island. 

1 

Rxa.minatmns along the coastA of Ma~sa.

1 
..... do -·-··············· ! (t) 

Long Island Sound. 

1

. I 

~ I 2on40, 000 J 
Faulkner's Island to Execution Rocks . F. H. Crosby, U.S. N .. - .. - I 

I / \ onlO, 00-0 
Northern shoro from Norwalk Island to.: D.D. V. Stuart, U.S. N .... , 3( : 

H~~;~~:~·~=!~;::::::::::::::::·::-.ii ...... do. ----- -------•--! ti! 10,00U' 
Southern 8l1ore from Smithtown Bay to}

1 

W. J. Sears, U. 8. N ' 3}
11
1 

Huntington Bay .. - _ - .............. .. 
Oyster Bay and appro:tches... .... . .. . ... F. S. Carter, U.S. N I i 

Examination and additional work in._. I C. P. PerkinR, F. H. (;) f 

Crosby, and G. II. Peters,, 

•
U.S.N.. -. 1· 

.East River, New York, College Point to~ _ 
j C. P. Perkws, U.S. 1\ .. ._ • ., 

.Astoria --- ....................... ------ '. I 
Ilu<lson Ri\~er, Spuyteu DnyvilCreek, and i···-·-do ........................ 1 

Har.lem .Riv•r. . • I I 
Passaic R1.-er and Hackensack River, New 1· ---- .do . ··------··--··· ... I 

Jersey. I 
.Additional work, East River, Colle,ge Point ...... do ............ ,. .. ___ (§) 

3 

to Throg's Neck. / 
New York Entrance (olfSan<ly Hook) ...... ; G.C. Hanns, U.S. N ...... . 

Raritan Bay and Sandy Hook Bay ---- ..... T" .... do . ·------·--- -----·-
Tbe Narrows, N:ew York Harbor. ··········!-·····do ......................... . 

York Harbor. 
ArthnrKill and Sta.ten Island Sound, New 1------do ···----·-----------

Newark Bay, New Jersey --- . ---- .... - ..... 

1 

...... do - ............ ------ 1 
New York Upper Bay, additional work ..• ._ ...... do·----·------------- (If) 

Off coast of New Jersey .................... : J.E. Pillsbury, U.S.N •••. 

O!Icoast of Dela.ware .. ---- -- -----·- ---- .......... do --- -- ·-- .. __ ...... . 
Olfcoast of Maryhmd and Virginia ...... - - . ----·.do--------------- ... . 
New Inlet, North Carolina ........... _. __ ..... _ .. do --- •.. _____ ..... _ .. 
Saint Simon's Entrance, Georgia, examine,.. .••.•. do .................... . 

tlon of bar. 

Cape Roma.no a.nd to the Sound, Florida .... J. F. :Moser, U.S. N. --·-·-
Cedar Kess and to the Sound, Florida _. _ ... J. ...... do ..••. "' .............. . 

Examination of Sea Horse Key Bar, Ceda.r 1·····-do · ······ .............. . 
Keys, 

Examination of Harbor Cut, Cedar Keys .• __ ...... do------· ........... . 
Atohafalaya dredged channel. ............ ··\ D. D. V.Stuart, U.S. N ----

Vermillion 1lay, Louisiana.-·-·.·-- ... --·---,----· .do ... _ .............. . 
Off coast of Louisiana ................................. do ....................... . 
Lompoc Landing, California---· ... ·-------· George Davidson .... -----
San Francisco Be.y and tribntaries, resurvey. : D. Peacock, U, S. N . _ .• __ • 
Umpquah River, Oregon .................... \ J,. A. Seugteller .......... . 
Columbia Riv<n, Oregon _ -- - __ ... _ .......... 1 C. Rockwell __ .. ____ .... . 

Admiralty InleL and Port Townsend Har- I C, T. Forse, U.S.N ..•...• 
bor, W o.shington. 1

1 

POS888sion Sound, WaahinKton ................... do------------·-----· 
Port Suaan, Washingtoll ............ ___ ••• __ .••.•• do ................ __ 

• Astronomical positions. 

1 

1 

l 

2 

2 

1 

l 

2 

1 

1 
6 

2 

1 

1 

1 

1 

10, 000 
10, 000 

] Oll 5, 000 

5, 000 

10, 000 
10, 000 

20, 000 
20, 000 

5, 000 
5, 000 

10, 000 

10, 000 

40, 000 

4.0, 000 
300, 000 

10, 000 i 

10, 000 

4-0,000 
40, 000 
10, 000 
10, 000 

IO, 000 

20, 000 
sol 000 

JO, ODO 

20, 000 
10, 000 

10, Ol'O 

20, 000 
20, 000 

20,000 

] 3 6, 734 20, 820 

• 2 41!8 3, 40:; 

49 10, 322 48, 6'9 

I 
24 1, ms I a2, 305 

15 6, 323 22, 318 ; 

28 5, 338 26, 085 

13 ! 4, 33V 19, 907 : 

19 

4 

19 I 

25 

9 

3, 179 

721 

204 

I 
2, 158 i 13, 467 

5, 122 I 4U, 346 

722 I 2, 655 

5, 518 , 31, 307 

1, 344 I 11, 633 

5M I 2, 364 

2, 1381 9, 342 
420 l, 333 

63* 1 0~6 

1,40~ I 5,4~7, 
361 i 2, 200 i 

4, 007136, 860 

4, 625 i 51, 018 

1691 871 

86 I 506 
532 i 4, 907 

1. 251 I 10, 245 

494 f 14, 121 

1 493 '1 2, 50~ 
12 20, 216 .123, 891 

2, ss1 I 21, 201 l'.2 

9 

2, 8811 9, 658 

3, 110 6, 814. 

3, 03811, 538 
2,1112 5,176 

258 

36 

633 ' 

498 

314 . 
200 

112 

10 

293 

696 
(4 

266 

109 

37 

521 

204 

1, om 
68 

31 

1, 258 

l, 666 

17 

4 

63 
147 

716 

29 
1, 904 

1!4e 
175 
294 

245 
lllO 

Art·a in 
geo­

graphical 
squa.re 
tniles. 

170 

3 

9 

484 

45 

10 

6 

2 

1 

9 

4.6 

1 

9 

8 

625 

5,200 

3 
2 

733 

1,068 

185 
9 

5 
llT 

a7 .. 
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Statem:ent of k.tfdrographia .~urveys exec1~ted during the fiscal year ending .I1tne 30, 1887-Coutinuetl . 

14 

14 

14 

14 

H 

14 
14 

14 

15 

15 

15 
15 

15 

.Area in 

Locality. Surveyed by- Sheets. Sc!!.le. u~~~. •Angles i s;~~~u- Milos. ig~~ifaal 
I milt~s. 
I 

Chrence Strait, northern part., and a<ljacent · A. S. Snow, U.S. N 
waters, Southeastern Alaska. \ \ 

Wrange~ Strait., Southeastern AJaska. .•. --·'. ...... do - ...•••......... - .. [ 
Ratz Harbor, Southeastern Alaska ......... : .. __ .. do_. __ ............ ___ i 

Saint John Harbor, Southeastern Alaska··-\· .•••. do-··---·---·------ --i 
:Etolin Harbor,Southea.stern Alaaka .....•....... do •..•...•.•......... j 
Steamer Bay, Southeastern Alaska ..•... -- ·I·- -- .. do ........... -- ...... I 
Dewey Anchorage, Southeastern Alaska ... ,. ....• do ................... ! 
Coffman's Cove, Southeastern .AJ.aska ...... : .. -- .. do .............•..... j 

s::::::~~:::.d adjacent waters, S-o·u· t. b-_· _( _~·d:e.ln~: ~: ~~ ~ . : ... : : · 1' 

Red Bay, Southeastern A lo.ska. __ . - . 

Shakan Strait., Southeastern Alaska : .. -· .. do .................. I 

80, oco l 

ii 
30, 000 • I 
10, 0-00 

20, 000 ' ( 

10. ooo : I 
20, 000 I I 
2·•. ooo I 
JO, 000 i J 
80, 000 'l 

'I 

10. ooo 
1 I 

I 20, 000 i f 

1:1 5,844 8, 449 , I, ~53 1, 600 

!'l, 747 o, R33 1, 285 

Port, Protection, Southeat-Jt-ern Alaska ...... : ...... do ...•..•.•••....... 
1 

1 1 10,000 i 
Port McArthur, Southeastern Alask:. ······;··---·do··--····-·--·------ ___ 1 -~000 \_!__ ___ -------i---

Grand t.otal .......................... _i •••• ····~·-···-······-·-·· 74 Various. 470 !134,301 1361,602 17.531 11.287 

•Plotted on R •beets. f Plotted on 5 slteefa. : l'lotted on 14 sheeta. 
§ Plotted on 1 sheet. ;; Plott.cd on 2 aht>ets. 

DEEP-SEA WORK. 18811-'87. 

Nnmber <:rf current stu.tions ...... ------ .•.•... -- ....... ---· .... ------ ...... ------ ---- ... ----- --- .•. ---- 37 
Numl>erof subsurface current observations ........................................................................ 1,336 
Number ()f surfa('e current observations*. __ .. ----- --- --- . -- .. --- -----· ------ .......... ---- ... - . --· .... - :-?, 694 
:Xumher of specimf'IDR of \)Ottom ................. ·---·· ........................... ---· ............. - . . 171 
Current stntion~ occupiAd byhydrogrnpbic :partieR ..•.•..•.•.•...•.. _ .. . .. . ... .. .. . . . •. .. . . ... . . . 12 

• 1,173 observed witb cnrrent meter; 2,521 observed with currt>ut pvle. 
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APPENDIX No. 6.-1887. 

ON THE MOVEMENTS OF THE SANDS AT THE EASTERN ENTRANCE TO VINEYARD SOUND. 

By HENRY MITCHELL, Assistant. 

W.A.SHING'.l'ON, D. C., May 7, 1887. 
SIR: I submit below a continuation of my discussion of the changes among the l\lonomoy 

Shoals aud a table of results. 
Very respectfully, yours, 

HENRY MITCHELL, 
Coast and Geodetic Survey. 

Mr. F. M. THORN, 

Superint:endent Coast and Geodetic Survey. 

MOVEMENTS OF THE S.A.NDS A'.l' 'l'HE EASTERN ENTRANCE TO VINEYARD SOUND. 

In my report on "Monomoy and its Shoals," prnsented last year,• I did not attempt anything 
more than a historical sketch of the increase and advance of those obstructions, because the causes 
of change that we observed did not seem adequate to the effects that comparative surveys 
:revealed. But our physical studies in New York Harbor during the past year ha\·e discovered to 
ns a relationship of tidal stage to the resultant effect of tidal currents that throws new light upon 
old themes. t 

The report and its illustrations of last year show(ld th<.tt sands from the outside coast were tend­
ing towards the entrance to the Sound from both directions; but, that while the sands from the 
north were pressed into this entrance, those from the south were turned off on presenting themselves. 
One may recognize in this disposition of things a slow rotary motion or circular dtwelopment. 
Moreover, we have seen that while some of the shoals move on like dunes by the running over of 
sands from rear to front, others grow or extend, as if they were simply dumping-grounds; the 
Handkerchief on one side and the Point Rip on the other side of the entrance are instances of 
dumping-grounds, as opposed to the Pollock Rips and the Stone Horse, which are progressive. 

The question of practical interest is, do these movements and re-inforcements threaten to close 
the thoroughfare to commerce t We do not expect to answer this question now, but we propose to 
exhibit the evidence as we gather and digest it. 

The sands from the north press in, at the entrance, not simply because it offers a dead angle 
or pooliiet, but a.150 becawie there ia a. draugkt through to the southwestward. Our first step in this 

• Appendix No. 8, 1886. t Appendix No •. 13, l&:lti. 
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160 UNITED STATES COAST AND GEODETIC SURYEY. 

paper is to show this-which we regard as a primary point. To this end we ofter a sketch (Illus­
tration No. 31 ), a table of observations, :rnd a diagram illustrating the tabie. 

Tides and currents at tlte entrance of Vineyard Sound. 

(Current station, Butler's Iloh·, is I! unutical rni1PsR01Yll1. 20 we~tof Monomoy Lip:ht, in 17! fathoms of wat('r,] 

r·-------·"- ··----·---- ·---

Tid~ of! I 
i CivH Tichi of i Cul"rent. (:nrrt'Ut 

Date. tin10. Xc)!lan's, J>ow1ler :Butler·~ lh1tler's 
1.aml. ]fol ... Hole_ Hoit'. 

-----·- ------
I 

18G7. h. m. Fed. _Fut. ;Feet per sec. 

.A 11g. 9 
i 

6 00 4. 'i5: 5. 60 21 30 3. 60 +2.9() 

30 4. 91 ~2 00 7.40 3. 81 2. co 
7 00 5. 80 I 4. ·IO ,----···---- 30 'i. 47 4. 12 ~. -45 

30 ----···-- 3. 90 . --. -.. ~. --. 2~ 00 7. 45 4. 5:! 1. 6U 

8 l\O 6. 46 I :l. 5J ~- 30 :. 4:J fl, JO 1. 2;; 
i I :w 1······· :1. ~9 ·--··-···--· JG 0 00 6.!t:i : 5. GO ~ o. )() 

: 
9 fll) 7. ;{2 / :l. 40 I 30 G.10 --0.10 

~(I :1. 6G ------·-·-· i 1 00 5. 90 : 6.fiJ o. 30 

10 Oo 7. G~ 4. 05 30 7. 1~ l. 7fi 

30 7. 60 4. GO --· 2 0,1 4. 93 7. 4;, -?. 70 

11 00 7, 3'; :1, i:i, 30 j, ffi -2. 75 

:io r.. ;,7 : :; 00 4. 33 7. ·~j --a. 5;, 
12 (Kl 6. fjfl : fi. 7G +0.10 :w -- j,j,) -3. G~1 

;:HJ 6. :m ! 0. 'j;) 4 ()(} 4. on 7. 6V 3 VO 

13 00 5. 70 I 6. 7G ·-2. 10 30 
I 

:;. o:i 7. 51 3. OH 

:io 7. 20 : ~- 50 G 00 3. 93 7. 20: -1.9:l 

14 OU 4. ;~ I 7. 50 i 3. ~o 3() 4.10 (i. ifl . 1. 40 

30 --- : 7. 63 i 3. 30 6 00 4. 29 i 6. 31 ---0. fO 
! u; oo 4. 2:-i : 7. 60 1 -:;. 90 :lo 5.'i6 -().20 

30 
I 

4. 14 7. GO . 3. 90 j 00 4. 97 5. 10 ~ 0 35 i 1 

J6 00 4. 03 7. 10 --2. 60 :rn ------··- 4.15 2. (JO 

30 ! 4. OU 7. 21 2.6n 8 LO 
i 

5. 80 4 00 ~- 15 

17 OU 4. JI G. i"O ~- 2.-J au ··-······ a. 67 2. 20 

30 G. 31 . l. JO 9 00 
I 

6. 90 :J. 58 3.K> 

18 00 4. GO G. ';R ' .. 0.10 30 ----·---- 3. 64 3. 00 

30 .. 5. 20 +0.10 10 00 7. l'ifl 3. 84 3. 03 

19 00 5. 25 4.60 1. ()() ao i 
7. S4- 4. JO ~- 7,-, 

30 4.10 

I 
2.10 11 no 7. 8:> ! 4. 44 ~. 40 

20 00 0. 05 3.6:; 2. lJ 30 7. 84 4. 89 ]. 90 

30 &.4:i ! 2.25 ]'.! 00 7. 61 i 5. 33 0. 90 

21 00 6. fl< 3.4.) 2. 83 30 5. 87 +o. ro 

No'1.'R.-The plus(+) sign indicates flood or easterly current, and the minus(-) ebb or westerly cuITent. 

It may seem at first glance upon our mav. (Diagram No. 1), that we have at the entrance to 
the Vineyard Sound, at least in em br_yo, the outside and inside bars of au "inlet" (as an opening 
througll the sandy cordon of our southern coast is ca.Iled), but, as we shall see, the conditions at 
tbis opening are peculiar. At the ''-inlet" the outer bar represents what is gone from the sandy 
cordon at the opeuing, while the inside bar, sometimes called the '•swash," is the ground-up sand 
delivered by the breakers to the flood current and dumped at the point where the fl.oOd current 
loses its power in the lagoon. The circus of shoals outside of the Monomoy Entrance is an 
encroachment from an iu~lependent source, as the comparative maps . .show. 

The least !Section i8 found on a curve extending from Monomoy Point, convex to the ocean, 
passing over Shovelfut Stmie Horse, and Point Rip to Great Point. On this sill the average 
depth (20 feet) is less than 50 and the area of section less than 60, per cent. of what is found 
at the narrow pass from laud to laud. 'fhe inside shoals belong to the same foreign force, but 
n•11resent the portion that has dashed across the battle-ground in the narrow pass where the 
currents were t-00 strong to permit a lodgment. Both of these sills are interrupted, or, perhaps, 
incomplete, but the im1itlt-\ i;ill (represented mostly by the Handkerchief) is more so than the outer one. 

There is no diflicultr in tracing upon Commander Brownson1s h_ydrograpbical sheet of 1883 a 
connecting ridge between Great Point, Nantucket, and Great Round Shoal, through which, at a 
distance of 5! nautical miles. N. 70° E (true) from Great l'oint Light, one finds the deepest channel 
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to be 61 fathoms at low water. This ample depth, under very close marking, might be found by 
the navigator, but the course has so many changes that, practfoally, the South Channel is good 
only for 4 fathoms with 2~ feet additional for rise of tide. This ridge ought to be closely watched. 
In our report of last year we inclined to the belief that the Great Ronncl Shoal stood firm; this, 
as the abutment of the ridge, should be tested by re-survey. Its breaking up would be, no doubt, 
an injury to the channel. 

The other exit from the Sound fa by way of channels through and past the Pollock Rips. 
These channels are well marked, but the greatest low-water depth is but 20 feet, with 4 feet or 
less of title additional. 

It is entirely possible that iu a very great southeasterly gale the breaker may be continuous, 
or overlapping, from Monomoy arouml through the Pollock Hips, the Twelve Feet Shoal, the Broken 
Rip, the Great Round Shoal, and along the "ridge" to Point Rip and Great Point. This outer sill 
of the entrance is a.bout 18 miles long, of which on1.r 3 miles may be crosse1l by heavy vessels in 
smooth weather. 

Before losing sight of our map (I) we must e.xplain that we call it the "Entrance to Vineyard 
Sound," because the title '; S antucket Sound" (first given, I think, by Lieut. Charles Henry Davis), 
bas ne\'er been adopted by the commercial world, and because our theme involves the entire water 
space sheltered by the islands of Nantucket and Martha's Yine;yard, and we must choose here the 
most comprehensive name iu use. " 

Th-e table we have given is from actual observations never before published, and t~e second 
diagram (Sketch No. 32) illustrates these observations in its second figure. 

The first figure of this diagram furnishes t,ypes of the tidal profiles for the two entrances of the 
Vineyard Sound from a combination of tlle observations at Powder Hole pronomoy) and Great 
Point (Nantucket) to represent the eastern entrance, and from observations at l\ienemsba Bight 
(under lee of Gay Ilead, Martha's Vineyard) to represent the western entrance. From this figure, 
one sees at a glance that the slopes (alternately eastward and westward) must be equal, for these 
are but serpentine cu.:ves with a common axis which is assumed to be mean sea-let·el. But it is also 
evident that the two slopes occur at different stages: The slope westward (IX~ to IIq) is in greater 
depth of water than the reverse slope (III~ to IX:D· The equal slopes are 3.54 feet each; the 
unequal stages differ 1.20 feet. 

My object, as will presently appear more distinctly, in presenting this general case, based on 
a long series, is to establish the fact that whatever may be the local contrasts from side to side at 
the eastern entrance, the net effect is a westwardly movement, because, notwithstanding that the 
slopes are equal in the two alternate directions, differences of velocity and discharge must result 
from the differences of sectional a.rca audperi1neter. "Scour" is work done by water flowing onr 
sands; it is therefore in proportion to the square of the velocity, and varies with section directly, 
and perimeter inversely, when other things are equal. ., 

In the second figure we have given actual observations only, and precisely as recorded, except 
that we have plotted the tidal profiles for ordinates measured from the mean level of the sea as 
well as we could determine it. In taking the tide of No Man's Land as representing the western 
entrance to the Vineyard Sound ·we are doing no violence to our case, because in a comparison at 
other dates when we happened to have simultaneous obserrntions at No Man's Land and at Gay 
Head (Menemsha Bight) it was found that the former station had the same time of tide as the 
latter and a little greater range. In this second figure of our diagram, the slopes are of course 
equal, east and west, being 2.37 feet in the average, but the western slope is, at an average stage, 
0.27 foot above the eastern slope. 

The difference of depth over the Bill of the entrance which this higher stage represents seems 
insignificant-insufficient to account for the predominance of westwardly flow that the synchronoux 
observations in Butler's Hole reveal. But this is not the whole story; we h:we a. much stronger 
case than our convenient data support. As we have already said, the tides at the western entranee 
are really of less range than the sample from No Man's Land that ~e have given, and if ot1r ohser­
vations had been made at Monomoy Point instead of the Powder Hole we should have found a 
range there nearly 25 per cent. greater. In short, if our stations had been located with special 

H. Ex. 17-11 
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reference to our problem, we should have found the stage of the western slope more than 1.20 feet 
above its alrernative. And, furthermore, as our diagram .slwws disti11ctl_y, the maximum westerly 
current occurs at local hig-h water when the depth over tbe sill h; nearly 4 feet greater than at 
maximum easterly current about six hours later. 

Perliaps this is a proper place to explain that iu populnr usage the term "flood" is applied to 
the easterly current because "it makes hifJh water" in the Sounrl. 

It is convenient to remember tbe phenomena coincident with the transit or ''southing" of tlH\ 
moon as a key to the apparently occult tidal ssstem of this neighborhood. At the .~outhing of the 
nwon (nearly) it is hi!Jh 1cater on both siilcH nf Cape Cod and in that portim1 of the Hound lJing east 
of Vineyard Haven; it is slack tcater (turning from easterly to westerly flow) in the main cLa1rnel 
from Gay Head to the Hamlkerchief Shoal nearly; but down almig the outer coast of Oape Ood an1Z 
into the Sound tit rough Butler's Bole t71e ebb current (southerly and westerls) is already at its strength. 

Thus we see at tbe southing of the moon, when the tide is full, the sweepiugs from the outsi\le 
of Cape Cod are being dumpe(l into th~ still waters of the Sonnd. 

'I'lie observations plotted in our Diagram II were made by my parts thirty years ago, and tlrn 
current observations of Butler's Bole, that so happily fit our present argument, bear the signature 
of "\Yilliarn H. Gardner, uow a well-known surgeon of the U. S . .Army, and always reliable. He 
was the actual observer at most of the important stations around Monomoy Shoals in 1857. 

'rhe South Ch::nnel statious "e" and "f" give resultants tending seaward 'and with a different 
local slope, for we approach the node as we go southward. The shift from the Bay of Fundy 
system to the regular Atlantic tide occurs on an arc from the southeastern angle of Nantucket 
Island to Uape Sable, Nova Scotia. (See .A11pendix 10, Annual Report Uoast and Geodetic Survey 
for 1879.) 

The movements of the sand swept by tidal currents are often conspicuous, so that the casual 
observer may notice that the bottom is "alive;" but the motiou is usually much less rapid than 
that of the stream, so that the effect of one floo(l or ebb is not sufficient to carry it far from its 
original position, and the adverse stream may take it back. The ebb and flood currents are, 
however, rarely eqnal and opposite, so that the particles of sand, by long zigzags, make a gain 
one way. Our method is to observe the velocities and directions of the currents every half hour 
for a full tidal day (24k honrs), arnl then make a composition of them as if they were synchronous 
forces. The following tahle gives our results, which are consistent with the historical data 
furnished last year, although no corrections for range and stage have been introduced. 

Composition of tidal forces. 

I
' Resaltant. I 

No. 
g Location. o~tidal, ----, ----1 Chiefsofobservationparties. 

~ ]_ .. ________________ 1 occ~~~~d.:2lh'!: •. 1 Direction.,_ 

a i 7 nautical miles N. 550 E. (true) from Monomoy Light. 12 i 2. 5 \ S. 50 W. ,

1

I H. :Mitchell and William R. Gard· 

j 
12 

'·I \ ner, 1857. 
h ; 3l miles N. 53° E. from :Monomoy Light . . . •• • • • .. • • .. 18. 0 [ S. 550 W. I Same, 1857. 
c i 2; miles N. 350 E. from Monomoy Light............... 24 ! 7. 0 I S. 550 W. ' Comman<ler J.E. Pillsbury, U. S. I I I N., 188~. 
d 1 li miles S. io W. from Mcmomoy Light................ 24 ! 6. 0 N. no \V. i II. Mileh•II and William H. Gard-

\ I ' ner, 1857. 
e i 4b milos N. 300 W. from Great Point Light............ ~ 3. 4 i R. 5-0° E. : Same, 1857. 
f / ~mile• N.140 E. fron, Great l'oini Light .............. ; 24 8. 8 ; N. 2so E. Sarne, 1857. 

----------·-----·---·---------------------

The discrepancy between the values of "b" and "c" is due mostly to diurnal inequality, can 
celled in the latter case. 

~<\s we ha,Te not yet deterttiined the coefficient which should reduce velocities of current to 
movements of sand iuducecl by such currents, we can not assign· real values to our resultants. We 
can only say that stations "a," "b," and. 11 c" concur in showing that the sand which augments 
Monomoy and the Handkerchief comes from the north, while "d," "e," and'' f" indicate that this 
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moV"ement is part of a convolution confined somewhat to the neighborhood of this entrance to the 
Vineyard Sound, which forms a sort of pocket. There iR no whirl, except in ultimate resultant effect. 
vVe have been tempted to trace upon our map the locus of this movement, but hardly dare do so yet. 

The most unexpected result of this new computation is, that what appeared inconsistent in the 
movement of Little Round Shoal as breaking the general order of march in our historical sketch of 
last y~r, now seems quite probable under our dynamic scheme. 
_ The Handkerchief looks, upon the chart, as if it might be a broken part of Monomoy, but it 
never joined on, that we can learn. The slough channel that separates them tlid so from the 
beginning. The shoal building has not been here a growing and traveling dune, but here has been 
tbe dumping-ground for Butler's Hole in its vain endearnr to keep itself free. It will be remem­
bered that we showed last year that this channel had lo.st half its width by encroachment from the 
north; but had made up for it in some part by excavating its bed. 

Among tidal currents where ebb and flood repeat and reverse each other's velocities and direc­
tions very nearly, we should expect to find channels and shoal-ridges lying somewhat transversely 
to the general course of the two streams, because the resultant is the diagonal of a very obtuse 
angle. The shoals are prone to lie in windrows. As we have seen, the variation of dt.>ptb, or 
change of "stage," is a potent cause of inequality of el.Jb and flood velocities in confined cl!annels, 
it is therefore productive of resultants. To offer a very patent instance: we find on the outside of 
Monorrroy and Chatham that the southerly (ebb) current reaches its maximum at high water, so that 
it alone sweeps the upper part of the strand and probably runs fastBr than its alternative all along 
the breaker belt. 

Now the breaker belt, i. e., the strand uncovered by the falling tide and the shallow aproning 
adjacent, is the proximate source of supply of tlie shoal-building and. beach-building materials. 

It is here that the earth torn from the cliff is ground up and assorted. The fine gra(le i:s taken 
off by the current in suspension to build fiats and salt marshes in tranquil and sheltered place:s, 
but the next coarser grade is rolled or swept along slowly. The shingle alone resists tbe current 
and awaits the storm seas. Where the waves habitually drive on diagonally they themselves urge 
forward masses of sand and are often more potent than the tidal currents, so that beaches are 
extended where no tidal currents sweep the strand. 

Comparative hydrography, it would seem, should begin with the survey of the clUf, strand, and 
aproning. It is not the ambitious way, but it is the slow and sure one. 

I am indebted to Assistant George A. Fairfield and especially to Messrs. E. E. Haskell and 
Tiomer P. Ritter for computations and drawings to a far greater extent than this report may indi· 
cate; because although we have rejected no data that we had bearing upon the points here dis­
cussed, we have tried many other themes where our data promised more than they fulfilled. 

HENRY l\IITCHELL, 
Coast and Geodetic Survey. 
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APPENDIX No. 7.-1887. 

FLUCTUATIONS IN THE LEYEL OF LAKE CHAMPLAIN AND AVERAGE HEIGHT OF ITS 
SU RF ACE ABO VE THE SEA. 

A Preliminary Report by CHARLES A. SCHOTT, Assistant. 

COMPUTING DIVISION, COAST AND GEODETIC SURVEY OFFICE, 

October 10, 1887. 
The subject of the :fluctuations, annual and secular, as well as temporary, of Lake Champlain, 

(lemanded the attention of the Coast and Geodetic Survey when it became necessary to decide 
upon some determinate level to which the soundings of the lake, taken in different months and 
years, should he reduced as standard level. Closely connected with this inquiry was the question 
of the average elevation of the lake above the half-tide or mean level of the ocean. 

Up to the present time the average elevation of the lake above the ocean, as given by various 
authorities, was generally confined within the limits of !JO and l 00 feet; thus we find in IT. 
Gannett's Dictionary of Altitudes (Washington, 1884), elevation of Lake Champlain, 91 fc>et 
(authority, Adirondack Survey), and 101 feet (authority, railroad reports). In Lippiucott's 
Gazetteer (Philadelphia, 1882), we :find the statement "tbe surface is 93 feet higher than the lernl 
of the sea." In the seventh annual report of tbe Adirondack Survey, for 1879, the superintendent 
of that survey gives 99.31 feet, but in a letter to this Office dated June 26, 1887, he says "the 
mean 11eight of Lake Champlain, hy my measurements is 96.56 above mean tide level at Gov­
ernor's Island, New York Harbor." This last statement is not far from the truth, and we are 
promised shortly by Mr. V. Colvin, Superintendent Adirondack Survey, a 1mblication of his 
researches.• 

Much more vague have been the statements as to the greatest depth of the lake. ·while the 
new American Cyclopredia. (New York, 1859)1 gives the greatest depth 282 feet, a value which 
is reproduced in Johnson's New Universal Oyclopredia (New York, 1875), the Lippincott Gazetteer 
(Philadelphia, 1882) states that the greatest depth ascertained is 600 feet. 

In the years 1870-'74 the Coast Survey sounded out the lake and publiRhed its survey in four 
sheets in 1879 and 1880; here we find the deepest sounding indicated, viz, 399 feet oft' Wing's 
Point in about latitude 440 18', longitude 730 19'. The adopted JJlane of reference on these charts 
is half a foot above an extreme low water (observed between 1870-'74),t and this level of reference 
I now find to be a.bout two feet and a half below the average level of the lake as observed <lnring 

•Letter of July 25, 1887, addressed to this Office. 
t The word "ever" occurring in the no tea explanatory of the level of reduction should be struck out as too 

general. 
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the period 1871 to 1882, hence the greatest depth may be said to be 402 feet, and consequently 
1•arts of the bottom of this lake basi-n descend more than 300 feet below the level of the Atlantic 
Ocean. 

The irregular, periodic, and secular variations in the lake level as observed dmiug twelve 
Jears indicate a total range of 8 feet at the northern outlet of the lake, and no doubt this range 
is greatlJ' exceeded at points near its opposite extremity, since strong an-U continuous nOl'therly 
winds would drive the water into the narrower, southern parts of the lake, heaping it up there, 
while southerly winds could not do this in the wider, northern part of the lake where it is free to 
discharge its surplus waters through the Sorel or Richelieu River. This outlet is quite shallow; 
the maximum depth at low stage of the river and where it is crossed by the Canadian boundary 
line is but 181 feet and its width is three-quarters of a statute mile. 

As early as 1857 the Uoast Survey undertook to carry a line of spirit levels from New York to 
Albany for the purpose of studying the influence of the slope of the Hudson River anfl of its vari­
ations in profile, on the time of propagation of the tide up the river and upon the shape of the 
tidal wave during its progress. The results of these levels were afterwards utilized by the U.S. 
Lake Survey as a step in the operations which determined the heights of the Great Lakes and 
c>xtendcd their influence even as far as Saint Louis, Mo., where a satisfactory rough first check was 
had by comparison with the lines of spirit levels carried by the Coast and Geodetic Survey from 
Sandy Hook, New Jersey, through Pennsylvania, Maryland, West Virginia, etc., to the Mis­
HiBsippi River. The Adirondack State Survey a1so availed itself of these levels. In 1876 and 1877 
the spirit levels were extended to meet the requirement of supplying check data for the determina­
tion of 11eights for the triangulations in New York, Massachusetts, Vermont, ancl ~ew Hampshire. 
'l'llese operations were in charge of .Assistants R. D. Cutts and 0. H. Tittmann. In 1882 the latter 
observer carried the line of spirit levels northward along the Champlain Canal as far as Putnam 
Station, N. Y., where he extended his work by means of water levels, covering the whole length or 
the lake, and thus gave the iirst means of determiniug the absolute height of the lake and conse­
quently also that of the plane of reference used in the hydro graphic surveys of 1870-'74. 

In connection with tllis work it was a fortunate circumstance that the Survey could avail itself 
of a series of daily observations of the water level made at Fort l\fontgomery, near Rouse's Point, 
at the northern extremity of the lake. This series was made nuder the direction of the e. S. Engi­
neers, and the Survey is indebted to the Chief of Engineers, U. S. A., and to Maj. M. B. Adams of 
the Engineer Corps for transmitting a certified copy of the record, which extends o>er nearly eleven 
years, commencing with March, 1871, and ending with September, 1882. It does not appenr that 
the series has been cliscussed before. The preface to the record book reads as follows: "The fol­
lowing record shows the water level of Lake Champlain for the date indicated. The figures in the 
last column show height of water surface in feet and decimals above zero at Fort Montgomery, 
which zero is 1.5 below top of base course of scarp wall, at the left re-entrant angle of Bastion E, 
at the outer en<l of lake postern. When water surface is below zero the fact is noterl. The ahov1, 
Hote was added to this book at Fort Montgomery on August 9, 1882, and was read to ·wmiam 
McComb, the fort keeper, by whom the observations were made, and was approved by him as cor­
rect; signed, William P. Judson, Assistant Engineer (and dated) U.S. Engineer Office, Fol't 
l\Iontgomery, August 9, 1882." 

From this record monthly means were formed and tabulated as below. 
Fluctuations of the level of Lake Champlain, as shown by monthly means from daily observations 

made by the U.S. Eng'ineers at Fort Montgomery, N. Y., between the years 1871and1882.-Tbe val­
ues are expressed in feet and give the mean of the readings of the water level on a fixed staff 
graduated from zero upwards; interpolated va..lues are inelosed in parentheses. 
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I . ! I -", -··----,--------,- ----.----·-,-,---,--,--.,--, ----~---· 

1 

__ n_·_at_e_. _ ~1 Feb. ' :\far. I '\pr. I May. i June. I July. I Aug. I Sept. I Oct. 1. KoY. 
1 

Dec. -·~ear. 

1871 (2.58)i(2.58) 3.95 4.45, 4.2812.66 I 1.80I1.571. 1.94 'I 1.45 I 1.50 (2.32) (2.59) 
' I I I 

1872 (2.09) 1(1.43)(2.22) 4.03 4.321394 3.00,363\4·59 3.80:3.9; 3.46 (3,37) 

1873 (3. 23) 1(1. 97) 2. 76 5. 99 6. 49 / 4. 1512. 50 r. 81 / I. oz / I. 37 j z. 17 2. 92 . 03) 

1874 4.15 (3.42) (3.94) (5.31)i 5.13 I 5.06 I 3.88 3.47 '2.16 I 1.64 I 1.06 I 0.89 (3.34) 
I I I ! ! 1875 0.72 0.74 z.59 4.38 4.91 '3.57 2.44 1.80 z.4211.77 2.59' 2.31. i 2.35 

1876 3. 18 3. 06 3. 11 5. 22 6. 61 I 4. 14

1

3. 01 1. 39 o. 97 . o. n o. t.1 : o. 4s · 2. s2 

1877 0, 46 0. 55 I. 47 4. 30 3· 89 , 2. 36 2. 21 2. 00 L 561 I. 39 2. 22 ! 2. 60 2. 09 

1878 2.00 I. 56 2. 28 4.42 4. 85 I 2. 94 i 1. 98 2. 80 2. 71 , I. 53 / I. 76 i 4. 05 2. 74 

1879 3.31 2.70 i 2.95 4.44 6.oo 13·73 i 2.50 I 1.64 1.06 I o.6610.8012.24 2.67 
1880 2.34 3.061

1

3.56 1 3.92 3.53' 2.33 I 1.51 I o.86 0.31 .

1

o.14 1.70 1.47 z.oG 

1881 I. 04 I I. 43 3· 06 [ 3· 46 4. 63 ' 3. 2= i I. 99 ! I. 38 0. 95 0. 62 : I. 06 I I. 53 2. 03 

__ i_8~1~2f 3 79; 3.50 I 3.26 3.88 !~~i~, 1.42 :(1.13)(1.69)1(2.25)_5~ 

Mean of 7 , I ! I , 
years,1875-'811' 1. 87 1. 87 2. 66 4. 31 4. 92 ' 3. 27 I 2. 24 I. 70 I. 28 \ o. 98 I 1. 54 2. IO 1\ 2. 40 

Mean of 12 I . :\ 
I ' . 

years I 2. 31 2. 07 2. 94 4. 46 4. 82 ; 3. 55 I 2. 49 2. 02 I. 68 1 I. 36 I I. 77 J 2. 21 :\ 2. 64 

·----~----~---'---~----~I---'-----:__ 1 ! :i 

The few interruptions in the monthly means of the earlier ;years are due to obstructions b,Y ice. 
The means for seven complete years are int.rocluced for tlie purpose of interpolation, Yiz: 
JTor January and February, 1871, we note tllat the observed yalues for March and April, 1871, are 
OH the average 0. 71 foot in excf'ss of tlie corresponding values in the seven-year series, 0.71 was 
therefore added to the Januar~' and February Yalnes of the latter series and the respecti,-e result;; 
rnserted for 1871. Similarly for De0ember, 1871, and January, 1872, the October and Nowmlwr 
values for 1871 were on the average 0.:.!2 foot abo,-e the corresponding seven-year meairn, and tliat 
amount was added to the December and January means of that series to obtain the interpolated 
tahnlar values; in like manner the April and l\Iay values were employed to give the interpo!:ltwrn; 
for February and March. The remaining interpolations were made on the same principle. The 
monthly means for the perio<l of twelve yea1·s were then inserted in the last line, which shows : 

The annual variation in the lei·el of Lake Champlain, 1871 to 1882. 

By subtracting the general mean reading 2.64 from each of the monthly means we ohtain t11e 
mean annual variation in the surface of the fake. A plus sign signifies elevation, a minim sign 
depreesion in the surface as compared with the average state during the twelve years. 

Month. Feet. Month. I Feet. 

----------
January --O. 33 July I 0.15 

February -0.57 August --0.62 

March +0.30 September -0.96 

April +1.82 October -r.28 

May +2.18 November --0.87 

June +0.91 December -0.43 

Hence during March, April, May, and June the lake is higher than its average stage and in 
the remaining months lower. It must, however, be remembered that our series is short and that 
this conclusion needs qualification. The maximum elevation in May finds its obvious interpreta­
tion as the effect of the melting of snow anll il)e accumulated within the drainage area of the lake 
during the preceding wfo.ter, and the minimum in February is due t.o the freezing up of water-
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courses which otherwise would feed the lake, bnt the apparent principal minimum in the month 
of October could not be so readily explained, and its cause is rather obscure. It then appeared 
to me dt>sirable to compare the state of Lake Ontario with that of Lake Champlain. For this 
purpose the monthly means of the gauges of that lake were extracted from the annual reports of 
the U. S. Lake Sun'ey (from Reports of Chief of Engineers from 1876 to 1881), and tabulateu as 
follows: 

Fluctuations ·in the level of Lake Ontario, .~ho11m by monthly means from observations at Charlotte 
Harbor, a.~ a representatfre station, between the years 1859 and 1881.-The tabular figures give the 
depression of the surface below a fixed plane of reference, i.e., a supposed high stage of 1838, and 
are expressed in feet and decimals. The series is made complete by interpolated values for certain 
months in the first and in the last year of observation. These values are indicated by parentheses. 
Thus the seven ·observed 1alues for 1859 are, on the average, 0.91 fo.ot below therr corresponding 
montl1ly meam; in the twenty-one-year series; hence the interpolated values for the first five mouths 
of 1859 are the respecti1e values in tbe twenty-one-year series diminished by 0.91 foot. 'rhe last 
year of the series was made complete in a similar way. 

I I I ' I ! I 
Date. .1~1 Feb. I Mar. Apr. May. : June. July. Aug. Sept. Oct. Nov. Dec. Year. 

1859 !(2.12)1(2.16+1.94)(1.34)(0.87) 0.15 0.46 0.96 1.66 2.13 2.62 2.29 (1.56) 

1860 I 2. 40 12. 57 2. 46 2. 44 2. 20 i 2. 01 1. 89 1. 90 2. 31 2. 51 2. 49 2. 48 2. 31 

1861 

1

2. 70 2. 69 2. 25 I. 71 o. 94 

1

. o. 70 o. 69 o. 98 I. 44 I. 29 I. 38 I. 58 I. 53 
1862 1. 94 I 2. 20 2. 09 1. 23 o. 40 o. 55 o. 66 o. 99 1. 52 2. 02 2. 39 2. 53 1. 54 

1863 12. 46 2. 27 2. IO I. 51 I. 01 I I. 01 I. 25 I. 56 2. II 2. 54 2. 73 2. 72 J. 94 

1864 12. 88 2. 90 2. 83 2. 29 I. 24 0. 91 I. 31 1. 69 2. 22 2. 51 2. 42 2. 20 2. 12 

1865 2. 47 2. 81 2. 40 I. 77 I. 51 I. 54 I. 74 2. 23 2. 59 2. 94 3· 26 3· 34 2. 38 

1867 2. 19 2. 21 2. 08 I. 67 o. 88 0. 58 0. 90 0. 89 I. 09 J. 63 3· 42 3· 64 J. 77 

1866 3· 53 3· 76 3· 45 3· IO' 2.64 I. 90 2. 13 2. 35 2.4912. 61 2. 59 2.13 2. 72 

1868 3· 82 +· 18 3· 82 3· 16 2. 63 2. 28 2. 41 2. 62 : 2. 85 3· 55 3· 44 3· 46 3· 19 

1869 3· 6o 3· 47 3· 28 2. 54 J. 951 I. 78 I. 51 I. 56 I. 71 2. 01 2. 42 2. 27 2. 34 

1870 I. 74 I. 59 I. 66 o. 63 -0.05 o. 17 0. 44 o. 89 I. 49 I. 84 2. 26 2. 46 I. 26 

1871 2. 68 2. 90 2. 61 I. 95 I. 66 I. 73 I. 90 2. 34 2. 68 3· 25 3. 63 4.,20 2. 63 

1872 4· 35 4. 55 4. 68 4. 26 4. 02 3· 70 3· 64 3· 79 4. 04 4- 14 4. 25 4. 44 4. 16 

1873 + 51 4· 6o 4· 43 2. 75 2. 07 2. 02 2. 08 2. 32 z. 76 3· 12 3· 28 3· 15 3· "9 

1874 2. 68 2. 34 r. 90 r. 79 I. 66 I I. 10 I. 59 1. 84 2. 34 2. 95 3· 48 3· 18 2. 34 

I 1875 4· 13 4.46 4. 30 3.52 3.17 i 3.12 2.97 3· 15 3. 38 3. 63 3. 81 3.91 J. 63 

1876 I 3. 50 2. 87 2. 28 I. 36 o. 68 I 0. 56 o. 54 o. 96 I. 6z I. 96 2. 30 2. 56 I. 77 

I 
1877 I 2.96 3. 19 3.07 2.46 "2.31 2.49 2.46 2. 72 3· 13 3· 52 3.66 3.51 I 2.96 

1878 3· 37 3· 13 2. 61 2. 21 I. s8 I. 88 I. 92 2. 02 2. 17 2. 60 2. 63 I. 95 I 2. 36 

1879 2. 18 2. 52 2. 50 2. 24 2. 08 2. 05 2. 24 2. 61 3· OJ I 3· 45 3. 84 3. 82 I 2. 71 

1880 3· 6o 3· 30 2. 98 2. 75 2. 54 2. 40 2. 47 2. 84 3· 15 ·13· 63 3· 73 3· 93 i 3· I I 

1881 i 4.231~~ 3.20 2.90 (2.68) (2.76);(3.02) (3.40) (3.i7) (4:03)i(4.06Jii~~ 

M::::~e:: I I I 
years ! 3. 03 , 3. 07 2. 85 2. 25 1. 78 1. 67 1. 75 2. 01 2. 39 2. 76 3· 02 3· 051 2. 47 

Mean of 23 I I 
I years \3.04i3.08!2.84 2.26 1.79 1.65 1.74 2.01 2.40 2.77 3.0513.06,, 2.47 
~---' __ • 

1 I I !I 

The annual variation in the height of Lake Ontario is here brought out with much greater 
regularity and distinctness, as might be expected from the longer series, as compared with that 
of Lake Champlain. The minimum occurs in February and thus supports the SUl'mise that the 
same is the case for Lake Champlain and that the October low water of the latter Jake is accidental 
and would disappear in a longer series of observations. 
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The waters of Lake Ontario rise steadily from February to June, when the highest stage of 
the year is reached. The total or mean range is 1.43 feet, whereas Lake Cbaruplain fluctuates 2. 75 
feet between February arnl May, as migbt be expected frou1 the uarrmnwss of tbe lake. It can 
be shown that the annual Yariation of Like Ontario follows quite closely the >ariation in the rain­
fall, excepting that the small October rise in the amount of precipitation.is not refiPctt><l in the 
variation of the lake. The following figures of ratios of the month!:- mean rain-fall are taken 
from my diflcussion of the aqueous precipitation in the United States published by the Smithsonian 

·Institution, second edition, Washington, 1881, pages 198, 190, type II. for twenty-seven stations iu 
western New York:• 

Month. Feet. Month. I Feet. Remarks. 
! ------- ----,-

January. 0.78 July. I. 28 Least monthly precipitation in rain and melted snow 

Febr:uary. 0.69 August. I. 09 in February; greatest precipitation in June. 

March. o. 79 Sepkmber. I. 07 

April. o.86 October. I. 17 
May. I. 14 November. 0.97 

June. I. 29 December. 0.87 

A comparison of the state of Lake Champlain with the amount of rain (and melted snow) at 
Burlington, Vt., during the years 1871-1882 is not so conclusive, the raiu-fa11 at any one station 
being too local a phenomenon to be a reliable index for adjacent localitie:_.:. I ham extracted and 
tabulated the following figures from the annual reports of the Chief Signal Officer; they give the 
observed precipitation in inches for the Burlington station established in May, 1871. The obser­
vations cov:er the same period during which the height of the lake was gauged. 

,------,-------c--------------~--------- ------···----------------

1--D-a-te_. - -J-an_._I Fob,_M_a_·r-1 A_p_r_. j_i-_fa_J_" . ~=· I July. 1

1 

Aug. 
1

! Sept. I Oct. ! I\o\ Dec~- ~~?~;r.1 
~:: ;~;;!;;; ;;+;;j;;; ;;; ;;;!;~;;!;;;!;:: :;~ :;:' ,," 
1873 2.18jo.36 1.54 1.4311.46 I.35 4.83iz.21f2.09 5.87 1.59 1.01 25.92 

1874 3. 441 o. 82 I. 34 3· 19 , 4. 21 3. 85 7. 15 I. 07 I 4. 21 J. 09 ' 0. 82 I 0. 75 31. 94 

1875 I. 26 ' o. 86 I. 12 I. 38 3. 56 3. 00 2. 73 2. 84 4. 56 3· 54 I. 34 ' 0. 7 5 ' 26. 94 

1880 

1881 

1.6o 1.31 3-11 2.38 2.30 2.91 2.49 2.66 4.82 0.92 I.5 r.52 '27.53 

I.43 0.32 2.52 2.53 0.95 3.11 4.06 +74 3·45 6.39 2.2 1.46,33.17 

7.52 0. 79 I.65 3.06 3.05 2.4915.18 5, 18; l. 13 4• 78 3· 38 I J. 24 41.45 

o. 78 !. II l. 45 o. 97 o. 38 4. 52 i 2. 71 2. 39 : 2. 82 I. 36 3· 56 I 2. 22 : 24. 27 

o. 97 \ 1. 73 I. 46 I. 33 ! 2. 30 I 2. 26 I 3. 26 6. 22 2. 57 I o. 62 ' 25. ZI 

I. 56 0. 62 2. 27 I. 89 2. 22 I 2. 69 I 2. 34 I. 54 L 30 !. 89 : ' 20. 99 

0.62 

o.88 I. 79 
I , , 

1882 o. 44 1. 10 2. 34 1. 2 3 2. oo 3 . 11 2. 37 3. 49 1 5. 22 1. 21 r 1. 47 1. 60 r 25_ 64 __ ,__ --·-- ____ , __ 
M~anofI2} i I I 3. 23 i I. 94 1 L 43 I 28. Si 

1.98 l' 0.84 1.61 1.75 l29 2.84 3.94 3.57. 3.391 ; I 1: 
years. I 3. 27 [ 2. 05- ( 1. 49 \\ 29. 02 

Accordingly on the average of twelve years the precipitation at Burlington shows a minimum 
in February and a maximum in July. 

Reverting to the anomaly of a low state of the lake in about the month of October, that 
peculiai'ity is most pronounced in the year 1880. During the first half of that year the lake was 
above the average height nearly ha.If a foot; in July it lowered and stood for the second half of 
the year one foot and two-thirds below that level. This extraordinary depression was supposed to 
be due to the effect of winds, but tbese would only partially and indistinctly respond, as may be 
seen from the following set &f figures, showing the relative frequency of observed northerly (NE., 

----------------- --··------ --- -
"These ratios sum np to twelve for the total of the year; to convert them into absolute measure or inches mul· 

ti ply by three, very nearly. 
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N., and NW.,) and southerly (SE., S., and SW.) wfods, taken from the annual reports of the 
Signal Oorps for the station Burlington : 

! 

Northody I Soo.<ho.Zy 'Diffore~~ 188o. Northerly Southerly ! Difference 1880 .• 
• winds. winds. N.-S. Wlnds. wmds. I N .-S . 

------~- ----1--

26 51 I -25 January. 29 58 -29 July. 

February. 30 49 -19 August. 40 441 -4 
March. 53 30 +23 September. 31 

:: I 

-20 

April. 33 43 -IO October. 23 -39 
May. 28 59 -31 November. 24 52 -28 
June. 32 45 -13 December. I 42 37 I +5 

I I 

Thus in October, 1880, the southerly winds blew with greatest frequency as compared with 
northerly winds, and corresponding theret-0 we find the greatest depression of the lake level. 

'l'he extreme fluctuation of the level of Lake Champlain as observed between March, 1871, and 
September, 1882, is noted as follows: 

Highest stage, May 18, 1876, reading of staff 7.85, equal to 5.21 feet above average level. 
Lowest stage, October 12, 1880, reading of staff -0.U equal to 2.78 feet below average level. 
Hence total range observed at Fort Montgomery 7 .99, or about 8 feet, aud it will be shown that 

in an extreme case the soundings on the chart published by this Office may have to be increased 
by this amount. 

Secular variation in the level of Lake Champlain. 

Any inquiry into the non-periodic fluctuations in the annual mean levels for a series of years 
ruay, at this time, appear premature, yet we shall present what information we have and supple­
ment the same by a similar inquiry respecting the changes noted from year to year in Lake Ontario, 
as tbis may possibly help to extend the scanty material for Lake Cham plain at present available. 

The annual means for tlie beights of both lakes are already given in the last column of our 
tables, and when plott{;d • indicate a certain correspondence in the secular variation, commenciug 
with the year 1S73. This wm1ld bring the lakes under similar climatic conditions, and would pt~r­
mit the inference that, as in Lake Ontario, since the earliest records in 1859, a gradual shbsidence 
in the level has taken place, the total secular lowering being somewhat less than 1 foot. Tliis 
ftuctuation is gh'en by the following numbers, found by eubt:actiug 2.64 from the individual 
annual means in the case of Lake Champlain, and by subtracting the individual annual means 
from 2.47 in the case of Lake Ontario. A plus sign will then 1ll(licate for either case a higher 
Btage, a minus sign a lower stage than the average. 

Year. Lake On- Year. Lake On- Lake Cham-
tario. tario. plain. 

Feet. Feet. Feet. 

1859 +0.91 1871 -0.16 -0.05 

186o +0.16 1872 -1.69 +0.73 
1861 +0.94 1873 --0. 62 +0.39 
1862 +0.93 1874 +0.13 +0.70 

1863 +0.53 1875 -I. 16 --0.29 

1864 +0.35 1876 +0.70 +0.18 

1865 +0.09 1877 -0.49 ---0. 55 
1866 -0.25 1878 +0.11 +o. IO 

1867 +0.10 1879 -0.24 +0.03 
1868 -0.72 188o -0.64 -0.58 
1869 +0.13 1881 -1.01 

. 
---0. 61 

1870 +1.21 1882 ---------- ---0. o8 

• See illustration No. 33, 
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To lessen the influence of accidental circumstances on the main effect of the secular variatioH 
these numbers may be smoothed out, when their bearing can be more readily understood, and whell 
treated graphicallJ will assume a more cliaracteristic form. The following simple treatment will 
answer in the present case. Suppose a, b, c be any three consecutive values of a function for equi. 
distant arguments, then the smoothed-out value for b will equal ! (a+ 2b + <~); this is PqniYa1e11 t 
to forming two sets or columns of figures of means of two. We then have for secular fiuctuatiO•l 
the values: 

Year. Lake On- y I Lake On· I Lake Cham-
tario. ear. . 

1 
. I tano. p am. 

Feet. Feet. Feet. 

186o +0.54 1871 -0.20 ------
r86r + .74 1872 -r.04 +0.45 

18621 + .84 1873 - .70 + .55 
1863 + .58 1874 - .38 + .37 

18641 
J_ " 1875 - .38 + .08 j • .).) 

1865 + .07 1876 - .06 - .II 

1866 + .07 rsn - .04 - .20 

18671 +.JO 1878 - .12 - .08 

18681 - .16 1879 - .25 - , II 

18'69 ' + .18 1880 - .63 -.44 

1870 I + .60 1881 ------ - .47 
I • 

The gradual change from the positive to the negative figures in each series is significant. of 
the character of the secular change. It is, howeYer, only by continued observations that. further 
advances can be made in tbis inquiry, which itself is linked together and interlaced with the sub­
ject of secular changes in the rain-fall and of the climate in general. 

The accompanying illustrations of some of the principal results require no further remarks. 

The absolute height of the lake above the ocean. 

The absolute height of Lake Champlain when in an average state, as measured by the water­
gauge at Fort Montgomery between 1871 and 1882, may now be closely approximated. Tbe fol· 
lowing data are available for this purpose: Bench-mark on grist-mill at Greenbush, OJ)posite 
Albany, N. Y., above the half-tide or average level of the ocean, 4111.489 or 14.73 feet. This result 
depends on tidal observations in New York Harbor, by the Coast SurYe.r, at Go;ernor's Island, 
between 1852 and 1879, inclusive (comprising, therefore, one and a half revolutions of the moon's 
nodes), and on spirit-leveling along the eastern side of the Hudson River, bJ J.B. Vose, in 1857-'58,• 
and resumed by 0. H. Tittmann in 1877. This same bench-mark was the starting point (le>el) for the 
determination of the heights of the Great Lakes (Professional Papers, Coqls of Engine.ers, No. 2'1, 
p. 608). In 1882 Assistant Tittmann resumed the leveling operations for the connection of Albauy 
with the lake. The line started from Albany, at Lock No. 1 of the Erie Canal, the height of which 
he had determined in 1877, viz: Miter-sill at southeast gate of lock, above mean sea leYel, -lrn .873 
or -6.145 feet. He then followed the tow-path of the Champlain Canal to White Hall, N. Y., and 
thence carried the line along the track of the Delaware and Hudson Canal Compan;y's Railroad as 
far as Putnam station. There a water-gauge and mark was established and connected with others 
placed at Port Henry, Plattsburgh, Burlington, and Rouse's Point. Ile makes B. l\I. No. 40, cut 
in the railroad culvert at Putnam, to be 32m.536 above B. M. at Lock 1; the absolute l!eight of 
No. 40 is therefore 3om.663 and the zero of his water-gauge 30m.048, the latter being om.615 below 
this mark. Simultaneous observations were made by means of these gauges of the stage of the 

"The zero,of gauge at Governor's Island was transferred to mark on Hudson River, foot of Eighteenth street, 
New York, by water level. 
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lake surface for fifteen consecutive days, November 4 to 19, at the hours 8 a. m., noon, and 5 p. m. 
The zero of each gauge was referred to a permanent bench-mark established near it. These gauges 
were each 4 feet long and graduated from top downward. 

·we have: Mean water-level, November 4-18, 1882, correspornJs to reading 0.995 on the Put­
nam gauge; this mean level, therefore,, is 29ru,053 above the ocean, and corresponds to the reading 
om,34;3 of the Rouse's Point gauge. This places tlie zero of the Rouse's Point gauge 29m.896 a hove 
the ocean, aml siuee the Rouse's Point bench-mark on Chapman's Block, north side, is 3m,649 above 
ii, the latter is 33m,545, or 110.06 foet above the mean sea-level. This mark has been proposed for 
an international bench-mark for the connection of the American and Canadian spirit levels in this 
P~gion. 

According to .Assistant Tittmann the Chapman Block bench-mark is 1m,350 above the level of 
}1eel ofloop-Lole of Bastion A, Fort Montgomery, which is also known as the hytlrographic !Jeuch-
111ark of tl1e fort, and this bydrographic mark is 2m.925 above the U. S. Engineers' bench-mark, 
"\) hich is the lewl of base course of scarp wall of Rastion B; * the latter is therefore 29m.270 ahoYe 
tl1e mean sea-level. The zero of the Engineers' water-gauge being one and a half feet below this 
r•1ark, and the average readings of the water-level between ]871 and 1882 (vide preceding tabli>) 
l•eing 2.64 feet, we have finally the height of the average lake level above the mean sea-l•wel 
!J.Jrn.618, or 97.17 feet. Pending spirit-leveling between the Putnam and the Rouse's Point marks 
and further observations of the lake level for a series of years, this result may be accepted as a 
close approximation to the true value. 

I estimate its probable error or uncertainty at about ± 0.3 foot (exclusive of uncertainty due 
to secular cliange). 

We can now also determine the height above the ocean (mean tide) of the level of reference 
adopted on the Coast Survey charts of the lake; thii level has reference to a· gauge and mark at 
Plattsburgh, and computation shows that the chart-plane ver,v nearly corresponded to the zero of 
the Engineers' gauge at Fort llfoutgomer.r (was about om.02 ab0\7 e it); this plane of reference con­
sequently is Ycry nearly 28m.83, or 94.6 feet above the mean level of the Atlantic, and is also om. 78, 
or 2.56 feet below the average level of the lake, period 1871-1882. No investigations bearing on 
the distribution of temperature of the wateni of the lake have been made, as far as known. The 
l'olation of temperature to depth down to 400 feet, and the depth to which the diurnal and the 
imuual fluctuations of the temperature of the superincumbent air are propagated, could not but 
prove interesting and valuable as physical facts. 

Respecting tides it is hardly necessary to remark that no measurable amountt can exist in this 
hke in consequenc0 of its small size and inconsiderable mean depth and width. 

The present preliminary investigation of the height of the bench-mark at Ronse's Point was 
u.ndertaken at the instance of the Department of Public Works, Ottawa, the secretary of that 
o.epartment being anxious to connect his levelings with one of our marks of precise levels. 
----------------------------------------------

*This same level is designated by Assistant Tittmann "water-sill level at the fort." 
t The suliject of tides in large lakes and of some kindred phenomena of oscillations has received tbe attention of 

the U. S. Lake Survey, and reference to it may be found in some of the annual reports; e.g., that of 1872 cvutains a 
very valuable discussion on the tides observed at Milwaukee, Wis., by General C. B. Comstock. Both the solar and 
lunar components of the tides are sensible in Lake Superior and in Lake Michigan; in the latter case the ranges are 0.05 
foot, or 1 cm .5, and 0.08 foot, or zcm.4, respectively, for the two luminaries. Spring and neap tides and other tidal feat­
ures are plainly brought out. 
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GULF STREAM EXPLORATIONS-OBSERrATlOXS OF CUl\RENTS-1887. 

A Report by Lieut. J.E. PILLSBURY, U.S. N., Assistant. 

U. S. COAST AND GEODETIC SURVEY STEAMER BLAKE, 

September 19, 1887. 

t: Srn: I hnve to make the following report of the sea,son's work of the bydrographic party under 
my command, in continuing the inveJtigation of the Gulf Stream currents. 

The Blake left New York ou January 11, and, after a stormy passage, reached Key West, and 
commenced the observations. The only alteration in the ancboriug gear from that in use last year, 
bas been to place the i·eel carrying the anchoring wire rope below decks. A room was bulkheaded 
off from the forward coal· bunker, and tlie reel securely fastened in this room to beds placed on tlie 
sister keelsons. 'l'he brake governing the reel in payiug out the rope was held down lly weigbts 
on the end of the lever, and by a line leading from the lever to the upper deck, the friction was 
controlled from the latter point. This was adopted in order to avoid confm;ion or mistakes, which, 
by the use of signals to the men stationed at the reel, would probably occur. The throttle of the 
engines reeling up the wire rope on its reel was also governed on the upper deck, so that one man 
could attend to the whole operation of paying out pr heaving in and reeling up the wirt>, and ho 
was on the upper deck where be cortlcl be under the immediate direction of the commanding oflicei·. 
Two men were stationed in the reel.room, whose duty it was to keep the machinery oiled and I-.> 

guide the rope smoothly on the reel as it revolved. 
The diameter of the rope was less this year than before, one-half inch (in diameter) being th•l 

one used. This size presents about one.fifth less surface aud this difference is very marked in tirn 
strain caused by the skin friction. Only once did it carry away during the season. The anchor 
became caught on the bottom, probably in a coral rock, and it was with the greatest difficulty that 
it could be broken. 

The current meters were the same as were used last year, except that the registers of the 
velocity were renewed, and the new ones were so graduated that the readings could be made more 
oo.sily and with less chance of error. 

In order to distinguish the cross-sections 1muth of the initial one (cross-section A at Fowey 
Rocks) from those to the northward, I have given them double letters. Illustration No. 34 shows 
all the cross-sections in the .. project for the development of the Gulf Stream. This has alrea<ly 
boon submitted to you, except a line.marked EE, and the lines drawn between the islands of the 
Caribbean Sea. These additions fo the scheme I believe to be necessary for the full development 
of the Gulf Stream, aud will explain my reasons for this conclusion later in the report. 

In presenting the most noticeable features of this year's observations, I shall venture to draw 
your attention also to the connection between this year's work and that of the previous years. 

173 



 

174 UKITED STATES UOAS'.r AND GEOJ>E'.rIO SUHVEY. 

'While a report is supposed to be confined only to operations completed since the last report was 
made, yet a better understanding will be gained by comparing all the observations. 

Tile first two years were devoted to rnvestigating the currents of section A, the narrowest 
part of the Stream, with the object in view of ascertaining the laws governing the flow. This 
year's investigations have been made at three sections, and I think that, viewing the latter with 
the light of the former, an interpretation of the record can he made with considerable certainty, in 
spite of the fact that the observations on the sections this year are not so numerous. 

The sect10ns occupied this season were CU, between Rebecca Shoal and Onba ; DD, between 
Cape San Antonio, Cuba, and Yucatan, and section F, from Cape Ha\teras Shoal in a direction 
about southeast. 

All of these sections are of much greater depth than ever before attempted, and not the least 
gratifying feature of the season's work was our ability to anchor expeditiously and :safely in these 
depths. The greatest was off Cape Hatteras in 1,852 fathoms, and that, too, with a surface current 
of over four knots. 

I shall take up the different subjects in this report iu the following order: 
1. General characteristics and limit of the Stream at each cross-section. 
2. Daily variation. 
3. Axis of the stream. 
4. Depth of the stream and velocity at different depths. 
5. Comparison of results obtained at various sections. 

!.-CROSS-SECTION CC. 

1. General characteristics and limit of the Stream. 
The cnrreuts at this entrance to the Straits of Florida lrnvc beeu long known to mariner/to 

be extremely crmtie. Vessels sometimes have an easterly current alollg the Florida Banks, and 
sometimes a westerly current. Sometimes they are set toward the hauk, and again toward the 
middle of the Stream. These variable currents are to be expected west of " the Elbow," but the 
width of the variable zone i:s much wider west of American Shoal t!iau it is east of that point. 
Vessels in passing across the channel between RBbecca Shoal and Tortngas experience, generally, 
a northerly or southerly set. Mans think that. a large portion of the Gulf Stream water enters the 
strait through this passage; aud many more are of the opinion that the predominating current 
is norther!~·, and give this as a reason why so many vessels are wre"ked ou Southwest Reef at 
Loggerhead Key. To settle these questions, therefore, I established three stations in the vicinit~-, 
and 1ilaced a reference tide-gauge at Rebecca Shoal light-house. One station, "a," was near 
Rebecca Shoal; station "b" was near the western side of the passage, and 1'tation "c" was on the 
bank, situated about 5 miles west of Loggerhead Key. Statious "a'' and "h" were occupied 
twice each. I found the current setting practically north with tile flood tide and south with the 
ebb, in the passage betweeu Rebecca Shoal anti Tortugas. 

The currents are shown by curves.and the directions by arrows on Illustrations Nos. 35, 36, 
and 37. .All northerly currents are plotted above the zero of velocity, and southerly currents 
below the same zero. At station "c" the ob:<ervations show that there was a southerly set which 
overcame the lesser flood tide, so that for eighteen hours it was runuiug south. 

The flood tide, however, was indicated during this time by a decrease in the"'velocity of the 
southerly set. 

Sta.tion No. 1 of the cross-section was situated 18 miles distant and nearly south of Rebecca 
Sho:d, and was about 3 miles outside the 100-fathom curve in a depth of about 240 fathoms, 
(Illustration No. 42). Here, also, the tidal action was noticed, causing a very irregular current. 
Only once during the three times we anchored at this locality did the current set with regularity to 
the eastward, and then only in tbe upper strata. 

It is probable that this station is at least 10 miles from the usual northern limit of the Stream, 
and, although there may be a slight eastern tendency to the flow, it is so slight and variable that 
the interference of the tides and winds easi1y overcomes it. Tl1ere are indications in the record 
that, with the flood tide, the easterly set predominates. On anchorage 1 and 1• (Illustration No. 
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35) there seems to be a somewhat regular change following the tides. Separating the curves into 
their component parts towanl the cardinal poiuts of the compass, Urn curves of the east and west 
components at No. 1 show decided fluctuations at flood and ebb. 

No. 1 a happened to be at, a time wllen the tide-gauge at Rebecca showed a ver_y irrrgular ti<le, 
and the currn shows a like inegularit,y. 

At No. Jb (Illustration l\o. 36) tlie directions at the smface, at l;') fathoms~ :tt 30 fathoms, aud 
- at 65 fatlloms, with one exception, are all to the eastward. At 130 fathoms the flow was found to 
be southnly and nOl'therly, the change in directiou comiug two or three lionrs after high and low 
water. The tide-gauge at Hebecc•i "l'l"ar;, nnfort1111atcl,r, do'\\ll at thi>; tinw, lmt for the times of the 
high and low waters the prediction tahles are probably ~ufficiently close for om· uee<ls. 

Station ~o. 2, which is about W miles south of No. 1 aud 34 mih; from Rebecca Shoal, has 
also very incguhtr currents. At the first anel10mge the surface tlirectio11 w:is l'asterlj·; at rn 
fathoms aud 30 fathoms \"ery irregular; and at 6.) and 130 fathoms deptl.J all were southerly, witb 
but one exception at each depth. At No. 2" (Illustration No. 37) tlH:0 surface wa:o; irrt•gular, bu6 
the southerly flow predomiuated. At the other depths the sonthet'lj· flow was al way:; found, wit\ t 
the exception of two observations, one at 15 fathoms when the current was EXE., and one at 3J 
fathoms when it was E. by N. These anchorages (~os. 2 and za) were at aboL1t the time of zer11 
declination of the moon, and there is a marked similarity rn the observations. Tim next time the 
station (No. 2b) was occupied, the surface, 15 fathoms, and 30 fathoms flow was steadil~· to tlH 
sontlmard and eastward, while at the lower depths it was irregular in direction, hut the souther] \T 

predominated. Uomparing the three sets of observations according to strength of currents, it i > 
seen that the stmnger the current the more constant the direction. No. 2h had the greatest velocity, 
and tlte upper stratum flows regularly, while the lower and weaker currents are irregular. No. 2 i3 
the next in order of strength, and we see that its surface is fairly regular iu direction, the inter­
mediate strata irregular, and the lower strata setting south. No. 2• is the weakest of all. Its 
surface is irregular in direction, while all the water below fiows southerly. 

Stations. 2•. 2. I 2•. 

1---------1--1 
Strength of surface current .•.•...••.• -··.......... 1. 76 
Depth of strata ha.,-lng easterly set • • . • • . • • • • . • • • . . 3}, 15, 30 
Depth of strata having irregular current • . • . • • •• . . 65-130 
Depth of strata having southerly set .•....•••..... 

o.: !1 ......... ~·-~~ .. 
15-30 Rt 

63-130 15. 30, 65, lJO I 
-~--~---

From this table it is seen that the stronger the current the deeper is the stratum flowing tl'I 
the eastward, and the lower down we have to go to find the southerly set, or the irregular flow whicl 1 

is between them. The Stream in its daily and monthly variation carries a varyiug qnautity ot' 
water, and consequently either its limits or its velocity must change. The latter we know is th 'J 

fact; but from the observations at this station we see that the limit change~ also, and probably at 
all parts of the Stream where there is room for an expansion it takes place, spreading out on th.; 
surface to a greater width as well as increasing in velocity. The St1·eam at thi., section does not 
touch the banks or the bottom, except, possibly, on the Cuban side, and that but rarely, and the 
surface limit is therefore continually changing its position. 

This station is very near the average edge of the Stream. Sometimes tidal action extends 
to and beyond it toward the middle of the Straits, and sometimes it is to the northward of it. 
Ordinarily, on the surface, an easterly or southerly set may be expected. The first time the station 
was occupied, which was at about zero declination of the moon, probably the edge was nearer the 
anchorage than at the other times. The surface flow only, was easterly, but it was constant. 
At times the velocity would increase a knot or more in ten or fifteen minutes, and return again to 
it-s original speed. The wind was from the eastward, and the vessel was generally lying. broad­
side-to. She would suddenly tail to the current, and the pole would show the increai;ed speed, but 
in a very short time the vessel would swing back again to her original position, and the current 
would lose its speed as suddenly as it had gained it. It seemed as if the edge of the stronger 
current was snake-like, and sometimes the convex part would reach our position, causing a 
momentary increase. 



 

176 UNITED STATES COAST AND GEODETIO SURVEY. 

The same effect would have been caused by the anchor dragging steadily over the bottom, 
and then suddenly mp, but I am positive the anchor did not drag, for whenever such was the 
case, the accumulator rubbers, being released from their pressure~ would canse the anchoring boom 
to jump in st1ch an unmistakable manner that there was never a doubt on the question. 

Anchorage No. 2"' was outside the limit, or rather the limit of the Stream was to the southward 
of the anchorage, and at No. 2b it was to the northward. 

Stations Nos. 3, 3:!, 4, 4z, and 5 need no special mention under this head, but attention will be 
drawn to them under the head of axis of the Stream, and also under monthly variations. 

2. .Daily variati<m. 
The daily variation at Section CO is a.s marked as at Section A, and with no greater irregulari· 

ties in point of time than are found in the tides in most harbors. There were eight maximum 
velocities, arriving at a mean time of 9h 18m before the upper transit of the moon, and three arriv­
ing at a mean time of 3h 25m after the transit. These times are from the mean curves, which are 
constructed the same as last year, by taking one-fifth the sum of the readings of each current curve 
for each hour. The surface current may have been abnormal at a given time, therefore the mean 
of all the different strata, it is thought, will show more nearly the time of the normal variation. The 
regular variations at this section are not as excessive as at the other sections, but this is to be 
ex:pected, as will be seen later in the report in the comparisons of the different curves. The time 
of the '' establishment" at this section coincides very closely with that found at Section A, the 
latter being 911 09m before and 3h 37m after the transit. It is probable that there is actually a slight 
difference in the times of the establishment at the two points, but to determine it with exactness 
would require many more observations than it is possible to obtain without a great expenditure 
both of time and of money. I think, however, for the practical purposes of navigation, we may 
place the" establishment" at Section CC at 9b 2om before and 3h mm after the transit. 

3. A,rfa of the Stream. · 
The axis of the Stream at this cross-section, or the point at which the surface velocity is the 

i;trongest, is best shown by the horizontal curves, Illustration No. 38, Fig. 1. It will be noted that 
the lower part of the curve at station 1 represents a minus current. This station being outside the 
limit of the true Stream, tl!e velocities were separated into their components, toward the four car­
dinal points of the compass, and the east and west components were used in the curves. 

The obiservatious show a strougcr current at station 4 than at any other point, but they were 
taken" at a higher declination of the moon than any of the others. Fig. 2, on the same plate, sliows 
b. mean cnrve of all the observations taken at each station, in a broken black line antl an imaginary 
currn in a thin black line, in the com;truction of which an allowance has been made at various sta­
t ions for an increase in velocity according to the declination of the moon. This places the axis 
hetwecn stations 3 and 4. 

Tbe direction of the flow of the water on the surface, at this section, was entirely different 
from the other sections thus far examined ; on all the northern stations the average direction was 
to the south ward of east, and on the southern stations it was to the north ward of east. The fol­
lowing table gives the average surface direction for each of the stations except No.1, which is out­
side the Stream. 

I 
Station ______ ! 2. I a. I Bi· I 4. I 41. I 5. I 
Direction ..•. ; SE. byE.iE. E. is. E. t S. E. byN. NE. byE. l E. NE.i N. 

It will he 11otfoc!l tbat twweeu stations 3~ and 4 the current changes its direction toward the 
ea>:t, and on both siues of this neutral line, the current draws toward it. 

Ou t lw other ~!·ctiou~, the surface al ways maintains about the same direction in all parts of tile 
8trea111. It woul<l !:iellm tbat this inward ten<lency also indicated the position of the axis. Uue of 
the most interesting featul'es of the position of the axis of this section is the fact that it is situated 
near mid-stream instead of on one side. Your attention will be called to this point later iu the 
report. 
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4. Depth of the Stream and the velocity at different deptlis. 
Illustration No. 39 shows the profile of the Florida Straits at this section and the vertical 

curves at their stations, but revolved 900 from the true direction of the fiow, so that they can be 
compared. The curves are constructed b~· plotting, at the proper depth, the a>erage >elocity as 
gfrcn by the observations at that depth. The zero of each curve is the position of the station on 
the line. The observatious were taken only to 130 fathoms, and below that depth to zero the line 
is prolonged in the same direction. This continued line is drawn straight, but probably it should 
be a curve gradually approaching the vertical as the velocity approaches zero. 

No. 1 station is undouutedly outside the limit of the Stream, but for the time of the observa­
tions a slight easterly flow is indicated above 60 fathoms, and to the westward below that depth 
to about 150 fathoms. No. 2 station is near the edge of the Stream, but tlte i11terforenceof the tides 
makes the \Tertical cur\Te, as shown, slightly in error, and probably tbe average depth of the true 
current is not much if any below 100 fathoms. All the other stations are within the limits of ti.Jc 
Stream, and Nu. 4, wltich is next to the southward of the axis, extends to the greatest depth. The 
observations at thfr; station were taken a.t the highest declination, and it is probable, therefore, that 
the average zeru current will be found at a less depth than shown. The dotted line joining the 
zero points of the vertical cunTes on Illustration No. 39 shows the form of the current prism as 
oliserved, and it will be at once remarked that there is a certain symmetry in the two halves of the 
cnrve. A similar line drawn through the zeros of the vertical curves of section DD passes through 
nearly a constant depth (about 300 fathoms) which is very mu!.!h less than the greatest depth at 
section CU. It is a remarkable coincidence, however, that the areas inclosed in the two dotted lines 
are almost exactly the same, the proportion being 100to103. In both sections the channel is more 
than sufficient to carry the water. At CO the bottom or sides do not interfere with the Stream . 

.At DD the bottom does interfere slightly on the Yucatan side of the channel. 
Section CU has the larger area of prism of the two. • 

II.-CROSS-SECTION DD. 
1. General character·istics and limit of the Stream. 
The profile of the bottom at this section is quite unlike that of section CC, but resembles sec· 

tion A, with the exception of its depth. 
To the eastward, the island of Uuba rises precipitously from considerable depth. The western 

sille is bordered by the Yucatan Bank, which has a depth of 100 fathoms 20 miles from the shore. 
From this point tlte slope is gradual at first, but the inclination increases rapidly between 500 and 
1,000 fathoms. Station No. 1 (see Illustration No. 40) was on the Yucatan Eank in 23 fathoms of 
water, 15 miles from Contoy Islaull aml about 5 miles from the 100-fathom curve. The current 
here was partly tidal and partly Gulf Stream, the flood tide combining with the Gulf Stream cur. 
rent, causing the former to run eighteen hours. The dirf'ction of the e~b was about east, and at the 
turn, the direction changed to north west by the way of north. The eurrent at 15 fathoms was quite 
irregular, as if affected by the bottom causing it to eddy and swirl. 

That this was the case was, on one occasion, shown conC'lusively. At 7.49. a. rn., March 25, 
the direction of the current at 15 fathoms was SW. Observ!l.tions were taken for direction in quick 
succession with the following result: 

Time. I Depth. I Direction. 
-- -i------------ -------

k. m. I Fathoms./ 

8 11 81 I NW. 
8 15 8 N. 
8 17 8 i N. 
8 1g 15 SE. 
8 21 15 SSE. 
8 23 12 NNE. 

8 25 

8 57 

12 

15 

NE. 

SE. 

At the distance of this station inside the 100-fathom curve (5 miles), probably at the time of 
great.est declination of the mQoJI, the Stre~Ql current entirely overcomes tlle tidal current, but as 

B. Ex.17-12 
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the water becomes shoaler and more removed from the Stream, the tides predominate. The true 
limit of the Stream is probably near the 100-fathom curve, and this limit does not vary to any 
great amount. The other stations do not need particular mention until we reach Station No. 6, 
the easternmost of the section. The first anchorage at the station was at a low declination of the 
moon, and the surface current set northeasterly most of the time. The next anchorage at the 
station (No. (}a) was at high soutlJern declination, and a southeasterly current was found on the 
surface, and au east or southeast below. The normal flow below the surface was in each case from 
the Gulf of :Mexico into the CariblJean, aml the fact that this eddy extended to the surface with 
lligh declination leads to the belief that this st,ation is situated ontsitfo the average limit of the 
Stream, that the stronger the Stream itself the more the "volume of the eddy, and that with a weak 
Stream the less marked is the eddy. At tltis time the Stream is spread out to the eastward and 
flows northeasterly into the Straits of Florida. Anchored on the bank off Cape San Antonio 
(which is very narrow), t_he current was found to follow the tides, the flood settiug- to the north­
ward and the ebb to the southward; so that between the eastern limit of the Stream and Cuba 
we have the eddy or southeast current and the ebb aud flood currents mutually interfering with 
each other ami with the Stream. The eastern limit of the Stream is to be placed at an average of 
about 20 miles west of Cape San Antonio, with a probable zone of variable flow for some distanc& 
on either side of this. 

2. Daily variation. 
The time of tlie daily variation is as marked at this section as elsewhere, but the variation in 

velocity is more excessive than before experienced. At one time it increased in frrn hours nearly 
3 knots, all(l in the next nine hours decreased again; at another time in three hours it increased 
3! knots. The avera~e of all the maximum velocities gives, as the "establishment" of the Stream 
at this section, lOh before and 2i. 2om at'ter the moon's transit. In these results, the number of the 
maxima from which the a>erages were obtained were equal, but on the other sections the numlJer 
of the maximum velocities arriving before the transit far exceeded those arriving after it. 

The lunar an<l solar attractions (to which causes the daily variations are probably for the most 
part due) are of unequal periods. The tides are at some places reguJar in height and in times, and 
at others irregular. 

It is possible that in the same way the daily variations may be modified in character, from 
local or other causes, so that the time of tl1e arriYal of tlie maximum may be always before the 
upper transit at some places, as at Section A, and at others, as at Section DD, the maximum for 
half tho lunar month will arrive before the upper transit, and the other half before the. lower 
transit. 

The excessive n1riatio11s were, like those at Section A, on the west side of the Stream. They 
were accompanied by tide rips and were in shoal water, also points of resemblance. These ques­
tion!\ will be touched upon later in this report. · 

3. The axis of the Stream. 
The curves showing the horizontal flow of the different strata will be found on Illustration 38, 

Fig. 3. These curves arc from the actual means at the different stations, except at Stations No. 1 
and No. 6, where the north and south components only were used and the algebraic diftereuces 
plotted. The axis of volume is west of the middle of the Stream, and the axis of surface velocity 
still farther to the westward. Stations 2, 2t, and 2J! were successively occupied at near the time 
of the greatest declination of the moon, in order to determine the exact point of the axis, and the 
curves show the effect of the increased volume by a remarkable increase in velocity, amounting 
in oue instance to over 3 knots per hour. This increase was accompanied by decided tide rips, as 
if caused by the interference of the bottom as the current spread out. The maximum velooity is 
t-0 be 11laced at about 5 miles distant from the 100-fathom curve of Yucatan Bank. 

4. The de1lth of the Stream and the velocity at different depths. . 
Illustration No. 3!.l shows the profile of the Stream at this section. and the vertical eurves 

placetl at their proper positions, but revolved 90 degrees from the direction of the flow, the same 
as those of section CC. No. 1 station is situated on the Yucatan Bank. The algebraic sum of 
the north and south components is plotted and the line is prolonged to zero velocity from the 
lowest point observed (15 fathoms), and it reaches this zero at or near the bottom. 
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The other curves, continued to zero, refl.ch it at approximately the same depth, 300 fathoms, 
except at No. 6 station, which is outside the limit of the Stream, and is a combination of Gulf 
Stream, eddy, and tides. It is noticeable tllat the depth to which the eddy extends is the same at 
this station as at station 1, section CC, but it is more decided in its character. 

The approximate volume of Wtlterflowing through the tliree sections ai; observed, is, section A, 
95 billion tons per hour; section CO, 103 billion tons, and 1mction DD, 110 billion tons. The evapo­
ration from the Gulf of l\Iexico and the eddy current would account for the excess at section DD. 
At section CC, in the calculation, the directions have been taken as flowing east, and this, of 
cour&e, gives too great an amount. The excess would probably be accounted for by this differ­
ence and the eddy, and the volume actually flowing east be equal to t'!lat found at section A. 

THE MON'l'HLY VARIATION. 

The observations at section A in 1885 and 1886 indicated that there was a monthly variation 
in the velocity of the Stream, the maximum being shortly after the greatest declination of the 
moon. The observations wllich by their continuity could be used in drawing a conclusion on this 
point were mostly taken at southern di•clination. 

In 1885 only a few hours' observations were made with the moon north of the equator, but 
these indicated a maximum following the same law as when it was south. In 1886 all the obser­
vations obtained with a northern moon gave a similar curve, but with much lower velocity, fro:n 
which I :stated in my report that it was possible that the lower velocities, with northern declina­
iion, might be normal, but the observations were not 1mfficiently numerous to determine the fact. 
I regret that I am obliged to state that I can not definitely conclude as to the exact law, even now, 
after another year's observations. 

At section CC, on April 28, with the moon jnst reaching its greatest northern declination, I 
found at station 3 a surface current of less than 1 knot per hour, where I had found, with a 
declination of 70 south, over 3 knots. This seemed to indicato that tlrn "Velocity following the 
north declination was less than with the moon south, or else that other factors entered the 
problem, causing an irregularity. I ha<l fouud, at section .A., the }Jrevious year, the same irregu­
larity (low velocity with the moon north); but I attributed it to abnormal influences, barometer, 
and wind. vVlieu, on this ,Year, I found the irregularity, I determined at once to go to section A and 
observe its currents. I was, unfortunately, able to remain at the anchorage but twelve hours, on 
account of bad weather; but I found an average surface current, during that time, of 3.7 knots, and 
that, too, at the time of the lesser daily maximum. This average is over 1 knot greater than I 
found in 1886, with the same declination, and not rnore than one-fourth of a knot less than that 
found with corresponding south declination. At section DD a maximum of 6.2 knots was found 
after south declination, and about 3.5 knots at the same station with 90 of northern declination. 
Oft' Cape Hatteras, at station 3, the velocity reached 4.36 knots two days after the greatest 
northern declination of the moon. It is probable that the regular variations change somewhat 
in time and velocity with the changes in the relative po&itions of the sun, moon, and earth, with 
the barometer, thermometer, rain, or wind, or, in other words, by anything which will affect the 
volume of tbe 6tream. The conclusions of last year regarding this variation seemed to be con­
firmed, except in the observations described at section CC. This section is at the gateway to the 
Straits of Florida, and is probably liable to more anomalies than at stations where the Stream is 
more defined. The actual increase in volume due to the monthly variation i:s probably small; but 
it is intensified in velocity by local causes (shoal water, etc.). At section CO the local causes do 
not appear to exist, and the monthly variation is not prominent. There is a possibility, too, that 
the direction of the flow of the Stream, with reference to the position of the sun and moon, may 
have some effect on the volume or velocit.r, and the Stream at this section, flowing east, may be 
accelerated at different parts by differing conditions. We ean only sa,y, at this time, that there is 
a monthly variation, and that appa.rently the time of the maximum flow is shortly after the 
moon's highest declination. 

A comparison of the vertical and other curves of the sections .A, CC, and DD will be of 
interest. It will be noticed that at section A, where the currents are uninfluenced by the bottom, 
the zetd points of the vertical curves are at 300 to 350 fathoms depth. This is the case at stations 
2, 3, and 4. At stations No. 1 &nd 1~ the current reaches the 'b-Ottom at the moon's highest 
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declination, and at station 5 it probably does the same at all times, by direct impingement from 
the inertia of the mass of water in going around the curve of the Straits of Florida. At section 
DD the zero points of the curves are at about the same depth (300 fathoms). The current at sta· 
tion No. 1 probably touches the bottom at the time of the maximum flow; but the average depth 
of the zero is the same as at the deeper stations. The bottom shoals gradually at the western 
anchorages at both sections, from considerable depths, and when the current interferes with the 
bottom, an exaggerated surface flow is rJ:ind. . 

Section CC, on the other hand, is entirely unlike either of the others in these respects. It 
flows over no shoal, and consequently the normal daily or monthly increase in volume has nothing 
to. interfere with its spreadin~ to the northward but its own water walls, and to the southward, 
the interference of the coast of Cuba is probably but little; the increase in velocity is therefore 
comparatively small. The vertical curves, it will be seen, are wholly different from the other sta­
tfons, the zero line changing its depth continually, and the deepest current and the maxim.um 
surface velocity are coincident. 

On Illustration No. 38, Fig. 2, I have drawn the curves of mean horizontal flow, by taking the 
means at each station of the average currents at each depth observed. In order to compare them 
wit.h ea-0h other, I i.ncreased the length of the line representing t.he width of the Stream at sections 
A and CC Ro as to correspond to the width at DD, and reduced the velocities (the abscissre) by a 
like amount. It will 'be seen that, throwing out the portion of the curve of section DD, the excess­
ive velocity of which is due to the shoal water of Yucatan Bank, the curve of section A is almost 
identical with it, the velocities, as well as the position of the axis of volume, coinciding most 
remarkably. Section A has also an increase of surface velocity exactly similar to that of section 
DD, as will be seen by referring to last year's report. The increase, however, was small in com­
parison with the latter section, and as it was only on the surface, it does not show in the mean. 

The mean curve of section CO is entirely different, the maximum being situated near the 
center of the current prism. 

To recapitulate the points of similarity and dissimilarity in the three sections: 
Sections .A. and DD are alike in the following: 

I. The depth at which the current reaches a zero velocity, where it is not influenced by 
shoals. 

II. General contour of bottom, steep-to on eastern side and shoal on western. 
III. Greatest mean velocity of the flow of the strata above 130 fathoms situated at the same 

relative distance west of the midclle of the Stream. 
IV. Axis of velocity situated on the slope of the Bank on west-ern side of the Stream. 
V. Greatly increased velocity at the axis following the highest southern declination of the 

moon. 
VI. Direction of the flow always about north. 

Section A is not like DD in the following: 
I. The current touches the Bank to the eastward. 

II. Under the supposition that the Gulf Stream flows, as a stream of great.er or less mag­
nitude, through the Caribbean Sea in a westerly direction, and changes its course to 
the northward somewhere not far south of section DD, looking in the direction of the 
fl.ow, the axis of volume, and also the axis of surface velocity, are on the convex side 
of the curve, while at section A they are on the concave side. 

Section CC is similar to both the other sections only in the contour of the bottom-that is, 
the slope is gra<lual on the left of the Stream, looking in the direction of its flow, but the Strea.m 
does not reach thi,,. slope. 

Section CC is like section DD in the area of the current prism. It is unlike the other sections 
in the following: 

I. The depth at which the current reaches zero velocity is not the same a.t any station. 
II. The axis of volume coincides very closely with the axis of velocity and both are at or 

. ' near the middle of thfl current prism. 
TIT. No large increase in velocity depending upon the declination of the moon. 
IV. General direction of the flow east, but variable in direction, at diiferent parts of the 

section, the general movement being inclined toward the axis. 
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Without a doubt the whole Stream in all its variations ob<:1ys as fixed and regular laws as those 
which govern any other natural phenomenon. In an investigation of this kind, where so many 
factors enter to cause anomalies, without simultaneous observations at different places, not only of 
the results as shown in the water of the Gulf Stream, but of the causes which go to forlll the 
resultant, it is very difficult to reconcile everything and ascribe a cause for a certain result. We 
recognize the fact of the existence of the Stream; we surmise that certain things cause the flow; 
we see that it has regular variations obeying some Jaw of nature, but there are exceptions to the 
law, and to discover the cause of the exceptions and so establish definitely the law; is made ver,r 
difficult without a complete study of all the data available. 

The current at section .A impinges on the Eastern Bank at all times, but its velocity is not 
excessive, and the increase at high declination is only about one-half knot. 

The question which naturally arises is, if the current in touching the shoal to the westwar<l 
increases its velocity, why does not the same occur 011 the Bahama side of the channel T This is 
on the convex side of the circle and at or near the end of the cune of the Straits of Florida. The 
Stream has been flowing east and has just turned to the north before reaching the isection~ and b)' 

the inertia impinges on the East Bank. 
This side is comparatively steep-to; but throwing out any influence other than that which 

causes the water to flow, it should increase its velocity where it slloals its depth. 
In actual fact the velocity here is less than at other parts of tile Stream, but the current is 

deeper • 
.At section DD the water, by its inertia, presses against the Yucatan Bank, and an increaseu 

current is caused, whicli is abnormally increased at the time of the monthly maximum . 
.At section .A the maximum was 5 25 knots per hour, and at section DD 6.25 knots. The first 

was the monthly maximum, without the effect of inertia, and the last the monthly maximum com­
bined with the inertia of the Stream. 

On a straight stream of water, with equally smooth inclosing hanks and uniufiueuced b,r outside 
forces other than those causing the flow, the axis of velocity antl Yolume should be in the michlle 
of the Stream. 

At section CC the current prism is south of the middle of the straits and the axis is near the 
center of the current prism. At the axis the current extends deeper than anywhere else, aml while 
the flow is east it inclines toward the axh1 on either side. 

At the other sections tlle flow is, approximately, north at all parts; the axis is west of the center 
of the Stream and of the straits, and at tlie same time on opposite sides of the Stream with ref­
erence to the inertia of the incoming water. 

All these pheuomona, l can but conclude, are chiefly due to the rotative action of the earth. 
The direction of the flow at section CC is east, and the rotatirn action rctardis tlie velocity but 

deepens the current, and the inertia carries this deep current to the Bahama side of the Stream iu 
rounding the bend, but the rotative action throws the axis west of the middle. In the Oaribbeau 
Sea the rotation is contrary to the motion of the Stream. 

The inertia and rotation combine to cause the maximum velocity of the current at section DD 
to be on the west side of the Stream and to be greater than at section A, or, in other words, at the 
latter, the velocity of the axis is effected by the rotation minus the inertia aud at tl.te former by 
rotatien plus inertia. 

The course traveled by the current-bottles set afloat in the Stream when we were at anchor 
may have some bearing on the subject. Of the bottles thrown overboard west of the axis at section 
A, 50 per cent. have been found on the coast of Florida within 150 miles of the point of start­
ing, and not a. single bottle set afloat in the Stream east of the axis has ~en heard from. It 
would appear as if some force other than wind and current was at work. Lieutenant Maurs's idea 
of the elevation of tbe middle of the Stream I think receives support from the bnttles, if we sub­
stitute axis for miiltlle. If the theory is true, everything floating m the current would gradually 
a.pproa.cb. the edges of the Stream. Those west of the axis could hardly escape our shores, but 
those east of the axis would go into the broad Atlantic and probably would never he heard from. 

If the Stream is elevated at the axis, as seems 1>robable, the rotative effect would be greatet 
on. t.his axis than on the less elevated portions, and would move it west of the center. The tempera-
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ture observations obtained when at anchor show that the warmest water is at or near the axis of 
the Stream, as placed by the current observations. The average temperatures at section A are 
as follows: 

----------------------------! 
Statiou•. I 1. ! l!. i 2. I 3. i ~- I 5. -----------:-0-1 0 i 0 : ~-1---:-j---:-/ 

Section A .••.•• ~.! &O.~ I 82.0: 80. 5' 80. r, i 7r.J.G I 79 I 
' l ... ~--~---'---' ~ 

This would point to a greater elevation, and although it is slight in amount, it probably has 
its effect on the position of the maximum tlow. 

SECTION F. 

Two anchorages were made at this section (southeast from Cape Hatteras) and the results are 
particularly interesting. The first anchorage was in a depth of 1,852 fathoms, with a surface cur­
rent varying between 3.16 knots aml 4.36 knots. The rubber springs in the accumulator, some of 
which were three seasons old, commenced to sp1it by the great strain upon them, and I was 
obliged to get under way for threatening weather, after but eight hours' observations. At the 
second anchorage, in about 300 fathoms, I rnrnained fifty-eight hours and carried the observations 
for a part of the time down to a depth of 200 fathoms. 

Illustration No. 41 shows the curves of both anchorages. The data are not sufficient to enable 
us to detl'lrmine the establishment of the Stream at this point, lmt the curves indicate the same 
kind of fluctuations as at the other sections. The existence, too, of over a 4 knot current ou the 
second day after the highest declination of the ·moon confirms the opinion that the monthly varia­
tion does not cease in the Gulf Stream with its departure from the 8traits of Florida. 

The most interesting feature in the observations off Hatteras is the discovery by direct evi­
dence of the existence of tidal action aud the polar counter-current underneath the Gulf-Stream 
water. Referring to the arrows representing the directious of the currents, it will be seen that at 
station No. I, at :!00 fathoms depth, the current alternates its direction with regularity. Dividiug 
up the hours of obserrntion into periods according to the direction of the flow north and south, 
we ha Ye the following average directions and inter\·als. 

Northerly-(N. by W.) at commencement of observations. 
Southerly-(S. t E.) .•..•.....•..•...•............ from 7h 30m a. m. until 2h 30m p. m. = 7 · hours. 
Northerly-(N. by W. !: W.) _ ......••.••.•...•.••.. from 2h 30rn p. m. until Sh oom p. m. = 5t hours. 
Southerly-(SE.lE.) ...•....•.•.....•.....•.••... from 8b oom p. m. until 2h oom a. m.=6 hours. 
Northerly-(NW. ! N.) .....•.....•.....••......... from 2h OOm a. Ill. until 7h 15m a. m. = 5t hours. 
Southerly-(S. t E.) .............................. from 7h U;rn a. m. until 2h 45rn p. m. =:7t hours. 

This gives au average current flowing about SSE. i ~·nearly seven hours, and NNW. i W. 
a little more than five hours. 

Carrying the same proportion back to the time of the observations taken at station 3, to dis· 
cover if the tidal action influenced the direction at 130 fathoms, we find that, for over five hours, 
during which observations were taken at that depth, the mean direction should be northerly. It 
was, in fact, N. ~ E., showing that probably if observations had been taken 50 fathoms deeper, 
the same tidal action would have been found. One hundred and thirty fathoms was so near the 
uividing line between the Gulf-Stream current and the tidal current that they mutually inter­
fered with each other, resulting in a direction between the two. 

The unequal duration of the ebb and fiood shows the probable existence of a subcurrent 
coming from the Arctic. This current, lengthening or shortening the two tides less than an hour, 
seems but a slight current, but if the whole mass of water is affected below the depth at which it 
is observed, it amounts, in the aggregate, to an immense volume flowing to the southward. It is 
probable, too, that at this depth the influence of' the Stream is felt .at times, and the average diroo· 
tions (NNW. ~ W. and SSE.~ E.) are not the same as would be found at a lower depth. 

The following is a summary of the conclusions arrived a.t from a hurried study of the salient 
points of the observations: 

The Gulf Stream is found flowing about north into the Gulf of Mexico through the western 
part of the Straits of Yucatan; is found again ftowi11g east in the southern part of the Straits of 
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Florida, south of Rebecca Shoal, and north again through the narrowest part of the Straits of 
:Florida, east of Fowey Rocks, but now occupying the whole of the passage. 

'l'he axis of volume of the Stream, in its northerly courses, is west of the middle of the current 
prism, and the axis of surface velocity is still farther west. When it flows east, the axes of volume 
and of surface velocity coincide very nearly with the middle of the Stream. The depth to which 
the current flows is about 3CO fathoms iu the northerly courses, whe11 not affected by the depth of 
water or outside influences. When it flows east it extends to a much greater depth (at the axis 
off Rebecca Shoal to uOO or 700 fathoms). The deep current, at the axis of \'olume and velocity, 
in the Stream, when flowing east, appears afterwards at section A as a deep current of less velocity 
flowing north, but it is on the extreme eastern side of the Stream. The high surface velocity does. 
not accompany it, but is found farther west. The position of the axis of volume of the Stream, at 
the sections where it is flowing north, is found at relatively the same distance west of tlrn middle. 
The maximum temperature follows very closely the maximum velocity, whether fiowiug east or 
north. 

A daily variation exists in all parts of the Stream. At Fowes Rucks the maximum flow is 
9h 09m before the transit of the moon, at Rebecca Shoal 91> 20m, and at the Straits of Yucatan lOh 
oow before the transit This variation is most excessive where the Stream flows with a northerly 
course over, or extends to, shoal water (from 100 to 300 fathoms). 

A monthly variation exists, the maximum arriving two or three days after the moon's greatest 
declination, and is more excessive when the Stream flows over shoal water. Between Rebecca 
Shoai and TortugaR tlie current is tidal, flowing about north with the flood and south with the 
ebb. Five miles west of Loggerhead Key, Tortugas, tidal action was found, but the southerly 
(the ebb) set predominated. 

South of Rebecca Shoal Light-house, the average edge of the Stream is about 30 wiles di:.;taut. 
Between this limit and the Light-house the direction of the current varies, the tidal action being 
felt near the latter and the easterly current toward the former. 

In the Stream, south of Rebecca Shoal, the set of the current is inc1ined toward the axis; 
the nearer the edges the more the divergence from east. 

Between Cuba and Yucatan, the eastern limit of the Stream is about 20 miles distant from 
Cape San Antonio. In the western part of this space of 20 miles an edd;y cnrreut exists, probably 
flowing about SE. at high declination of the moon and NE. at low declination. In the eastern 
pa.rt, near the cape, the current is tidal, flowing north with the flood and south with the ebb. 

On the Yucatan Bank at this section the current is tidal, but the nearer the edge of tlrn Bank 
the more the tidal action is overcome by tlte overflow from the Gulf Stream. 

The greatest velocity of the Stream is found on the edge of the Bank in from 200 to 300 
fathoms depth · 

Off Cape Hatteras, tidal action is found at 200 fathoms clepth underneath the Gulf Stream, 
the set being to the northward and westward five hours, and to the southward and eastward seven 
hours. The difference in time is probably accounted for by a polar subcurrent 1iartly overcoming 
the tidal wave. 

The deep current at the axis where the Stream flows east; the position of the axis at relatively 
the same distance west of the mid<lle of the Stream at both sections, wliere it is flowing north, 
although with opposite conditions as regards the inertia of the incoming water; the direction of 
the current at all parts of the Stream, about parallel with the flow at the axis, when north, and 
inclined toward the axis when east; and last, the highest temperature accompanying the highest 
velocity, all point to the influence of the rotation of the earth on this vast body of moving 
water. 

The sketch (Illustration No. 34) showing the project of the lines for the development of tlie 
Gulf-Stream current in the accompanying report is slightly different from that which I originally 
submitted. The line marked :EE has been inserted for this reason: The currents at section DD 
flow north, except at station 6, where at times during the month they haye been found setting SE, 
and NE., with a subcurrent setting SE. at all times. At section CO, north of the axis, the set is 
SE., and south of the axis NE. The route by which the water travels from the first section to the 
last mentioned is in doubt, and I think the section EE wiH solve the question. 
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The sections drawn between the islands of the West Indies are for the purpose of ascertain­
ing the relation between the times and velocities of the current entering the Caribbean and pass­
ing int-0 the Gulf of Mexico. Reasoning upon temperatures and depths found in these passages 
and in the Gulf of Mexico, it has been stated that the water entering the latter comes through the 
Windward and Mona Island Passages. Many of the principal islands are separated by depths 
through which most of the water flowing out of the Straits of Florida could pass. We have 
investigated currents :flowing north at two sections and one flowing east. The only place where 
opposite conditions can be found (and within the province of the Coast Survey to investigate), 
that is, where the Stream is flowing west, or contrary to the direction of the earth's rotation, is in 
the passages between the 'Windward Islands. 

On the observations 11ow completed, the conclusion would be arrived a,t that in all ocean cur­
rents flowing north the axis is west of the middle and the current extends to about a constant -
depth. 

\Vhen flowing east the axis coincides with the middle of the current, and the flow is deepest 
at that point. 'l'o ascertain the characteristics of the current :flowing west will be of the greatest 
importance to science as well as commerce, and will enable us to define the fixed laws gcwern­
ing the currents of the world with a degree of certainty which, without these data, would be very 
incomplete. 

I beg to call your attention to the record as attesting to the faithful labors of the officers and 
crew belonging to the party. 

The following is the list of officers: 
Ensign R. M. Hughes, executive officer and navigator; Ensigns A. G. Rogers, W. J. Sears, 

F. Swift, and I. K. Seymour, observers; Passed Assistant Engineer. George W. Cowie, jr.; Passed 
Assistant Surgeon W. H. Rush, Pay Yeoman N. G. Henry, and Ship's Writer W. W, .A.ppelget, 
recorders. 

Respectfully, 

Mr. F. M. THORN, 

Superintendent Coast and Geodetic Survey. 

J. E. PILLSBURY, 
Lieutenant U.S. Navy, 

jlssistant Coast a.nd Geodetic Survey. 



 

APPENDIX No. 9.-1887. 

HEIGHTS FROM SPIRIT·LEVELINGS OF PRECISION BETWEEN MOBILE, ALA., AND CAR­
ROLLTON (NEW ORLEANS), LA., BY J. B. WEIR, ASSISTANT, IN 1885-'86. 

Report by CHARLES A. SCHOTT, Aeeiel:ant. 

COMPU'l'ING DIVISION, CoA.ST AND GEODETIC SURVEY OFFICE, 

August 4, 1887. 
DEAR SIR: The following report on the results of spirit-levels of precision between Mobile, 

Ala., and Carrollton (New Orleans), La., in 1885-'IS6 is hereby respectfully submitted. 
Route-line of lei•els.-Mobile, Ala., to New Orleans, La., via East Pascagoula, Biloxi, Bay St. 

Loui;i, and Fort Macomb, to Uarrollton, a suburb of New Orleans. The line follows the rail­
road and crosses several bays. Much of the leveling had to be done OYer trestle-work am] 
bridges. Length of line Mobile, Ala., to Biloxi, Miss., 94.3 kilometers (58.6 statute miles), and 
Biloxi, Miss., to Carrollton (New Orleans), La., 138.8 kilometers (86.3 statute miles). 

Date of leveling.-December 4, 1885, to April 12, 1886. 
Obsm·ver.-John B. Weir, Assistant Coast and Geodetic Survey. 
Instr1tments.-The geodetic micrometer levels No. 1 and No. 3. The first instrument was used on 

the line Mobile to Bay St. Louis, the second between Bay St. Louis and New Orleans; 
both instruments were used in crossing the ba.ys of Biloxi and St. Louis and the Rigolets. 
The metric rods E and F were used and rods A1 and B only exceptionally (when crossing the 
Bay of St. Louis). 
The instrumental constants are as follows: ~ 

Geodetic micrometer level No. l. Geodetic micrometer level No. 3 . 
• 

Aperture of telescope·-----·-·------------- 3. 5em ---------------------------------- 4. 3cm 
Focal length of telescope____________________ 40. 7cm ---------------------------------- 41.ocm 

Magnifying power of telescope ______ ---------

One di vision of striding level, detennined Novem­

ber 21, 1885, by J.B. Weir·--------------·­

One division of new striding level, determined 

26 ----------------------------------

S"· 79 February 21, 1886 -----------------

July 7, 1886, by J.B. Weir _____ .•• --------- 511• 62 May 24, 1886 ------ --- • ---· -------

37 

411·43 

3.89 
====\ =====I 

Collar-inequality, object-end smaller, determined February I I, 1886 } 

November 21, 1885, by J. B. Weir _____ ------ 111• 58 February 21, 1886 
Object-end larger_ 

Collar-inequal1ty, object-end smaller, determined May 24.1886,object-end larger_.____ 0 11 .78 

July 7 and 9, 1886, by J.B. Weir ____ ------- 011 . 54 

Mean---;------------------- _____ ---~~ I Mean---------------------- •"· 04 

I 
·----1 

185 
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1· 
1 

Angular value of telemeter-lines or threads: I 
Before March 8, 1886 ------------------ 33 1 51 11

• S Before February 18, 1886 ----------- 331 0811.o 

After February 18, 1886 _ ---------- 181 4011,6 After March 8, 1886 ____________ ._ ·- -- ---- 331 2211 • 9 

.lnc:rcasinJ:, .. turns and division::. of tnicrornctcr cor­

respond to 1!1presoing object-encl of telescupe. } The same holds for ~evels Nos. I, 2, and 3. 

Value of 1 turn= 100 divisions of micrometer: 

0. H. Titlmann, August 10. 1877 _ -- - _ 

O.·H. Tiumann, September 15,-1877 --------

l\lean ----· ______________________ _ 

Inc;trument illustrated in Coast and Geodetic Sur­

vey Report for I 880, plates Nos. 46, 47. 

Weight of instrument and stand, 23 pounds or 

I 0.4 kilograms. 

44311 • 5 0. H. Tittmann, '\1arch 6, 1879_ 

44211 • 8 J.B. Weir, June 16 and 17, 1880 --· __ _ 

44311
• I 

Mean _____________________ _ 

Coast and Geodetic Survey Report for 

I 879, plate No. 52. 

\Veight of instrument and stand, 45 

pounds or 20.4 kilogran.s. 

255".6 

257".6 

The rodt1 are figured in Coast and Geodetic Sdrvt>y Report for 1879, plate No. 53. A1," n, C, 
D, l~, aud Fare all of the same cou11truction. 

These rods are divided from bottom up and are above 3 meters in length. The brass scale is 
fastened iu the middle and is read to milliwetcrs aml by estimation to tenths of millimeters. Coeffi­
c1eut of expansion of brass=.000010 ior Fahreubeit scale, or .OOU019 for centigrade scale. Distance 
from lower or abutting surface of brass knob to the zero of gra.dt1ation, or the so-called "index cor­
rection," is as follows: 

ntm. 

r rod A1, 78. 2, d11tenui~1ed August 26, 1886, at Washington, D. C. 
B, 78. I, determined August 26, 1886, at 'Vashington, D. C. 
E, 63. I, determined February 3, 1886, at Biloxi, Miss. 
F, 6o. 4, determined February 3, 1886, at Biloxi, Miss. 

Comparison of length a1id divisions of rods uith standard on Saxton's dividing and comparing machine. 

Observer, E. B. Lefavonr 

r September 21-25, 1882 (1st staff meter of A,= 1m. 000244 . 

~ 
2d staff-meter of Ai =om. 999931, double weight 

Temperature at 68°4 Fahrenheit 3d staff-meter of A,= om. 999949 

l S t b 6 88 

{

1st staff.meter of B = 1m. 000141 
epem er2 ,27,1 2 

2d staff-meter of B =om. 999876, double weight 
Temperature at 68°.4 Fahrenheit 3d staff-meter of B =om. 999974 

hence, average length of a staff-meter on A1 at 68°.4 Fahrenheit, 1m. 000014 

hence, average length of a staff-meter on B at 68°.4 Fahrenheit, om. 999967 

or,-A, is of standard length at a temperature of 67°.o Fahrenheit and Bat 71°.7 Fah~nlieit (average for A1 and B, 69°.3 Fahr.). 

{

December 19_21 , 1gg2 (1st staff-meter of E = 1m. 000052, of F = 1"'. 000052 

Observer, E. B. Lefavour 2d staff-me1er of E = 1m. 000039, of F =om. 999959 
Temperature at 680.4 Fahrenheit 3d staff-meter of E = 1m. 000121, of F = 1m. 000120 

or, first staffmeter of standard length at__ 63°. 1 Fahrenheit for E and 63°. 2 Fahrenheit for F 
first and second meters _____________ 63°. 8 Fahrenheit for E and 67°_ 8 Fahrenheit for F 

all three meters _____ ------- ____ ·-··· 61°. 3 Fahrenheit for E and 64°. o Fahrenheit for F 

Averace,double weight to middle meter__ 62°. 1 

* Rod A was accidentally broken in August, 1881. 
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Method of observing.-It was the same as that used heretofore and described in C'oast and Geodetic 
Survey Report for 1880, Appendix: No.11, pp.1.'37? 138, with this important exception, however, 
that the simultaneous double liue with reversal of direction for alternate sections was giveu up 
for.the method of securing two independent measures by running a single line (say) forward, 
followed by a single line running backward. Convenient distances along tho line were selected 
and run, after which the direction of the measure was reversed, which reversal took place gen­
erally either about the middle of the same day, or, preferably, 011 different days, according to 
circumstances. Thus the conditions of the instrument antl of the atmosphere, as well as of 
the observer, were different for the two measures, which was not the case when simultaneous 
double lines were run. The lines of sight forward and backward were nearly equal in length. 

Statistical information.-Number of permanent bench-marks on the line, 29; total development of 
line from bench-mark A, at MolJile, to bench-mark I, at Carrollton (New Orleans), !:33 kilom­
eters, or 145 statute miles. The distance of the target or staff from the instrument was very 
nearly 100 meters (on the average, 10! meters, omitting exceptional lines). 

Coniputations.-The observer furnished a field computation; the Office and cheek compu tat1on was 
made by Assistant E. Smith, while attached to the Computing Division, between January 11 
and April 4, 18~7. The small difference of reading of screw between the pointings for horizon 
and for target gives rise to the correction of staff reading d = D tan a, where D = di1'tance of 
instrument to target as measured by the telemeter-lines, and expressed in meters, and a the 
angular difference of horizon and target, and expressed in seconds of arc. The table con­
structed for this correction serves likewise for the correction due to inequality of co11ars. TlH• 

correction for curvature and r(Jfraction is given by h = ~; (1- 2m), where p =average radiu,.; 

of curvature, or 6.371 x 106 meters, and m = coefficient of refraction assumed, = 0.07. The 
index correction is applied where needed, also the correction dne to the expansion or eontrnc· 
tion of the brass scales of the staves for temperatures differing from that at which they are of 
standard length. Range of temperature during measure, lJet,ween 250 Fahrenheit and 970 
Fahrenheit. 

Results.-They are drawn up in tabular form for ready reference. Table I contains the in<lid<lual 
result:> and the necessary data to enable one to judge of the accuracy of the measures; Table II 
shows the resulting heights and probable uncertainties• of the principal bench-marks between 
Biloxi and Carrollton above the average Gulf-level, and a comparison of the results from the 
two levelings, i. e., that by the Mississippi River Commission and that by the Coast aml Geo­
<letic Survey; Table III exhibits the resulting heights and probable uncertainties for the line 
Biloxi to Mobile. 

•Probable uncertainty is used here in the sense of probable error. 
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RESULTS OF GEODETIC SPIRIT-LEVELING. 

TABLE I.-Line of spirit-le11els from 1lfobile,• Ala., to Carrolltont (New Orleans), L4 

I 

I I Difference of heii:-ht between bench-I 
Bench-marks. Discrepancy. I marks. 

Distance I Height of 
I I 

--------

Date. 
between Distance I bench-mark 
bench- from A. I Direction of measure. I above initial 
marks. I Mean of Total plane A. 

From- To-

1 

I both meas- Partial. accumu-

\Vesterly. Easterly.; I ures. lated. 
I 

- -----!------- I 

3:leters. J}felers. I lllders. 
I I 1885. .1.·m. fs.llometers. Mm. I Jl:lm. llfeters. 

! 
i'. ------ 0.000 -------- -------- -- -· ---- ------ 0.0 0.0000 

Dec. 7, 14 A 1 0.527 0. 527 --0- 1788 +o. 1754 -0. 1771 - 3.4 - 3.4 - o. 1771 

Dec. 7 I 2 . 528 I. 055 -I. ll543 +1. 8521 -1.8532 - 2.2 - 5.6 - 2.0303 

De•. 7 2 3 .498 I. 553 -0. 4055 +0.4046 -0.4050 -0.9 - 6.5 - 2.4353 

Dec. 8 3 4 . 870 2. 423 -0.0348 +0.0313 --0.0330 - 3.5 -10.0 - 2.4683 I 
Dec. 8 4 5 . 915 3.338 +1.6III -1.6127 +1. 6119 - 1.6 -II. 6 - 0.8564 

Dec. 8 5 6 .892 4.230 +1. 0068 -1.0092 +1. oo8o - 2.4 -14.0 + o. 1516 

Dec. 8 6 7 . 899 5. 129 +1. 1285 -1. 1300 +1. 1292 - I. 5 - 15·5 + 1. 28o8 

I 
Dec. 9 7 8 . 884 6.013 +3· 1342 --3. 1339 +3· 1340 -1 0. 31- 15. 2 + 4· 4148 
Dec. 9 8 9 .890 6.903 -I. 5744 +1. 5747 -1.5746 + 0. 3 -14.9 + 2.8402 

Dec. 9 9 IO . 9IO 7.813 +I. 0765 -1. 0779 +1. 0772 - 1.4 I -r6. 3 + 3· 9174 
Dec. 9 10 II . 914 8.727 -I. 5674 +I. 5699 -1. 5686 + 2.5 -13. 8 + 2. 3488 

Dec. IO II 12 . 932 9.659 -1. 8930 +I. 8949 j - I. 8940 + 1.9 -11.9 + 0.4548 

Dec. JO 12 13 -914 IO. 573 +2. 32or -2. 3221 I +2. 32I4 - 2.6 -I4, 5 + 2. 7762 

' 
Dec. IO 13 I4 I. 347 I I. 920 -0.8598 +o. 8551 I -o. 8574 - 4.7 --19. 2 + 1. 9188 

i 
Dec. 15 12.822 -2. 2146 +2. 2163 -2.2154 + I. 7 -17.5 - 0.2966 

i 
II 14 .902 

Dec. II I 15 16 .880 13. 702 +o. 4974 --0.4948 +0.4961 + 2.6 -14.9 + o. 1995 
I 

Dec. II 
I• 16 17 . 899 14. 6o1 --I. 3048 +1. 3014 -1.3031 - 3.4 --18.3 - 1- rn36 

Dec. 12 17 18 .9o6 15.507 +0.6784 -0.6799 +0.6792 - I. 5 --19. 8 - 0-4244 

Dec. 12 18 19 .968 16.475 +0.6296 -0.6298 +0.6297 - 0.2 -20.0 + O· 2053 

Dec. 12 19 20 I. 436 17. 911 +)·7724 -3. 7731 +3· 7728 - 0.7 -20. 7 + 3.978I 

Dec. 18 20 35 . 755 18.666 +1. 5586 -1.5582 +r. 5584 + 0.4 -20.3 + 5· 5365 
Dec. 18 35 34 . 854 19. 520 +2.6479 -2.6444 +2. 6462 + 3. 5 -16.8 + 8. 1827 

Dec. 18 34 33 .908 20.428 +3· 2236 -3.2229 +J.2232 + 0.7 -16.1 +11.4059 
Dec. 17, 18 33 32 . S67 21 .. 295 +1. 8893 -1. 8903 +1.8898 - 1.0 -17. I +13.2957 
Dec. 17 32 31 .874 22.169 +1.0468 -I. 0484 +1.0476 -- J, 6 -18. 7 +14.3433 
Dec. 

17 I 3I 30 .890 23.059 -1. 0457 +1·.0476 -1.0466 + 1.9 -16.8 +13. 2967 

Dec. 17 30 29 .904 23.963 +1. 2576 -I. 2583 +r. 258o 1- o. 7 -I7.5 +14.5547 
Dec. 16 I 29 28 .823 24.786 -0.5164 +o. 5169 -0. 5166 ' + o. 5 -17.0 +14.0381 
Dec. 16 28 27 .883 25.669 +3.0361 -3.0365 +3.0363 - 0.4 - 17.4 +17.ci744 
Dec_ 16, 19 27 26 .882 26. 551 +4· 3922 -4.3935 +4· 3928 - 1.3 -18.7 +21.4672 
Dec. 16 26 25 .932 27.483 +J.6822 -3.6834 +3· 6828 - 1.2 - 19.9 +25.1500 
Dec. 15 25 24 I. 302 28.785 +s. 3442 -5-3490 +5· 3466 - 4.81 -24. 7 +30.4966 
Dec. 15 24 23 .882 29.667 +3·4234 -3.4225- +3°4230 + 0.9 i -23.8 +33.9196 
Dec. 15 .890 +£. 3926 -2.3891 +2.3go8 

I 
+36. 3104 23 22 30. 557 + 3.5 -20.3 

Dec. 15 22 21 .914 31. 471 +0.6469 --0.6499 +0.6484 - 3.0 -23.3 I +36.9588 
Dec. 19 21 A, -.387 31. o84 -0.2445 +o. 2457 -o. 2451 + 1.2 -22.1 +36.7137 

•Bench-mark Al at custQm-house, ltiobile. 
t Bench-mark I, at Carrollton depot, or engine-house, in 5Uburb of New Orleans. 
; The change of signs in this column simply indicate• the reversing of the direction of the measure. 
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T.ABLE I.-Line of spirit-levels from Jlfobile, Ala., to Carrollton (New Orleans), La.-Continued. 

I Difference of heig~t bctwc:n benc:i----- --- -------
mark5. Discrepancy. 

1
1· Bench-marks. -,, - I 

_ _ _____ .Distance\ 

Date. 
\ hetween Di•tance 

from A. Direction of mea~ure. 

I 

bench­
marks. , 

From- To-

11 

I' 

' : I "\Vesterly. Easterly. 

Mean of 
hoth meas­

ures. 
Partial. 

Total 
accumu­

lated. 

!-----·--·------- --~-------

1 Km. ili:/lMt1dcrs. ( filders. 1885. 

Dec. 21 

Dec. 21 

Dec. 21 

Dec. 21 

Dec. 22 

Dec. 22 

Dec. 22 

Dec. 22 

Dec. 23 

Dec. 23 

Dec. 23 

Dec. 23 

Dec. 23 

Dec. 23 

Dec. 24 

Dec. 24 

Dec. 24 

Dec. 24 

Dec. 26 

Dec. 26 

Dec. 26 

Dec. 26 

Dec. 28 

Dec. 28 

Dec. 28 

1886. 

January 4 

January 4 j 
January 2 

January 2 

January 2 

1885. 

21 

36 

37 
38 

39 

43 

42 

41 

40 

44 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 
58 

36 I . 872 I 32. 343 I -0. 0170 

37 ! . 883 33. 2261 -1. 1539 

llfeters. 

j-o. 0154 

+1. 1538 

Io. 3074 

-i-4· 3908 

+4· 2309 

+3· 4267 

--0. 5420 

+t. 2486 

- o. 6175 

38 I . 880 34- 106 , -o. 3063 

39 I 1. 315 35. 421 -4. 3898 , 

43 ! I· 540 36. 961 -4. 2359 

42 ! .866 37.827 -3.4271 

41 I • 876 38. 703 +o. 5436 

40. . 894 

44 . 870 

B, --. 138 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

.881 

. 838 

.86o 

.848 

.882 

.894 

. 858 

I. 316 ! 
. 875 

.888 

.824 

.818 

. 835 

.804 

39.597 -1.2484 

40. 467 +o. 6185 

40. 329 +s. 4421 -5.442+ 

42. 186 -3. 2441 +3· 2439 

43· 046 -3. 4718 + 3· 4684 

43. 894 -1. 7188 +1. 7172 

44. 776 -5. 4672 ft5· 4695 

45. 670 -2. 9131 +2. 9097 

46. 528 -2. 9084 +2. 9074 

47. 844 --o. 9007 +o. 8989 

48. 719 +o. 5235 -o. 5243 

48. 607 -o. 6094 +o. 6o92 

50.431 --0.4467 

51.249 +o.o881 

52. 084 -0. 4687 

52. 888 +o. 6181 

54· 138 --o. 3787 

+0.4442 

-o.ogoo 

+o. 4688 

-0.6168 

+o. 3818 

fifetcrs. 

-0. 0162 

-I. 1538 

----0. 30@8 

-4. 39o3 

-4.2334 

-3.4269 

-f-o. 5428 

-1. 2485 

+0.6180 

+5· 4422 

-3. 2440 

-3.4701 

-I. 7180 

-5. 4684 

-2.9114 

-2.9079 

-0. 8998 

+o.5239 

-o.6o93 

--0.4454 

+0.0890 

--0.4688 

+0.6174 

-0.3802 

Jim. 

I. 6 

-- 0. I 

+ I. t 

+ I. 0 

- 5.0 

--- 0. 4 

+ I. 6 

+ 0.2 

+ l.O 

- 0.3 

- O.::? 

- 3.4 

- J. 6 

+ 2.3 

- 3.4 
-- J.O 

-- I. 8 

- o.8 

----- o. 2 

-- 2. s 
- 1.9 

+ 0.1 

+ 1.3 

+ 3· I 

.Vm. 

-24.9 

-25 0 

--23. 9 

.:?Z. O 

-~2.'j.9 I 

--28. 3 

-26. 7 

----26. 5 

25.5 

-25. 8 

-- 23. s 
-27. 2' 

-28.8 I 

-26.5. 

-29.9 ! 

-3o.9 I 

-32 · 7 

--33.5 

- 33· 7 

---36. 2 

-38. l 

--38. 0 ! 

. 36. 7 

'-33.6 
I. 250 I 
I. 700 

I. 394 

I. 314 

1. 378 I 
I. 418 ! 

55. 838 +o. 5815 --0. 5782 +o. 5798 i + 3· 3 -30. 3 

-0.4184 +0.4198·+2.9 -27.4 57.232 

58.546 

59· 924 --0. o8o5 
61. 342 -0. 4042 

-2. 255s I +2. 2566 + 1. s -2s. 9 

+o. 0793 I --o. 0799 1. 2 -27. I 

+o. 4055 -o. 4048 + 1. 3 --25. 8 

Dec. 30 64 63 1. 248 62. 590 -o. o889 +o. o887 -o. oS88 -- o. 2 ---26. o 

Dec. 30 63 62 . 876 63. 466 +o. 1283 -o. 1274 +o. 1278 + o. 9 -25. 1 

Dec. 30 62 611 I . 886 , 64. 352 -o. 4247 +o. 4256 -o. 4252 + o. 9 -24. 2 

Dec. 30 61 6o . . 871 I 65. 223 -o. 2670 +o. 2678 o. 26i4 o. 8 -23. 4 

188~ I 

I 

Jan:;~. 7 6o C I - 250 64. 973 +o. 98o1 1-0. 9790 I +o. 9796

1 

i I. 1 --2z. 3 

Dec. 31 6o 65

1 

I : 884 66. 107 -I. 7165' I +1. 71631-1. 7164 [ ·- o. 2 -23. 6 

I ~ec. 31 65 

6

6

7

6

1

1 1.319 [ 67.426 -0.8763 + .8746 --0.87541- 1.7

1

-25.3 

Le. 31 66 1. 3091 68. 735 +o. 0951 j -o. 0943 I +o. 0947 j + o. 8 .....'.24. 5 . 

~~~-'-~~~~~~·'--~~-'-~--~...;__~~ 

--, 
Height of : 

hench-mark I 
above initial j 

''""·~I 
11-fcters. I 

I 
+36.9426 

+35· 7888 

-+ 35· 4820 

-f-31.0917 

+26. 8583 

-!-23. 4314 

.J..23.9742 

;-22. j257 

+z3. 3437 

1- 28. 7859 

_j I6. 3599 

-+-12. 8898 

-+11.1718 

+ 5. 7034 

+ 2.7920 

- 0. 1159 

- 1.0157 

- 0.4918 

-- I. 1011 

I. 5465 

1.4575 

- - I. 9263 

I. 3089 

- i.6891 

- I. 1093 

- 0.6895 

+ I. 5671 

~- I 4872 

+ I. 0824 

+ 0. 9936 

-i- I. 1214 

+ 0. 6962 

+ o. 4288 

I. 2876 

- 2. 1630 

- 2.o683 
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TABLE I.-Line of spirit-lewJsfrom JJfobile: Ala., to Carrollton (New Orleans), La.-Oontinued. 

~---
Bench-marks. 

Distance 
from A. 

I 
[Difference of height between bench-

i marks. ----------· 

Direction of measure. 
Mean of 

, Total above jnitial 

1 

Date. 

!! From-

1- '"~ - -
To--

Dist:mce 
behveen 
bench­
marks. 

· --- both meas-
I 

Discrepancy. -I--~ 
i Height of 1 -------i------,1 bench-mark I 

I plane A. 
Partin.!.. I· accumu· 1 lated. 1 

I January 5 

! .January 6 

January 5 

January 5 
January 6 

January 6 

January I I 

Jan. I 1, 12 

Jan. 11, 12 

January 12 

January 12 

January I 2 

January 7 

January 7 
January I 8 

Jan. 18, I 9 

January 16 

January 16 

January 14 

January 14 

January 14 

January !!) 

January 22 

January 20, } 

21, 22 

Date. 

86 

92 

*92 

., . 
I J 

74 

75 ! 

76 

t. 007 

'924 

. 858 

. 843 

·875 

77 l. 308 

82 I. I /0 

Sr .893 

::v I • 893 

84 1.042 

83 ! I. 322 

78 I. 356 

79 I. 76:! 
85 I. 224 

91 . 838 

90 I. 33fi 

89 I. 396 

88 I. 400 

87 I. 376 

86 I. 363 

D, - .140 

92 I. 466 

E1 -- . 121 

93 .982 

\Yesterly. ! Easterly. ures. 

A"ilometers. "Meters. Jlfetcrs. Jfcters. 

69.742 

70.666 

7 I. 524 

72.367 

73.242 

+o. 2203 -o. 2193 -+-o. 2198 

+o. 6907 --o. 6885 -Lo. 6896 

--1.4ro2 +1.4079 ·--1.4090 

+2. 5859 -2. 5875 +2. 5867 

+r. 7485 . _I. 7480 +I. 7482 

74- 55° 

75· 72o 

76.613 

n.506 

78. 548 

79.870 

81. 226 

+o. 4303 

-0. 1567 

+o. 0767 

+o. 6943 

-0. 6786 

-j--0.0693 

+i. 1286 

82. 988 -I. 3640 

84. 212 i +o. 3535 

85. 050 I' +o. 1158 
86. 386 ~-0. 7072 

87. 7~'.2 ---0. 0309 

89. 182 

90. 558 

91. 9:'1 

91. 781 

~o. 0211 

-3. 4592 

93· 2661 +r. 5077 

94. 36<) i -I. 5716 

+o. 1586 

-0. 0750 

-0.6912 

,-o. 6792 

-0.0672 

-I. 1242 

+r. 3644 

.. -0. 35°9 

-0.1145 

-0. 7016 

-,-o. 0326 

--0. 1494 

+0.0268 

,o. 2472 

---0.7925 

-+o. 4312 

-0. 1576 

+o. 0758 

+o. 6928 

-0. 6789 

+o. 0682 

+I. 1264 

-1. 3642 

+o. 3522 

+a. 1152 

+o. 7044 

-0.0318 

+o. 1502 

. --o. 0240 

-0. 2485 

+o. 7923 

-I. 5712 

;}fm. flfm. 

I. 0 -23. 5 
2.2 -21.3 

2.3 --23.6 

I. 6 ·--25. 2 

i· 0. 5 -24. 7 

I. 9 

I. 9 

-,.- I. 7 

+ 3· I 

I o.6 

_:__ 2. I 

+ 4.4 

.;... 0. 4 

2. 6 

T J. 3 

+ 5. 6 

+ I. 7 

+ I. 5 

+ 5. 7 
·- 2. 6 

- 0.4 

+ 3. 5 
+ 0.1 

- o.8 

--26. 6 

--2+ 7 

-23.0 

--19. 9 

-19.3 

-17. 2 

-12.S 

-12.4 

·- 9· 8 

8.5 

2.9 

I. 2 

+ 0. 3 

+ 6.o 

+ 3.4 

+ 3.0 

+ 6.9 

+ 7.0 

+ 6.1 

bench .. marks. v~ . 

! 

- I. 84~5 

-- I. 1589 

- 2.5679 

-1- 0. 0188 

+ I. 7670 

+ 2. 1982 

+ 2. 0406 

+ 2, Il64 

+ 2, 8092 

+ 2. 1303 

+ 2. 1985 

3. 3249 

+ I. 96o7 

+ 2.3129 

+ 2. 4281 

+ 3. 1325 

+ 3. 1007 

+ 3.2509 

-+ 3· 2269 

+ 2. 9784 

+ 3. 7707 

- 2.0538 

1
1 

Bench-marks. I I I Difference of height between I Discre~ ncy I 

l -------1I?b~e~"ntac.;h;-~11 Distance ----- -----i----i----1·- ----· b!:.~[.t;;,~;k 
from A. Direction of measure.

1

1 Mean of; l . above initial 
, From~ To- marks. both J Partial. I ac~~~~- plane A. 

1 
Westerly. Ea.~terly.I ures. · I I meas- I lated 

i---,-88_6 __ - i I Kn~.--\ Ki~:;:::-;;,ters~ -~:--:.:.1.l~etcr~. ,--.;fm.--f~wm 1 I Jl/1·/er.'>. 

•February ' \ 92 TS.' i .074 1 93. 461 -0.2477 +o.2484 ! -o.248o I + 0.7 I +1.6 -0.7306 
F cbruap· , T S ! + 1 ' i \ Ii -"• , 9.1 .,2 .151 94.520 1.7770 ........ i -r-1.7770' ......... 1 -0.2,~ 

i.~e:uar;" 2~ ! :~ T.S~; I :~~; l :~::;~ ! ;::~~ ! ~:~~~~.[ ~::::~I :+~~:~~ ·\ I =::~~: 
~ --·-·----------~-----~--· 

1886 T. S. l is the 6-foot mark of tide~staff near east enll of Biloxi Bay bridge. 
1886 T.S z is the 6-foot mark of tide-staff near B.M. 93 on north projection of dni.w-bridge. 
1886 T.S. 3 is the 6-foot mark of tide.staff near west end of Biloll'.1 Bay bridge. 

_.;· 
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TABLE I.-Line of spirit-levelsfr01n Mobile, Ala., to Carrollton (New Orleans), La.-Continued. 
----------------~---------------

Date. 

I 

Bench-marks. I 
Distancei 

---- between i 
bench- ' 

From- To-
marks. 

1 

Difference of height between bench-i 
marks. ! 

: i 

Discrepancy. I 
---\I Height of 

Distance , I bench-mark 
from A. : Direction of measure. 

1
: 1· above initial 

1 Mean of , Total plane A. 
' -'both meas- ! l'artial. I accumu-
1 Westerly. Easterly. ures. lated. j 

1-~ -~------

' 1886. I 

I l ----- -~ --
I Jan. 21,23 93 

Kilometers. 

94. 298 

illden. 

-1. 3808 

.1.'Ylcters. ll1eters. 

-1. 3808 

Jl/111. cllm. j illrrers. 

-0.1 +6.01-3.4346 

January 21, } 

22,26 

i ' \ I !, 

][+10.6Ji+6.1l -1.6339 

January 26, 

Feb. 

January 26 

January 26 

January 26 

January 28 

January 28 

January 28 

January 27 

January 27 

January 27 

January 25 

January 25 
January 25 

January 25 

January 29 

January 29 

January 29 

January 29 

February 2 

February 2 

February 2 

January 30 

January 30 

} 

January 30; } 

March 9 : 

Feb. 10, 26; I} 
March 91 

93 

99 
100 

100 

104 

105 

103 

102 

IOI 

Ji 
95 

96 

97 
98 

106 

107 

107 

108 

IIJ 

112 

III 

IIO 

109 

121 

G, 

99 
100 

104 

105 

103 

102 

IOI 

J08 

113 
IIZ 

III 

IIO 

L, 

121 

120 

I. 049 

. 146 i 

I. 296 ! 
.gos; 
.919 . 

I. 337 

1. 355 I 

I. 759 I 

1 ·337 
I. 324 

I. 272 

I. 402 

I. 41 I 

1.399 

. 902 

I. 164 

I. II6 

I. 324 ; 
I 

I. 830 I 
1.346 

1.327 

I. 152 

I. 344 

I. 9041 

I. J22 

95.418 . 

I 
95. 564 • -0.3425 

96. 860 . +o. 6016 

97. 768 ' +1. 2648 

99· 105 
loo.46o 

!02. 219 

103. 556 

104. 880 

106. 152 

107.554 

108.91)5 

I IO. 364 

l I I. 266 

112. 430 

I IJ. 546 

113. 274 

114. 870 

I! 6. 700 

118.046 

119. 373 

120. 525 

l 21. 869 

+3.0735 

+o. 4949 

-0. 20i7 

+o. 8430 

+o. 1697 

-0. 176! 

-0. 8514 

+o. 5234 

-0. 5653 

-0.3737 
-10.5191 

--0. 6462 

-0.0922 

-0. 8380 

+1. 7466 

+o. 2155 

+o. 0597 

-0. 5569 

+o. 6rn3 

+o. 4199 

+o. 3412 -0. 3418 

-o.6o47 +0.6032 

- I. 2649 " -i- I. 2648 
-3. 0618 -l-3· 0646 

-3.0765 -~3.0750 

-o. 4948 i +o. 4948 ; 

+o. 2076 i -0. 2076 I 

-0. 845 I +o. 8440 

-o. 1711 +o. 1704 

+o. 1810 -o. 1786 

+o.85w • -0.8512 

-0.5211 

+0.5634 

+0.3693 

-0.5163 

+o. 6454 

+0.0929 

+o. 8369 

-I. 7467 

--o. 2159 

-0.0558 

+0.5562 

-0. 6085 

+o. 5222 

-0. 5644 

-0, 3715 

+o. 5177 

-0.6458 

-0.0926 

-o. 8374 

+1. 7466 

+o. 2157 

+o. 0578 

-0.5566 

+o.6og4 

123. 773 +o. 7204 -o. 7184 +o. 7194 

125. 095 -o. 1324 +o. 1303 -o. 1314 

126. 341 +o. 6323 -o. 6332 Fe~;::h26~ II} 
Feb. Io, II, } 

120 M1 l. 238 127. 579 +o. 4922 -o. 4938 
26; Mar.21 j 

Feb. IO, II,._ } 1 
M 1 II9 l. 655 129. 234 j -o. 1262 +o. 1230 

26; Mar.2 I' 

+o.493o 

-0. 1246 

I . 
Feb. 9, 25; I} ' j 

I 
rn; 118 l.638 130.872'i--3.7247l+3.726o 

March 2 

----~~~~-'---~~~~~___;_~~~-'-~-

: I 
. I 

- 1.3 + 4.81 1.9757 

I 
- 3. I ' + I.' I 
- 0. I + I. 6 I - o. 1077 

+5-7 -l-7·31 +2.9569 

-- 3· 0 

-+ 0. I 

- 0. I 

2. I 

I. 4 

+ 4.9 
- 0.4 

+ 2.3 

- 1.9 

- 4.4 

+ 2.8 

- o.8 

- 0.7 

-·--I. I 

O. I 

0.4 

+ 3.9 
- 0,7 

+ I. 8 

+ 2.0 

- 2. I 

- 0.9 

- 1.6 

- 3.2 

+ 1.3 

I. 3 

I. 4 

- 3-5 

- 4.9 
0.0 

- 0.4 

+ 1.9 
0.0 

-- 4.4 

- 1.6 

- 2.4 

- 1.7 

-- 3. 5 

3.6 

- 4-0 

- O. l 

- o.S 

+ l.O I 

+ 3.o i 

-I o. 9 

0,0 

- 1.6 

- 4.8 

- 3.5 

I 

+ 2. 9673 

+ 3.4621 

·- 3- 2545 
+ 4. 0985 

4.2689 

+ 4.ogo3 

+ 3. 2391 

+ 3.7613 

+ 3. 1969 

+ 2. 8254 

t- 3· 343 1 

+ 2. 6973 

+ 2.6o47 

+ I. 8599 

+ 3. 6o65 

t 3.8222 

+ 3. 8800 

+ J. 3234 

+ J.9328 

+ 4. 5208 

+ s. 1536 

+ 5. 5220 

+ I, 7966 
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TAALE I.-Line of spirit-levels.from Mobile, Ala., t-0 Carrollton (New Orleans), La.-Continued. 
·---~-- -~-~---------

Bench marks. I 

Date. 

I Distance ---- ---- --1 between Distance 
from A. 

Difference of height between bench -
marks. I

' --1 

I 
_________ ! Height of 

--- j bench-mark 

Discrepancy. 

From--

1886. 

Feb. 9, 25; } 

March 2 

Feb. 5, 25 

February 5; } 

March 3 

Feb. 4, 5; 

March 3 

Feb. 4, 12 

February26 

I} 

II8 

117 

II6 

114 

I* 

y 

February16 P1 

Feb. 16, 18 122 

February 16 123 

February I 7 I 24 

F"ebruary I 7 I 26 

February I 7 I 2 5 

Feb. 19, 20 R, 

Feb. 19, 20, } 

24 
127 

February 20 128 

February 20 I 29 

February 20 130 

February 22 S, 

February 22 ·j 131 

Date. 

1886. 

T0-

117 

116 

II5 

114 

v 

122 

123 

124 

126 

125 

R, 

127 

128 

129 

130 

s, 
131 

132 

bench-
marks. 

I 
i 

Km. 

I. 344 

/Azwmeters. 
! 132. 216 

133.728 I. 512 

I. 316 ' 

I. 2271 

. 5541 

3. 240 I 
. 073 I 

' . 451 

I. 309 

l. 320 

. 830 

,900 

l.292 

I, 282 

I. 278 

I. 26o 

I. 043 

I. 010 

1,002 

1.256 I 
I. 252 I 

134.695 

137.280 

139.061 

142.301 

142.374 

141. 923 

143. 683 

145.003 

145.833 

146. 733 

148.025 

149. 307 

150.585 

152. 888 

153. 898 

154.900 

156. 156 

157. 408 

Direction of measure. 
Mean of , 

---------·------, both meas- I l'artial. 
, l E 1 ' ures. ' 

"estery. ,astery.
1 

, _____ _ 

JVeters. 1lI.ters. .L1£eters. Mm. 

-1.4550 +1.4551 -1.4550 + o. I 

-0.3491 

+o. 3453 

+o. 5086 

-1. 2594 

+J. 0775 

+1. 7098 

+o. 6518 

+o. 5189 

+o. 3180 

- 1. 3736 

--o. 4406 

-0.4134 

-0. 4147 

-2. 1458 

-o. 2668 

-0. 7093 

+o. 5u6 

-1. 5287 

-0. 0991 

-;-O. 8856 

+o. 3510 

-0. 3438 

-o. 5°53 

-0. 5163 

--0.3162 

+1. 3754 

+0.4384 

+0.4092 
+0.4152 

-t2.1471 

+o. 2673 

+o. 7072 

-0. 5102 

+1. 5279 

+o. 1003 

-o. 8852 

-0.3500 

-1. 2585 

+o. 5176 

+o. 3171 

--I. 3745 

-0.4395 

-0.4113 

--0. 4150 

-2. 1464 

-0.2670 

-0.7082 

+o. 5109 

-1. p83 

--0.0997 

' o. 8 

+ I. 9 

+ 1.5 

-;- 3. 3 

- I.8 

+ 1.9 

- O. l 

+ 0.4 

+ 2.6 

+ I.8 

-f l. 8 

4. 2 

+ o.s 
+ 1.3 

+ 4.2 

+ 0.5 
- 2.l 

+ 1.4 

-- o. 8 

+ l,2 

' above initial 
Total !' plane A. 

i 
a~~~~~~- , ~ i 

falm. 

3.4 

l. 7 

+ l.O 

+ 2. 5 

+ 5. 8 

+ 4.0 

+ 5. 9 

+ 5. 8 
+ 6.2 

+ 8.4 

+10.2 

+12.0' 
I 

-[- 9 8 i 

+ 5:611 
+ 6.1 

+ .7·41 
+u. 6

1 +12.1 I 

+10.0 I 

I

, +n.4 I 
+10.61 
+11. 8 I 

Meiers. 

+ o. 3416 

+ 1 - 0 557 

+ 2. 7655 

+ 3. 4171 

+ 3.2831 

+ 3. 6002 

+ 2. 2257 

+ l.7862 

+ I. 3749 

+ o. 9599 

-- I. 1865 

-- o. 3372 

_ o.6o42 I 
1.3124 

. :.E~ 
-- - -----------------

_:_e:~~~a:_:· ~I Distance I Differeb~~ct!~£t hetween 11--.::epanc~~- bHenecigbmt aorfk 

betv.·een I Distance . I ;b-

l bench- from A. Direction of measure.' Mean of I I Total I a~ve i°,l1ial 
From- To- , marks. both Partial. I accumu- P ane · 

' 
1 I meas- I lated 

j I Westerly. I Easterly. ures. I · 

•February 6 : T. S. F.. 

-- , __ - -'---- ---- 1----1------ i-·---
Km. - I Kilomd•rs I: -~~et,rs I Meters. 1lfeters.

1 

Mm. I /Uni. Meters, , 
• 136 I "1)9 197 +o.f7(it -0.6786 +0,6774 -2,5 1 +1.5 I -]' •3'4J5 ! 

·-~~~~n·ary~J_~:s W. -~'-'_i_~I~·-~~ --~3 56<)41-3.5685 +n69o +o 9 j +6.71 -Hi-ms 

T. S. E. is the 6-foot mark of tide-stalf nea.r east end of bridge over Bay St. Louis; T. S. W. is the 1a..foot marlc of tide-SUUI' on wharf on 
west side of Bay St. Louis. 
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TABLE !.-Line of spirit-levelsfrorn Mobile, Ala., to Carrollton (New Orleans), La.-Continned . 

. ------·---------··--· 

Date. 

Bench-marks. 

From-

______ Distance 
bet\veen 
bench­
marks. To-

Distance 
from A. 

----)-~-~--~---!------

1Jjfference of height between bench 
marks. 

Mean of 
·-------------·--------·both meas­

\\'esterly. Easterly. ures. 

Discrepancy. 

Total 
accumu­

lated. 

Height of 
bench-mark 
above initial 

plane A. 

1886. /Cm. J·(i!omrft'rs. .l1Ie/ers. j):feters. Aieters. 

+o. 6947 

-0.3707 

j)fm. JJ:fm. 

+13. 2 

+14. 2 

+II. 5 

+ 7.4 

+ 6.3 

+ 7. 9 

+ 9.2 

+ 9.4 

+ 9. 7 

'4.7 

iiieters. 

February 22 

February 23 

Fel-iruary 23 

Feb. 23, 24 

Feb. 23, 24 

Feb. 23, 24 

February 24 

:\larch 5 
?11arch 5 
March 5 
March 5 
March 5, 6 

ill arch 6 

March 10 

11ar. 10, I I 

March II 

March II 

March 13, 

15, 16, 1'7; 

April 14 
March 15 

March 15 

Mar. 13, 17 

Mar. 13, 17 

Mar. 13, 17 

Mar. 13, 18 

March 12 

March 12 

March 18 

Marcl1 18 

March 18 

l\Iarch 18 

March 19 
March 19 
March 19 
March 22 

March 22 

March 20 

March 20 

I 

) 

132 

133 

137 

136 

135 

134 

T, 
138 

G, 

141 

140 

139 

142 

143 

144 

145 

147 

146 

155 

155 
154 

153 

152 

151 

150 

149 

148 

148 

157 

158 

159 
16o 

161 

162 

165 

164 

163 

133 

137 

136 

135 

c, 
141 

140 

139 

142 

143 

144 

145 

147 

146 

155 

v, 

154 

153 

152 

151 

150 

149 

148 

156 

157 

158 

159 
160 

161 

162 

1155 

164 

163 

w, 

B. Ex. l 7 -.....-13 

. 402 

I. 224 

. 834 

I, 250 

I. 2G6 

1. 246 

J.432 

I. 052 

. 56o 

1. 138 

1.270 

1.232 

I. 122 

I. 275 

I. 182 

I. 081 

I. 284 

I. 184 

-. 307 

1. 214 

l. 278 

I. 292 

l. 276 

1.253 

I. 078 

I. 266 

. 185 

I, 305 

1,266 

I, 281 

1, 235 

I. 239 

I. 228 

1.040 

I, 263 

• 704 

- .386 

15;. 810 

159.034 

159. 868 

I6I. I 18 

lG2. 384 

163. 630 

165. 062 

166. l 14 

166. 674 

167. 812 

169.082 

170.314 

171.436 ! 

172. 711 

173. 893 i 

174.9741 

176. 258 

177. 442 

i 

177. 135 

17s. 656 I 

179.934 

181. 226 i 

182. 502 
I 

183. 755 I 
184. 833 I 

186.099 
I 

186,284 

187, 404 ! 

188.670 

189. 95 I 
191. 186 

192. 425 

193. 653 

194.693 

195.956 

196. 66o 

196.274 

+o. 6954 I -o. 6940 

-o. 3702 +o. 3712 

-o. 2598 +o. 25i1 

-j-o. 0349 -o. 0390 

-o. 1054 +o. 1043 

-o. 0630 +o. 0646 

-o. 1003 +o. 1016 

+2. 0644 -2. 0642 

-1. 7017 

-0,4007 

-0.0073 

+o. 4247 

-o. !156 

-0.0313 

-0.3698 

+o. 0467 

+1.1915 

-0.5037 

-1. 1472 

-0.2179 

-0, 2118 

-0. 2739 

+o. 1862 

+0.0320 

-0.0546 

-0.2429 

+0.9902 

+o. 2040 

-0.0795 

-o. 1903 

+o. 4023 

+0.1410 

+r. 7020 

+o. 3957 

+0.0055 

-0,4234 

+o. 1146 

+0.0332 

+o. 3742 

-0.0475 

-1. 1916 

+0.5057 

+o. 2178 

+o. 2099 

+o. 2740 

-0.1872 

-0.0321 

+o. 0529 

+o. 2424 

.,-o. 0758 

+o. 1895 

-0.4024 

-o. 1385 

-o. 1130 -+o. n23 

-o. 026Q +o. 0261 

+o. 3049 -0. 3053 

-o, 3733 +o. 3734 

+o. 9613 j -o, 9622 

-0. 2584 

+o. 0370 

-o. 1048 

-0, 0638 

-0, IO!O 

+z. 0643 

-I. 7018 

-0, 3982 

-o.oo64 

+o. 4240 

-o. 1151 

-0.0322 

-o. 3720 

+o. 0471 

+1. 1916 

--0,5047 

-o. 2178 

-0, 2108 

-0.2740 

+o. 1367 

+o. 0320 

-0.0538 

-o. 2426 

+o. 9902 

+o. 2034 

-0.0776 

--·O. !899 

+o.40;4 

+o. 1398 

---0. 1126 

--0.0265 

+0.3051 

--0, 3734 

+0.9618 

-+- I. 0 

- 2. 7 

- 4. I 

I. I 

+ I. 6 

+ 1.3 

+ 0. 2 

+ o. 3 
- 5,0 

I. 8 

1 I. 3 

I. 0 

+ I. 9 

+ 4.4 
- 0. 8 

- O,I 

+ 2,0 

- o.6 

- 0.1 

- I. 9 

+ O. I 

- r.o 

-0.I 

- I. 7 

- 0.5 

+ I. 2 

- 3· j 

-· o. 8 

- O.I 

+ 2.5 

- 0.7 
- o.8 

- 0.4 

+ 0.1 

·- 0.9 

2, ') 

+ 4· 2 

+ 3. 2 

+ 5.1 

-t· 9. 5 

+ 8. i 

+ 8.6 

+10,6 

+10.0 

+Jo.5 

+ 8,6 

+ 8,7 

+ 7. 7 

+ 7.6 

T 5.9 

"j- 5. 4 

+ 6.6 

+ 2.9 

+ 2.1 

+ 2.0 

+ 4,5 

+ 3. 8 

I 3.0 

+ 2.6 

+ 2. 7 

+ r.8 

- I. 7348 

- 2. ro55 

- 2. 3639 

- 2, 3269 

-- 2. 43 1 7 

- 2 -4955 
- z. 5965 

- 0. 5322 

- 2.2340 

- 2.6322 

- 2.6386 

- 2, 2146 

- 2,3297 

- 2.3619 

- 2.7339 

- 2. 6868 

I. 4952 

- I, 9999 

- 2. 2177 

- 2, 4285 

- 2, 7025 

- 2.5158 

- 2.4838 

- 2.5376 

2, 78o2 

I. 7900 

2.5;68 

2.6544 

2,8443 

2. 4419 

-· 2.3021 

2, 4147 

- 2~4412 I 

- 2. 1361 

2-5095 
I. 5477 
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TABLE I.-Li,ne of spirit-levels from Mobile, Ala., to Carrollton (New Orleans), La.-Continued. 

Date. 

Bench-marks. 

From-

I 

____ Distance' 
between! 
bench­

To-
marks. 

i Difference of height between bench-'! Discrepancy. I 
marks. \ I _________ Height of 

Distance I 1 I bench-mark 
from A. 'i' Direction of measure. I f I 11 above initial 

Mean o , . Total plane A. 
both meas- ' Partial. I accumu-

1

, ures. I 1
1 

lated. I \Vesterly. Easterly. , 

·----:;6_._l __________ j __ ~m. /Kilometers.

1

1-Meters. Ii- .1Ueter~1 Meters. Ii Mm. I Mm. 

11

- _Mt._et._-er._:r-.--
1 

March 22 163 166 I. 692 \ 198, 352 I -o. 3993 -f o. 3996 -o. 3994 + o. 3 I + 3· o - 2. 9089 

March 23 166 167 1. 296 J 199. 648 I +o. 2242 I -o. 2227 +o. 2234 
1

1 + 1. 5 I + 4. 5 -- 2. 6855 

March 23 167 168 1. 205 I 200. 853 [ -O. ro26 ' +o. 1039 -o. 1032 + I. 3 :, + 5· 8 - 2. 7887 
, I , 

March 

March 

March 

March 

March 

March 

March 

March 

March 

March 

March 

March 

March 

March 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

April 

23 

25 

25 

26 

29 

31 

31 

2 

2 

2 

3 

3 

3 
7 

7 

~I 
9 

8 

12 

12 

168 

170 

173 
172 

174 

175 

176 

177 

178 

179 
18c 

181 

186 

188 

193 

193 

194 

195 

195 

196 

197 

rg6 

169 : . 718 i 201. 571 I -0, og50 +o. 0963 -0, 0956 + I. 3 1 + 7. I 

17! 1 J.156i 202.727/+o.0246 -0.0240 +0.0243 +0.6)+7.7 -2.86oo 

- 2. 8843 

170 

173 

172 

174 

175 

179 
180 

188 

x, 

194 

195 

196 

197 
A, 

z. 

1. 184 I 203. 911 I -o. 2032 . +o. 1996 -o. 2014 - 3. 6 I + 4. l - 3.o614 
: J : 

1. 350 205. 261 ! +o. 4673 I --o. 4701 +o. 46&7 - 2. 8 I + 1. 3 - 2. 5927 

1. 266 2o6. 527 
1
1' +o. 0662 -o. o669 +o. 0666 - o. 7 j + o. 6 - 2. 5261 

1. 032 ao7. 559 -o. 1876 +o. 1883 -0. 188o + o. 7 ! + 1. 3 - 2. 7141 

1. 151 2o8. 710 

1

-o. o876 +o. 0872 -o. 0874 - o. 4 i + o. 9 - 2. 8o15 

. 903 209. 613 -0, 1588 +o. 1609 -0. 1598 + 2. I i + 3· 0 - 2. 9613 

_ 722 210. 335 I +o. 0752 -o. 0782 +o. 0767 - 3. o ! o. o - 2. 8846 

1.072 211.407 i +0.4107 -0.4101 +0.4104 + o.6

1

1 

+ o.6 - 2.4742 

I. 488 212. 895 I -0. 4670 +o. 4673 -0. 4672 + o. 3 + o. 9 - 2. 9414 

1. 158 214. 053 I +o. 3130 -o. 3108 +o. 3119 + 2. 2 I + 3. 1 - 2. 6295 

I. 034 215. 0871-0. 0352 +o. 0342 -o. 0347 - I. o I + 2. 1 

1. 186 216. 273 +o. 2920 -o. 2908 +o. 2914 + I. 21
1 + 3· 3 

I. 086 217. 359 -0, 1676 +o. 1674 -o. 1675 - O. 2 + 3· I - 2, 5403 

1. 248 218. 007 -o. 1646 +o. 168o -o. 1663 + 3. 4 . + 6. 5 - 2. 7o66 

1. 144 219. 751 +o.o633 -o. o621 +o. o627 + I. 2 / + 7. 7 - 2. 6439 

. 731 220. 482 --o. 2go6 +o. 2931 -o. 2918 + 2. 5 , + 10. 2 

I, 237 I 221. 719 - o. 0581 +o. 0577 -o. 0579 - o. 41 + 9· 8 

- 2. 9357 
- 2. 9936 

1. 278 222. 997 +o. 17o6 -o. 1721 +o. 1714 - r. 5 i + 8. 3 - 2. 8222 

l. 170 224. 167 +o. 0003 -o. Cl004 +o. 0004 - o. 1 + 8. 2 - 2. 8218 

. 951 225. 118 +o. 2334 -o. 2336 +o. 2335 - o. 2 + 8. o 

. 074 

I. 166 

638 

. 409 

- I 
I, 38o I 

226.027 

226.585 

225.879 

227. 751 

226. 113 

225.704 

+o. 1723 

-0.4409 

+o. 2764 

+1. 8209 

--1. 2271 

+0.2197 

+1. 4636 

229. r31 +o. 8340 

+0.4401 

-0. 2784 

+o. 1724 - o. 3 

-o. 4405 \ _ o. 8 

+o. 2774 2.0 

+ 7.7 

+ 7.2 

+ 5.2 

+ 3.4 -1. 8227 

+1. 2281 I -1. 2276 

-0.2187 I +o. 2192 

-1.4635 . +1. 4636 

I 
-o. 8344 / +o. 8342 

I. 8 

+ I. 0 + 6. 2 

+1.0 +1.2 

+ o. ~ + 7. 3 

- 2.5883 

- 2. 4159 

- 3.0288 

- 2. 7514 

- 0.9296 

- 3.9790 

- 3.7598 
- 2.2962 

- 3. 1448 

z. 192 i • 888 230. 019 +o. 3531 

2 31. 181 I -o. 5021 

232. 389 ,

1 

+o. g645 

232.077 +1.3748 

-o. 3521 I +o. 3529 
I 

- 0.4 + 5.8 

+ 0.4 + 6.2 

- I. I + 5. I 

- 2.7919 

192 191 i I. 162 

191 190*i I. 208 

190 Carroll- \·- . 312 

ton. 

+o. 5010 I -o. 5016 
. -o. 968o 

1

, +o. g662 

-t. 3751 +1. 3750 

- 3· 5 + 1.6 

-0.3 + 1.3 

----':----"------'----__. _____ ~------· 

- 3.2935 

- 2. 3273 

- 0.9523 

•Number 190 is identical with the CitY H. M. n; stone, established by the U.S. Engineers in 181•- (See Annual Report of Mississippi 
V iyer Commission for 1883, p. ui9.) 
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TABLE I.-Line of .~pit-it levels from J:lobile, Ala., to Op,rrollton (New Orleans), J;.a.-Continuerl. 

Date. 

1886. 

April 

April 

April 

5 

5 

5 

Bench-n1arks. 

i Distance 
1 

between I 
bench-

From- To- ! marks. 

A/11. 

190 . 686 

B.M.5*, .090 

T.G.t .11.S
1 

---------- ----------------------- ---- ------~--------------

Distance 
from A. 

Difference of height between bench­
marks. 

IJirection of 1nea~ure. 
:Mean of 

--------- ----- both meas-

1 I 
urcs. j \Yester y. Ea~terly. i 

Ki!ommrs. 
1 ~;f~te;~,~-1--~~~te;·~~I Meters. 

233.075 +1.2580, --1.2582 +1.2581 

Tli screpancy. 

Partial. 
Total 

accumu­
lated. 

, .... -----

"'"" ,,, I bench-mark l 

abo.-e initial I' 
plane A. 

I 

,~1111. I ,V111. i 11!eters. 

-- 0. 2 ! C. I. 4 : ---· I. 0692 

232. 985 -+ o. 0035 : -0. 0040 ' +o. 0038 - O. 5 i + O. 9 I. 0654 

2. 2256 j + o. 2 II + !. 6 i + I. I 564 ' 232. 957 i +z. 2257 
i 

--2. 225s I 
______ ! __ , _________ _: ______ ! 

•This bench.mark is identical 'i.dth B. M. 5, Rurney, established hy the U. S. Engineers in r875. (See Report as above.) 
t T. G. is the sixteen-foot mark of the water-gauge of the Mississippi River Commission, al Carrollton, La. 

Aocuracy of the results of the line of levels. 

The determination of the iwobable errors of the resulting differences of height of the marks at 
Mobile and at Carrollton au<l of their absolute heights is based upon the ob~<>erved differences of 
heights of the intermediate mr-trks resulting from the forward antl backward measures. The prob­
able error of the result of spirit-leveling of precision developed in a distance of one kilometer has 
generally been adopted as a convenient measure for comparison of accuracy of various lines. In 
accordance with the method of least sq_uares as applied to spirit·leveling we take the probable 
error of leveling to be proportional to vi; or, what comes to the same tliing, the weight u' of a 

result is inversely proportional to the lengths, or U'= 1. 
s 

Let d = difference of results, generally expres8ed in millimeters, from the two independent 
measures, one in direct and the other in reversed direction for a distance, s, 
generally expressed in kilometers. 

n = the number of such differences or lines of double leveling. 
m, and m,, =the mean error of a single leveling and of double leveling, respectively, for one 

kilometer or for unit of length, 

then 

m,=J~-[t!..~J 
21i s 

and 

If r,, and r be the probable errors of a double leveling for a line of unit length and of length S, 
respectively, then 

r 11=0.675 m11 and r=0.675 m11 v's. 
In case the successive marks along the line are distributed with tolerable regularity over distances 
averaging one kilometer, the formula and compn tation become simplified since tf'= 1 and we ba'\e 
the probable error of the resulting height from the double measure over a length of one kilometer 

equal to 0.675 Jt~J and the probable error for the whole line s=rsJ, r=0.675 Jr~4:J. 
4[sJ 

On the average the temporary marks along the line were about 1 kilometer apart and the 
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results by the t~ methods agreed closely.• The results independent of the probable uncer­
tainty of the sea level are as follows: 

Line. 

Mohile to Carrollton (New Orleans). 

Biloxi to Mobile. 

Biloxi to Carrollton (Xew Orleans). I 

I . I I II 
i [ ~/] I n. i S. 11 r11. I 

-ll~-1-i~,~-1: :,-n~ 1---1111~. 
A to I. 819 I 210 233 11 ±:0.67 ±:10.2 

F, to A. I 426 I 94 94 \
1 

:±0.721±7.0 

F 1 tol. 393 I 118 139 Ill ±:o.62 I± 7.3 
I I I ' 

Dench-marks. r. 

We have also rn,= ±1.40mm, a quantity which may be advantageously used for comparisons. 
The values for r 11 indicate a measure of great precision and the two instruments give sensibly 

the same value, No. 3 having been used on the line from bench-mark P 1 to I where r 11= :l:O.®mm. 
It is a general experience that the probable error r, so obtained, proves too small as shown by the 
discrepancies appearing at crossings and from interlacing lines of levels. This arises from the fact 
that in the latter case errors, known as constant or systematic errors, make themselves felt. Their 
presence is directly attested by the so-called accumulation error, which is found more or less <level· 
oped in lines leveled in opposite (or twice in the same) direction, but which it is altogether beyond 
the skill of the observer, the perfections of his instrument, and the method of observing to remove 
entirely so as to make the successive differences appear fortuitous. 

On our line, starting from Mobile, the results for the successive marks from the forward and 
backward measures begiu to diverge, reaching from zero, December 7, to 38 millimeters on Decem­
ber 28, which represents the maximum divergence; after this the two results rapidly converge to 
accord and between the middle of .January and the close of the operation on April 12 the cumu· 
lative error had practically disappear ed. On the same line of levels between Biloxi and Carrollton, 
the results by the Mississippi River Commission (see Annual Report for 1883, p. 148) reached a 
divergence at the ~rnl of the line at Carrollton of 50 millimeters; not, however, until after about 60 
kilometers had been run did the results begin to deviate. 

In the same volume, page 70,t we have the assigned probable error of the leveling operation 
of 1882-'83 between Bilox:i and Carrollton, viz, 8.0 millimeters, a result almost identical with our 
result 7.3 millimeters as given above, showing that both operations were conducted with great 
accuracy. 

Disturbing influence of differential attraction of the sun and moon on the direction of gravity and its 
effect on spirit-leveling. 

It is proposed to inquire into the magnitude of the deflection of the vertical depending on the 
variable positions of either the sun or the moon with respect to the direction of a line of levels and 
to estimate the effect on the resulting heights. 

It may be shown that for any place on the earth's surface the disturbance of gravity in direc­
tion and intensity by the action of the sun and moon, as depending on the momentary position of 
eitht•r l11111i11ary and as measured by the diffnence of effect on the earth's center and on the point 
at its l'lll'fael', is so small that ordinarily it can be entirely omitted in the astronomical determina­
tion or geng-raphical positions. If, according to Helmert, to whom the investigation is due,j 

1\1 = muss of the sun or the moon, 
Mo= mass of the earth, 

p =horizontal parallax of the luminary, 
r =its zenith distance, and 
P =the disturbing effect, expressed in seconds; 

----
*By the second or simple formula we have for r,, the values ±O.G&nm, ±o.74mm, and ::f::0.60mm for the three line 

respectively. (See table above.) 
tOn page 53, Assistant Engineer J. B. Johnson gives for the entire line the probable error± 7wm and on the aver­

age ::!: o.oomm per kilometer. 
t Matheruatic:al and physical theories of Higher GOOdesy, by Dr. F. R. Helmert, 2 vola., Leipzig, 1980-1884. Vol. 

II, chapters V and VII. 
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then 

and the southerly deviation of the disturbed zenith will be 

l; = - P isin 2 ( cos A, 

and the westerly deviation 

11 = - P sin 2 ( sin A, 

where A= aL<imuth of luminary, counted as usual from the south around by west. Introducing 
numerical values we have for the moon P = 0" .017 4 and for the sun P = 0" .0080. These being 
maximum values, the infl11ence of either body on the direction of the pl nm b-line is practically a 
vanishing quantity. The disturbance of the intensity of gravity is likewise insensible; with the 
latter, however, we are not here concerned. 

In consequence of the disturbed direction of gravity, the position of the level-surface passing 
through the point will be changed, heuce also the result of spirit-leveling will \.Jecome affected 
since that operation refers everywhere to the actual level-surface during measure. 

If the leveling is conducted "forward" in the south westerly azimuth a, the direction of sight 
"fo:rward" will be depressed iu consequence of the disturbetl vertical by the angle 

y =~cos a+ 11 sin a= -P sin 2 C cos (A - a) . . . . . . (1) 

and the correction for the staff-reading "forward," will be+; y, and for "backward," - ~ y, hence 

the differenee of staif-readings "back ward-forward,'' or the correction t.o difference of height will be 

BP sin 2 C cos (A - a) . . • (2) 

where s = tlie distance between the two positions of the staff. Here P is to be expressed in arc, 
viz: for the moon noo 0 0 0 0 and for the sun 23- 0-.f-0-000• Thus for any one instrumental station the 
effect is altogether insensible, but it may become sensible l>y accumulation in extern.led lines of 
levels. 

If we next suppose the moon and the sun to be in the equator, or h;i,ve zero declination, and 
the leveling to be done in the northern hemisphere, it will be noticed that, in the above expression 
(2), C in the first quadrant will be accompanied by A in the first or fourth quadrant, arnl .:;- iu the 
second quadrant will be accompanied by A in the second or third quadrant; hence in leveling t'roill 
north to south, or for a= O, the expression (2) will always be positive, whereas fo1· the case of an 
east and west line (a= 900) a change of sign may take place, and consequently, to some extent, 
compensation will diminish the effect under consideration. The circumstance that the luminaries 
assume different declinations does not in the maiu alter the general effect. 

For levelings proceeding in a north and south direction there will consequently remain some 
average effect on resulting difference of height and of about the same amount (in particular if the 
operation bas extende<l over the space of a. lunation) for every repetition of the measure, since 
the direction of the measure is here immaterial. 

For an east and west line, on the contrary, the lunar effect may be nearly elifl\inated and the 
solar effect considerably reduced. Lines of intermediate azimuths partake of the character of 
ea.ch of the two cardinal directions. We may fairly estimate the actual cftect on a leveling to he 
not more than two.thirds of the maximum effect, and generally it will be less than one-half of it 
and thus practically eludes recognition. 

Let us take the case of a. line of levels along a meridional arc of 1° in length, then foi· the 
moon the maximum disturbing or aecamulated effect producible will be 0.009 meter in height and 
the probable a.ctual ettoot 4 or 5 millimeters or less than this amount. In case of the sun being 



 

198 UNITED STATES COAST AND GEODETIC SURVEY. 

the disturbing body the effect woulcl be about half of that produced by the moon. These effects 
merge themselves with the probable errors of the measure. 

Dr. Helmert cites the interesting bypothetieal case of a maximum difference of levels from a 
repeated measure, viz, an east and west line 1000 kilometer8 in length, measured in the summer 
months in the forenoon always westerly, and during the second measure in the afternoou always 
easterly; then the results of the two levelings may differ in consequence of the differential solar 
attraction by as much as 8.7 centimeters (about 3:r inches), although the mean result will not be 
affected. 

In practice no special attention is paid to the position of the 111miI1aries (except that the sun 
be above the horizon), nor is the direction of the measure in any way regulated (as was assumed 
in the abo\'e hypothetica,l case) for east and west lines with respect to rooming and afternoon hours 
of work; thus more or less compensation is permitted to take place. 

Tile above considerations sufficiently demonstmte that perha1Js for all practical levelings the 
lunar and solar influence, as a disturbing force on the vertical, is of too minute an order to demand 
special attention and that the effect in the present Rtate of the art of leveling is entirely concealed 
in the probable uncertainties of the measure itself. 

There are two other effects which in:fiuence the results from spirit-leveling, viz, the effect of 
the spheroidal figure of the earth and the effect due to local deflections of the vertical; the former 
depending on the convergence of level surfaces toward the pole, the latter depending on the slopes 
or hypsometry of the surface and the variations in gravity. As neither circumstanee has auy 
application to the Mobile (New Orleans) line I shall here pass by their special consideration. 

Connection with the Gulf level. 

The line of spirit-levels is referred to the a•erage level of the Gulf of Mexico by means of tidal 
observations made by direction• of the Mississippi River Commission at Biloxi, Miss., between 
September, 1881, and March, 18S!.t Before entering upon tlle detail of the determination of this 
zero level it will be pertinent to offer a few remarks upon the tides of Mississippi Sound. 

The peculiar character of the tides of Mississippi Sound, which connects quite freely with the 
waters of the Gulf, was early recognized and investigated by the Coast Survey. Hourly observa­
tions were made during 1848 and 184.() at Oat Jslaud under the dirrction of Superintendent Bache, 
~hose discuc>sions of these tides will be found in Coast Survey Report for 1851, Appendix No. 71 

anft in Report for 1852, Appendix No. 22. These tides had previously been regarded by navigators 
as too irregular for analysis and prediction. It was then seen that these fluctuations belonged to 
the class of single-day tides, but with a remarkably small range, the average rise and fall being less 
than a foot and a half. In later years, after tlte harmonic analysis of the tides had been developed, 
the committee on tides appointed by the British Association for the Admncement of Science 
applied for the Cat Island record, comprising about thirteen months, in order to test tbe applica­
tion of the harmonic analysis for the e\'aluation of the components of the tides at this place. The 
results are contained in the report of the committee made in 1872 and in the volume for the South· 
port meeting in 1883.t 

The lunar-diurnal component and the luni-solar diurnal component have each a semi-range of 
about half a foot; the lunar and solar semi-diurnal tides only reach about one-tenth of a foot, and 
there are indieations of meteorological influences depending on daily and annual periods. The 
solar annual tide has apparently a semi-range of nearly one-third of a foot and the solar semi­
aunual about half this amount. In June, 1887, inquiry was made for the automatic tidal record 
at Biloxi, whicp was found to have been deposited in the archives of the Surve:y§ for safe-keeping; 
it was placed without delay in the hands of the Tidal Division of the Office with directions to work 

•Supposed. 
t Prom August., 1881, to January, 1883, the observer was W. H. Price. 
i See also Proceedings of the Royal Society, Vol. XXXIX, London, 1886, pp.135-207. 
§There is no explanation accompanyilig the rolls, aud the precise Iocatiou of the gange and staff is unknown. 

(Iu a letter dated July 2d, ltl&7, Mr. Weir says the ga.uge was on piles near the draw· bridge.) The gauge, there i8 
reason to believe, had been ma.de at the Coast and Geodetic Survey Oflioe. 



 

UNITED STATES COAST .A.ND GEODETIC SURVEY. 199 

ont the reading of the average or half-tide sea level, separately for each lunation and for general 
discussion, as time would permit. 

Mr. A. S. Christie, Chief of the Tidal Division, reports the following results under date of 
June 27, 1887, and remarks: "The original record of the observations " " " extends from 
September 5~ 1881, to March 1, 1884', and is rather unsatisfactory both as regards time notes and 
staff-readings. On this account no use has been made of the series during 1883 and 1884, and the 
part used-only that extending from June to December-depends upon actual staff-re.adings. 
From September, 1881, to June, 1882, the observer entered upon the rolls what he called staff. 
readings, but there are reasons for supposing that they were readings of a scale fixed over the 
gauge roller and presumed to coincide in its readings with those of the staff." 

Tabular statement showing the readings of mean (average) sea leuel on the tide staff established at 
Biloxi in connection wiitli automatic tide-gauge No. 43. The seriee used consists of hourly ordi­
nates beginning 1881, September, 7d 23\ and extending 472d Uh to 1882, December, 24d 9h,• 

I The group begins 1' i No. of I Sums of~ 1 

Mean se~, 
No. of , at the local time Length !ordinates I hourly or- i level on 
group. , of full moon, as i of group. in each dinates in : stafi for 

given below. I group. each group, !each group. 

j----, __ I ___ . ____ \~.--.'---
1881. d. h. i d, ;,, i 

Sept. 

2 Oct. 

3 Nov. 

4 Dec, 

1882. 

Jan. 
6 Feb. 

7 Mar. 

8 April 

9 May 

10 June 

II July 

12 July 

13 Aug. 

14 Sept. 

15 Oct. 

16 Nov. 

Feet. 
I I 

1 23 I 29 9 70s I 4689. s 
7 8 I I 2 7081 4643. 2 

5 20 I 15 711 4365.2 

II I 18 I 714 I 4194.9 

4 , , '9 ", 1 4'93· 8 

3 o 19 11s I 4284. 1 

4 19 17 113 I 4401. 8 

3 12 15 111 I 4438. 6 
3 3 12 708 I 4519. 7 
I 15 

0 

30 8 

9 
8 

7 
28 15 8 
26 23 IO 

4430.0 

4333.2 

4451. 5 

Feet. 

6. 14 

5.88 

6.01 

5.99 

6. 17 

6. 24 

6. 38 
6,28 

6. 16 

6.33 

6. 54 t 

26 9 II 4283.4 6.06 6::6u2 
24 20 29 14 4152. I 5· 85 

~~- ----

No farther discussion of the Biloxi tides was sent in at this time. 
To obtain from these results the mean staff-reading of the sea. level we find for the period, June, 

1882, and November, 1882, from seven lunations, during which the relation of the gauge to the staff 
was satisfactory, the value 6.26 feet, whereas the mean from sixteen lunations gives 6.24; this indi­
cates that we may use the whole series for our purpose. It is evident from the run of the tabular 
values that .itey are subject to an annual inequality, whether due to the tides directly or to 
meteorological causes, indirectly, will be immaterial for the combination. It is quite certain that 
the Gulf level is affected by prevailing winds and variatioDR in atrnmipheric presimre, in the rain-

*Hean local time, civil reckoning, but hours counted from 0 to 24. 
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fall, and evaporation ; but such effects have not been studied. Grouping the results for average 
sea level by lunations in the annual cycle we have: 

r i Readings I No. of 
I lunation. I of average sea 

i 
level in feet. 

1----
I 

I 
I ancl 13 J 6. 65 and 6. 54 

I 
2 14 i 6. 56 6. 62 

3 '516. 14 6.06 

i 4 16 5. 88 5.85 

I 5 
6 

I 
I 7 I 
I 8 

9 
IO 

II 

12 

I Mean. 

Mean 
value. 

----------------/ 
Time of year. 

I ----------1 
6. 60 Beginning of September. 

6. 591: 
6. IO 

5. 86 'l 
i J Between November, 1881, 

6.01 
and February, 1882. 

5.99 
6. 17 

6.24 

6.38 

I
t 6. 28 

6. 16 

l~~I' August. 

6.23 
I , 

From this com bi nation it would appear that, iu this particular case, the·Gulf level was highest 
in the early fall an<l. lowest during winter; the variation was about 0.67, or two-thirds of a foot 
nearly. For want of other annual means the probable uncertainty of the resulting value, G.23 feet, 
or l .89d9 meters, can not be assigned. .As an estimate, merely, I offer the value ± 0.025 meter 
until something better can be had. This rough estimate of uncertainty is more than double the 
probable error of the whole line of measure and thus indicates the desirability of supplying this 
information by further tidal observations which nee<l. not necessarily be automatic. 

To connect our resultR of spirit-levels with the Gulf level we have the following measure 
recorded in the Annual Reµort of the Mississippi River Commission for 1883, page 70, viz: 8-foot 
mark of tide-gauge (staff) at Biloxi om.2390 above U. S. P. B. 1\1. No. ~l, which bench mark is 
identical with our bench-mark F 1• Nothing coul<l. be learned in 1885-'86 of the position of this 
staff or gauge, hence the above measure is the only means to make the connection1 though we 
posses:s rough checks incidentally supplied by Mr. Weir.• The average Gulf level is, therefore, 
om.5395 - om.2390 = om.3005 below F 1 ; in other words, bench-mark A at Mobile is Sm.7351 anti bench· 
mark I at Carrollton (New Orleans) 2m.6659 above the average Gulf level. 

*On p. 53 of the Annual Re-port Mississippi River Commission for 18.,3, we have the statement: "the zero of the 
Carrollton gauge will prove to be some 2 or 3 inches above mean tide," and pp. 60-61: elevation of the 14-foot mark 
of water-gauge at Carrollton tom.640, antl of the Coast Survey bench-mark I, 9m.027 (p. 129); hence differ{lnce tm.613, 
and the zero of the 11taff would be 2m.66G-2m,(j54=0"'.012 above the Gulf level, which is in •nfilcient agreement with 
the statement. The zero of the Carrollton gauge was further determined in 1886, April, viz: 16-foot mark of gauge 
2m.2256 above B. M. I, hence the zero of staff Om .015 above the Gulf level, a l'esnlt differing but 3mm from the older 
measure. 

According to Mr. Weir we have tbe following measures of the Gulf water level at 4h 17m p. m. on February 1, 
1886: At staff east eud of Biloxi bridge, at staff near draw-bddge, and at staffnoar west eu<l, wat.er level 3m_341 below 
B. }I. 92, tm.;79 below B. M. 93, and lm.189 below B. M. 94, respectively, corresponding to sea level at that time below 
1;he average leve1,.scm.9, !)cm,;, and !J<'m. t, respectively. The measures to tide water at Bay St. Louis gave similar 
though not quite so close checks. · 
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TABLE II.-Resulting heights above the average or half-tide level of the Gulf of the principal or pcr­
mmient bench-marks !;etween Biloxi, Miss., and Carrollton (New Orleans), La., 1885-'86, u:ith com­
parison of results obtained by the JJlississippi River Commission in 1882-'83. 

Designation of mark, Coast and Geodetic Survey. 
Distance 

from Biloxi. 

__ I __ 

Average or half-tide level of the Gulf of Mexico _________ _ 

F1, same as No_ 21, .M. R. C., al Biloxi Bridge ___________ _ 

Gi. same as No_ 20, l\I. 1'. C., at Biloxi Bay--------------

H1osameas No. 19, l\l. R. C.,at Biloxi Bay _____________ _ 

111 sa1ue as No. 18, M. R. C.,at Diloxi ______________ ----

Ji. same as No. Jj, M. R. C., al Beauvoir Station ________ _ 

Ki.same as No. 16, J\I. R. C., at Mississippi City __________ , 
I 

Li. same as No. 15, 1\1. l{. C., near 65 and 66 mile posts ____ ! 
M,,same as Nu_ 14, l\L IZ. C,at 62-mile post_ __ ----------1 
N 1,.samensNo. 13,J\I. R. C.,atPassChristjan ______ -----1 
01, same a.s Ko. 12, l\.l. R. C .. at llendc.rson's Point _____ . __ 1 

Pi. same as No. l 1, l\1. R. C., at llay Saint Lon1s ------- __ , 

Q1>same as No. IO, !\I. R. C, .al 13ay Saint Lonis ________ _ 

R1osame as No. 9, M. R. C., near Waveland _____________ ) 

S,, same as No_ 8, M_ R. C., at Toulme Station __ --------1 
T1,san1e as No. 7, 11. I\.. C. 1 near Claiborne St~tionJ. ______ i 

U1, same as No. 6, J\I. R. C., at East Pearl River 13ridge_ --1 
V" same as No. 5, M. R. C., at bridge over Rigolels ______ J 

W1,sameasl\o. 4,1\l. R. C.,atl0ort Macomb-----------! 

Xi. same as J\''· 3. M. R. C .. at Fair grounds, New Orleans_
1 

Y1, same as N·J. 2, '\I. R. C .. at llayou St. John __________ [ 

Z 1,sameasNu. 1,M.R.C.,at\VhiteBridge_ --------

! Carrollton, old court-house _______________ --------------' 
1 I, Carrollton, BaLcock Engine-House, estaLlished J8iS _ 

Hampson B. M., old, Williams', spike on machine-shop, 

Carrollton _________________ _ 

New Hampson B. M., by Howell, near old Hampson, at 

C:urollton ___ ------------ __ 

Burney B. M., No. 5, Carrollton Depot, established 1875 

by U.S. Engineers ----------------------- __ -------
City B. M. xx stone, Carrollton, 1874 ___________________ _ 

Ao, G. S_ Convent, New Orleans__ _ ____ . 

1..:111. 

0.00 

[_ 12 

2 ·55 
II. 85 

18.98 

27.57 

33.28 

39.43 
44- 21 

48.08 

47.63 

55.01 
6o.6o 

69.33 
7r. Sz 

82. 84 

101. 98 

130.75 

131. 58 

134.83 

137. 78 
138.78 

138.69 

138.09 

131. 41 

1885-'86. 
Height of 

mark aboyc 
Gulf. 

m. 

0.0000 

o. 3005 
2. 1012 

I. 7594 
6. 6920 

7.8254 

6. 3398 

7.6679 

9. 3817 

3.3563 

2. 9i27 

6. 5006 

7. 1522 

4.6950 

2.9336 

l. 2396 
3.2029 

0.5883 

2. 1874 

I, 3192 

2. 8055 

o.5qo3 

2.7828 

2.6659 

2.4607 

I 
I 

I 
) 

l 

2.6697 
I. 4078 ' 

L 43S9 

1882-'S3._ 'l>ifference: 
Proba- , Height uf ! 188 ~_6) 

ble error m3J k .1bm c ; ( ,,.:, -·) 
Gulf_ 1 - Ioo2-J _ 

JI/Ill. Ill. 111n:. 

·-::1:::25 
0.0 0.3005 0.0 

0. 7 2. IOI9 o. 7 
o. 7 I. 7574 i ;;. 0 

I 

LO 6.G900 I z.o 

2. I 

2. 7 

3.3 

7.8216 
i 

-t- 3.8 

6.3322 
! 

+ 7.6 
7.6602 i --'- 7.7 

3.6 

3.9 

9.3548 
i 

·r z6. 9 

3.3253 +31. ('\ 

4. l 2.9285 +44· 2 

4-3 6.4517 -t 48. 9 

4 .. ) /- !027 +49· 5 
4.6 i 

I 
4.6500 --45. 0 

4.S ! 2.S83S I 
--:--49· 8 

5.2 I I. 1022 -~·-47· 4 

5.2 3· 1543 48.6 

5.6 0. 5403 +48.o 

6.3 2. 1321 +ss. 3 

7 · I I. 2640 -: 55. 2 

7- I z. 7487 -· 56 8 

7.2 0. 5296 -- bo. 7 

7.3 2 ·7372 -j-45. 5 

::!: 7.3 2.6166 -+-49. 3 

2.4186 ++z. I 

z. 2-HS 

2.6r97 -1-50. 0 

1. 3549 +s2. 9 

"'Assumed for the present ; the amount must be combined with each of the prc;,bable errors of the bench-rna.rk.:s. 

' 

Tl.le figures in the column flf differences are instructive in so far as they exhibit the amount 
wlaieh systematic errors do reach in two levelings conducted with equal care and skill aud entitled 
to equal confidence. 

These differences of the two operations exceed many ~irnes the probable error a..'lsigned to each. 
Tue gap between the two results steadily widens, reaching at the end of the line about :;ocm (2 
~ncbes) over a distance of 139km (86 statute miles). It must be admitted, however, that the 
greater part of the difference has been developed between Biloxi and Bay St. Louis, and that 
between the latter place and New Orleans the two results fairly agree, considering the possibility 
of a small change in some of the marks with lapse of time. Thus our assigned probable errors 
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assume more the character of relative than of absolute values. It should, however, be borne in 
mind that the character of the ground gone over was one exaeedingly unfavorable to precise 
measures. 

TABLE III.-Resiilting heights abo11e the amerage or half-tide level of the Gulf of 
the permanent bench-marks between Biloxi, M,iss., and Mobile, Ala., 1885-'86. 

------,-----~-----~·-----

; '1 i 

Designation ancl position of hench-marks, Coa!tl and 
Geodetic Survey. 

' , Height of ! 
Distance I B !II l r Probable 

, rom , 1 ox1. Gulf, error, f B
,
1 

, 

1 

. , . a iove 

!--------------------/ ----1----- - . 
' k,_,,_, __ -1 1/l, I 11!1Jl. 

0.0000 ' ::!: 25 Average or lmlf-tide level of the Gulf of Mexico 

FH at Biloxi Draw-bridge, on iron caisson 

E 1, east end of Biloxi llridge, in Walker's yard 

DI> at Ocean Springs, Miss., on chimney of Franco house 

Ci. at Scranton, Miss., on court-house 

B1, at Grand Bay, Ala., on chimney of Cassebry house 

Ai. at St. Elmo Station, Ala,, in yard of Adams's house 

A, at Mobile, Ala,, on custom-house, established in 1884 

o.oo 
1 

LOJ I 
2. 52 I 

29. 33 i 

5J. 97 I 

63, 22 I 

94. 30 

+ 0.3005 : 0,0 

+ 4. 7601 I o. 7 

-+- 7. 5058 

+ 5. 1435 

+J2. 5210 I 

+40.4488 I 
I 

+ 3· 735 1 i ::!: 

I. I 

3·9 
5.3 
5.7 
7.0 

As in the preceding table the probable error fol" any bench-mark must be combined with that 
provisionally adopted for the sea-level in order to have the whole amount of probable uncertainty 
in the given height. 

A description of the permanent bench-marks is herewith appended 
Yours, respectfully, 

Mr. B. A. COLONNA, 

CHAS. A. SCHOTT, 
Assistant, in Charge Computing Division. 

Assistant, in Charge Office and Topography. 

DESCRIPTION OF BENCH-MARKS. 

Primary bel! ch-mark A is situated at Mobile, Ala., on the sill of the window on the north front 
and near the east end of the custom-house. The B. M. is the bottom of a square hole cut in the 
rock. It is om.215 from extreme north edge of sill, om.143 from south walJ, 0'0 .145 from east wall, 
and 1rn.155 below the window. 

Primary bench-mark A 1 is at St. Elmo Station, Mobile County, Ala., on the Louisville and 
Nasb\•ille Railroad, in the yard of and in the northwest angle of the house occupied by Mr. Adams. 
The B. M. is the bottom of the square cavity cut in the top of the marble stone marking the point. 
The stone is 6 by 4 inches on top and about 2g feet long, and has the letters U. S. C. S. cut upon 
the top. 

Primary bench-mark B1 is at Grand Bay, Mobile County, Ala., on the Louisville and Nashville 
Railroad. The B. M. is on the imrth side of the chimney at the east end of the frame dwelling 
owned by Mr. Osm1r Oassebry, aud is the center of the head of a copper bolt, OlD.0642 in length and 
om.0125 in diameter, leaded horizontally into the eighth layer of bricks above the ground, and near 
the middle of the third brick from the north end of the chimney. 

Primary bencl1-mark 0 1 is at Scranton, Jackson County, Miss., on the north face and near the 
northeast corner of the court-house. The B. M. is the center of head of copper bolt, om.0642 in 
length and om.0125 in diameter, leaded horizontally in the middle of the tenth brick above water­
table. 

Primary bench-mark Di is at Ocean Springs, Jackson County, Miss., in chimney on west side 
of store-house owned and occupied by A. Franco. The B. M. is the center of head of copper bolt, 
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om.0642 in length and om.0125 in diameter, leaded horizontally into the middle brick in the twenty­
first layer above the ground. 

Primary bench-mark E1 is near the east end of Biloxi Bay bridge and about 08 meteri;; south 
of the Louisville and Nashville Railroad track, in the yard of and near the nortLwest coruer of the 
frame house owned and oecnpied by the l{.ev .• T. B. \'Valker. The B. M. i>< the bottom of the square 
caYity cut in tlie top of the marble stone marking the point. The stone is (i by 4- inches on top 
and about 2~ feet long, projecting about 1 inch above ground, and has the letters U. S. C. S. cut 
upon the top. Distance from center of bench to brick pier under northwest corner of house, om.s. 

Primary bench-mark Fi, or Mississippi River Commission P. B. M. No. 21, is on the north side 
of the draw-bridge pier of the Biloxi Bay bridge, on the Louisville and Nashville Railroad, Missis­
sippi. The B. M. is the top of a copper bolt, leaded vertically in the concrete inside of the iron 
caisson. The bolt is set about half-way between cog-wheels and extreme north point of iron 
caisson. It measures 1 foot 4 inches to extreme north edge of caisson and 1 foot 6 inches to 
cog-wheels. The caisson is 30 feet in diameter and is filled with concrete. It rests on top of piles 
in 12 feet of water. 

Primary bench-mark G1, or Mississippi River Commission P. B. M. No. 20, is near the west entl 
of Biloxi Bay bridge, Mississippi, on the Louh:;ville and Nashville Railroad. The B . .:VI. is the head 
of a copper bolt leaded vertically in the top of marking stone, set in the ground Jo meters north of 
center of track and 114 meters west of the west end of the bridge. The letters L'.. S. are cut upon 
the top of the stone. 

Primary bench-mark Hi, or Mississippi River Commission I'. B. M. No. 19, is 225 meters west 
of the west end of Biloxi Bay bridge, l\:Iississippi, and 30 meters south of center of track of the 
Louisville and Nashville Railroad. '!'he B. M. is a cross cut on the top of the marking stone (the 
copper bolt has been destroyed), set in the ground. Pine trees near the stone are marked with 
five narrow blazes. 

Primary bench-mark I 1, or Mississippi River Commission P. B. 1I. No. 18, is at Biloxi, l\liss., 
on the building on the southwest corner of Back Bay road (or Mule street) and Jackson street. 
The B. M. is the center of head of copper bolt leaded horizontally into the center of the second 
brick from the southeast corner of the fourteenth course above the sidewalk, in the east wall. 

Primary bench-mark ,Ji. or Mississippi River Commission P. B. M. No, 17; is at Beauvoir Sta­
tion, l\fiss., on the JJouisville and Nashville Railroad. The B. M. is the top of a copper bolt leaded 
vertically into the top of tb.e marking stone, set in the grountl near the west end of the depot 
platform and 11 meters south of center of track. The letters U. S. are cut upon the top of the 
stone. 

Primary bench-mark K 11 or Mississippi Ri,·er Commission P. B. l\I. No. 16, is at Mississippi 
City, Harrison County, Miss., in the west wall of the connty jail. The B. M. is the center of a 
copper bolt leaded horizontally into the center of the fifth brick of the fifteenth course abo\'e the 
water-table. The bricks are counted from the nort.hwest corner of the building. The letters U.S. 
are cut over and B. M. untler the bolt. 

Primary bench-mark L 1, or l\lississippi mver Commission P. B. M. No. 15, is about 1,0ii6 
meters east of the New Orleans 65-mile post and about 55~ meters west of the New Orleans 66.mile 
post, and 24 meters north of the center of track of the Louisville aud Nashville lfailroad. The 
B. M. is the top of the marking stone, set in the ground, and which has the letters U.S. cut upon 
the top. Three pine trees, each marked with five blazes, arc near the stone. 

Primary bench·mark Mi, or Mississippi River Commission 1~. B. M. No. 14, is 191 meters east 
of the New Orleans 62·mife post and 8 meters north of the center of track of the Louisville and. 
Nashville Railroad, Mississippi. The B. M. is the top of bead of copper bolt leaded vertically iu 
top of marking stone, set in the ground, with the letters U. S. cut upon the t9p. 

Primary bench.mark Ni, or Mississippi River Commission P. B. M. ~o. 13, ifl at Pass Christian 
Station, on the Louisville and Nashville Railroad, Mississippi. The B. M. is tbe top of bead of 
copper bolt leaded in top of marking stone, set in the ground betweeu the pump-house and water. 
tank. It is a little inside of the north line of pump-house and tank and about 3 meters from west 
side of pump-house. The pump·house is abow.t 9 meters south o.f track. The letters U. S. are cut 
upon the top of the stone. 
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Primary bench-mark 0 1, or Mississippi River Commission P. B. M. No. 12, is at Henderson's 
Point, Miss. The B. M. is the top of head of copper bolt, leaded in the top of marking-stone set in 
the ground within the north west corner of fence surrounding plot of ground on which the tool·bouse 
of Louisville and Nashville Railroad, section No. !l, is situated. The stone is about 32 meters west 
of west side of house and 8 meters south of center of track. 'fhe letters U.S. are cut upon the top 
of the stone. 

Primary bench-mark P 1, or :Mississippi River Commission P. B. M. No.11, is at Bay St. Louis, 
Miss. The B. M. is the top of head of copper bolt leaded in the top of marking stone set in 
the ground by the northeast corner of fence surrounding southwest plot of land at the intersec­
tion of the Louisville and Nash\·ille Railroad track and Front street. It is 12 meters south of 
center of track and about 51 meters west of west end of bridge over Bay St. Louis. The letters 
U. S. are cut upon the top of the stone. 

Primary bench-mark Q1 , or Mississippi River Commission P. B. N.. No.10, is at Bay St. Louis, 
Miss. The B. M. is the center of head of copper bolt leaded horizontally into the face of the 
southern brick wall of the Yestibule of the Catholic church, about half way between side entrance 
of vestibule aud main front wall, and about 1 meter above the ground. 

Primary bench-mark R 1, or Mississippi River Commission P. B. M. No. 9, is at Waveland Sta­
tion, Miss., on the Louisville and Nashville Railroad. The B. M. is the top of marking stone set 
within the southeast corner of fence surrounding the land of Henderson Winfield. The corner is 
at the intersection of Waveland road and lane between the lands of Mr. Shaw and Mr. Winfield. 
The stone is about 32 meters south of the southeast corner of station-house, and has the letters 
U. S. cut upon the top. 

Primary bench-mark S 1, or Mississippi River Commission P. B. M. No. 8, is at Toulme Station, 
Louisville and Nashville Railroad, Mississippi. The B. M. is the top of the marking stone set in 
the grournl in the northwest corner of the front yard in whieh the section-house is situated. The 
stone is about 10 meters south of center of main track and has the letters U. S. cut upon the top. 

Primary bench-mark 'I'i, or Mississippi River Commission P. B.1\1. No. 7, is near Claiborne Sta­
tion, Louisville and Nash ville Railroad, Mississippi. The B. M. is the center of small cross cut in top 
of marking stone set in the groundjust north of north fence of house lot of Pat. Terril. It is 18 meters 
south of center of main track, 12 meters east of east enu of station-house, the distance of 12 meters 
being measured parallel to the railroad track. The letters U. S. are cut upon the top of the stone. 

Primary llench-mark U 1, or Mississippi River Commission P. B. M. No. 6, is on the high point 
of ground, just east of East Pearl lUver, in Mississippi, by the fence in front of land of Mrs. Sarah 
Sdph, 200 meters east of the eastern pier of the iron truss bridge over the East Pearl River on the 
Louisville and Nashville Railroad, and 27.2 meters south of center of main railroad track. The B. 
M. is the top of a copper bolt leaded in the top of the marking 1'tone, set to within 0.25 foot of its 
top in the highest point of ground. The stone has the date 1882, and the letters P. B. M. cut upon 
the top. 

Primary bench-mark V 1, or Mississippi River Commission P. B. M. No. 5, is the top ofa copper 
bolt leaded V(lrtically in the concrete pier projecting above main pier of old draw-bridge and a 
little southwest of center of pier, just north of the iron truss bridge over the Rigolets on the Louis­
ville and Nashville Railroad, Louisiana. The bolt has the letters U. S. P. -B. M. cut around it. 

Primary bench mark W 1, or Mississippi River Commission P. B. M. No. 41 is on Fort Macomb, 
Chef Meuteur, La. The B. M. is the center of head of COJ)per bolt leaded horizontally in a brick 
iu the wall at the right-hand side of the entrance to the fort, and has cut around it the letters and 

U.S. 
date 18 82 

P.B.M. 
Primary bench-mark Xh or Mississippi River Commiseion P. B. M. No. 3, is at the Gentilly 

gate on the east Hide of the fair grounds at New Orleans, La. The B. M. is the center of head of 
a copper boit leaded horizontally in the east face of the middle brick gate-post, in the fifth course 
of bricks above the ground, antl is marked with the letters U.S. 

Primary bench-mark Y 17 or Mississippi River Commission P. B. M. No. 2, is at draw-bridge 
across Ba.you St. John, on the Esplanade road, New Orleans, La. The B. M. is the center of 
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head of copper bolt leaded horizoutally into the middle brick in the eleventh course above the 
ground in the northwest face of the south one of' two abutments at the northwest end of' draw-bridgt>, 

and is marked with the letters p ~B.8M. 
Primar.r bench· mark Z1, or Mississippi River Commission P. B. M. No. I, is at the'' w bite bridge" 

crossing the new canal, on the Carrollton road, near New Orleans, I~a. The B. M. is the top of' a 
copper bolt leaded vertically in the top of the northwest portion of draw-pier of bridge. It meas­
ures Om.90 to the extreme northwest edge of pier from cent~r of B. M. and 011'.fil55 to edge of iron 

track that the bridge turns on. It is marked with the letters p ~B~M. 
U. S. P. B. M. Carrollton is a ma.rk of the Mississippi River Commission, and is the center of 

a small hole in head of copper bolt leaded horizontally in the north face of the masonry of the old 
court llouse at Carrollton, La. The bolt is in the middle, and about 0.03 foot from water-table of 
pillar.and 2.5 feet above the ground. The letters U. S. P. B. l\:I. are cut about the bolt. 

U. S. Coast and Geodetic Survey primary bench-mark I is on tbe seYenth district Bab­
cock engine-house at Carrollton, J,a., an<l was e 8tal1lished i11 1875 hs Assistant C. H. Bo;yd 
The engine-house is at the corner of' Madison aml St. Charles streets. The ll. M. is the center 
of a small cross cut on the west en<l of iron door-sill of walled· up door near the northwest corner 
of the engine-house; it is marked with the letters and date B. J\1. G. S. C. S. '75, aml measures. 
Om.124 to extreme west edge of sill, and 0"'.185 to north door jamb. The Babcock seventh district 
engine-l1ouse is adjoining the New Orleans and Carrollton Railroad depot. 

Old Hampson bench-mark (Williams) is at Carrolltou, La., uear coruer of Madison street a11<l 
River road. The B. 1\1. is a spike driven in the wall of blacksmith shop of Carrollton and Nl''r 
Orleans Railroad, at northwest corner of shop. The spike is 11ow about G inclrns below the surfaC\\ 
of the ground, between the nineteenth and twentieth courses of' bricks below the window-sill. It 
was established by Mr. Vi!illiams. 

New Hampson bench-mark (Howell) is at Carrollton, La., near corner of l\Iatlisou street and 
River road. The B. M. is a spike driven in t!Je wall of blacksmith shop of Carro11ton and K cw 
Orleans Railroad, at northwest corner of shop. The spike is between the twent~·-first and twenty 
second courses of bricks, below the window-sill. It was established by Mr. Howell. 



 

Blank page retained for pagination 



 

APPENDIX No. 10.-1887. 

THE MAGNETIC WORK OF THE GREELY ARCTIC EXPEDITION. 

Abstract ofa Report by CHARLES A. SCHOT'.l!', Assistant. 

It is well known that the Expedition sent out by the Government to Iiady Franklin Bay in com­
mand of Lient. A. W. Greely, U. S. Army, was one of two expeditions to co-operate with and form 
part of the physical explorations proposed by the International Polar Commission. By invitation 
of its president, the late General Hazen, Chief Signal Officer, accepted the organization and fitting 
out of two p"arties, one under Lieutenant Greely to be sent to the shores of Lady Franklin Bay, 
Grinnell Land, the other, under Lieut. P. H. Ray, to go to U glaa.mie, Point Barrow, Alaska. While 
the gennal responsibility, the supervision, the accounts, the selection of men and their tmnspor­
tation to and from the stations, remained in bis own bands, General Hazen requested and received 
the aid of the Coast and Geodetic Survey in the special departments of terrestrial magnetism, of tides 
and gravitation. The assistance of the Survey by its then Superintendent, Capt. U. P. P<ttterson, 
consisted in furnishing such instruments as could be spared from its limited supply, in training 
the observers for their work and in providing them with the necessary instructions and forms of 
record for the proper performance of their duty. It so happened that Congress had already (in 
1880) authorized a scientific expedition to Lady Franklin Bay, but the funds were appropriated so 
late in the spring ofi881 that it was found impossible to procure the needed special instruments 
and to give that thorough training to the corps of observers which could only be obtained by ample 
time for preparation. Indeed the Commission itself found it expedient to start other expeditions 
a y"ear later in order to obtain a better organization of the scientific labor, and especially for the 
construction of suitable magnetic differential instruments. 

There is no need of referring here to the general history of the two American expeditions, as 
we already have the official publication of the one under Lieutenant Ray, and the narrative of the 
Lady Franklin Bay party, in two handsome volumes, by its leader, Lieutenant Greely. By his per­
mission we were enabled to lay at an early date before the readers of" Science'' the general result.s 
of his labors during 181Sl-'84 in the domain of Terrestrial l\lagnetism. They are extracted from the 
manuscript, now ready for the printer, but it is not our intentiou to enter miuutely iuto any details 
which would be here out of place, nor to forestall the judgment of scientists on the merits of the 
work-this must be reserved for a time after the official publication, and when the results by the 
several international expeditions can be compared and collated. A brief statement of facts, so far 
as they relate to that part of the work which was intrusted to the special direction of the U. S. 
Coast and Geodetic Survey, is all we propose to give at present. 

The astronomical and magnetic work of the Expedition was placed in special charge of Ser· 
geant Eu ward Israel, who unfortunately was une of those not permitted to return, but whose records 
ab1mdautly testify to his faithfulness and painstaking industry. Copies of these records in a highly 
condensed form were safely brought home and were placed in the hands of C. A. Schott, Assistant 
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U. S. Coast and Geodetic Survey, for discussion, and for preparation for the press. This task was 
rendered somewhat difficult from want of sufficient explanation on the part of the observer. Fortu­
nately Lieutenant Greely took the precaution when retreating in 1883 from his station to bring 
\Tith him the magnets and pendulums, thus permitting certain supplementary ohsen"ations to he 
made at home. This can not be too highly commended when we consider that every pournlof dead 
weight carried necessitated lea Ying behind ~o much food to sustain the life of the. party on its 
perilous retreat. In judging of the merits of the labors of the Rxpedition it should be borne in 
mind that all efforts had failed to succor this party, which occupied the northernmost station assigned 
to any of the Expeditions, and that at the time of its sailing certain magnetic instruments, needed 
for fully carr,ying out the programme adopted by the Intermitional Commission coulLl not be 
obtained. 

'£he l\Iagueti0 Obsen·atory at Fort Conger was erected a short distance from the main house 
and was supplied wilh a new wag 11etometer made by Fauth & Co., of Washington, au<l witb,a dip 
circle of the Kew pattern, but it had no differential instruments. The obseiTatioul:i were matle on 
Giittingen mean time, which differs 41i 59"' from local time and 51' 48"' from 'Vasliington timt>. A 
small transit, loaued by the 8nr~ey, sen·ed for the determinations of time and longitude. Tlie 
observations for time and latitude were made hy means of the· sextant, and compal'isons of chro­
nometers were made throughout the stay of the party. From a. serie& of obsen·atious of double 
altitmlns of the sun near (lower transit), and of circum-meridian altitudes of the "llll ( n pper trausit), 
the Lttitude was found to lle 8l 0 44' 00".4 :±5".4. The azimuth of the mark for ah~mlute <leclimition 
was determiued ou tliree days from ob>erYations of the sun with the theodolite, viz, 44° 44'.3± 0'.8 
east of south. Tlie longitude of the station from Greenwich was determined by meaus of ships' chro­
nometers 011 the outward trip, arnl at the station by ouservations of moon cuhuinatious, occultations, 
arnl lunar distauces, witll the result 41' 18m 55'.3± 1•.2 W. of Greenwich. 

The accurac;v of this result is maillly due to a :fiue series of seventeen muo11-cnlrninatio11s. In 
arc the longitmle is G!O 43' 50" vv., aud the value preliminarily adopted by Lieutenant Greely for 
his party was HJCJ 45' \Y., on the authority of Lieutenant Archer, R. ~.,as the result by the British 
Expedition to this place in 1875-'76. 

During the fir.~t ten months of the occupation of the post a series of hourly observations of the 
declination were made on three days in each month. This comprises the period from Augrnst 1, 1882, 
to August 31, 1883, and includes 846 ouservations with a resulting declination 1000 13'.6 weist of 
north. The results of the diurnal variation of the declination are stated as follows: On the ;\'Carly 
average the needle reached its extreme westerly deflection between 311 and 41i p. m. (local time), 
amount 45', aud its extreme easterly detle0tion between 011 and 211 a. m. (local time), amount 40', 
hencfl the diurnal range io !.l5'. The diurnal variation is illustrated by a diagram. 

The series of hourly ouserrntions of the declination at Fort Conger began with July 1, 1882, 
and ended with August 1, 1883; this is the p8riod which was assigned by the International Uom­
missiou to be that of close and simultaneous co-operative magnetic work obligatory on all parties. 
The difforential measures of this iserit>s. were conv-erted into absolute values; the tabulation and 
discussion of this series constituted the greater part of the labor expended on the observatiom;. 
The method of separating the so-called disturhances from the general record, and their treatment 
when ::;eparated, was left, apparently, by the Vienna Uonfereuce to the discretion of each individ­
ual party, though several methods were proposed. It is well known that there is no certain 
critcrivu of what constitutes <1 disturbance, and, moreover, processes that may answer in lower lati· 
tulle::; will be found difficult of application for stations in high magnetic latitudes. It would take 
too much space to explain here this rather technical subject; it ma.y be :mfficiently described, how­
ever, by stating that the mean dm·iation of au observed value from its respective hourly aud 
monthly normal Yalue was first made out. Then according to Dr. Lloy<l's rule one and a half times 
this value, or in the caise of Fort Conger 10 06', was considered the limiting value, and any observa­
tion differing by this or a greater amount from the normal value was designated " a disturbance." 
These hourly uornmls and (larger) disturbances were tabulated and the results were di1SCussed. 
The arnrage declination from this series is 1000 34'.5 west, anrl when compared with the earlier 
rnsults of the British Expeditiou gives 9'.9 as the most probable \'alue for the annual diminution of 
west declination at this place. It ii:i shQwn that the effect of the presence of these (larger) disturb· 
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ances was to diminish the declination by 2'.3, and that the diurnal range of the motion of the 
needle was increased by their influence. 

The solar diurnal variation of the declination is presented in tabular and analytical form as 
well as by a diagram; its mrnit characteristic feature is the occurrenc,-e of the westerly extreme 
soon after local noon with a deflection of 37'.9, reached earlier in summer and later in winter; the 
opposite extreme is reached an hour aud a half after widnight with a deflection of 27'.9, also found 
variable with the season. Average diurua,l range October to March 0° 56', and April to September 
io 22'. 

In the annual variation of this average range, December exhibits the minimum of 2W and 
June the maximum of 10 48'. The lowest reading on record was on November 16, 1882, at Sh 35m 
a. m. (Gottingen time), when the declination was !J28 51'.6 ~W., and the higheat reading on the day 
following at lOh 2om p. m. (Greenwich time), ,·iz, 1138 Hl'.S W., showing a change of no less than 
20° 28' .2 within thirty eight honrs, and it is noted that a great magnetic storm was raging between 
November 13 and November 19, 1882, which culminated in intensity ou the lith. 

The total number of hourly observations during the year was 8749, and the number of (larger) 
disturbances separated from them 1169; in other words, there was one (largely) disturbed obser­
vation in every eight. The distribution of tlle disturbances in. the diurnal autl annual periods, 
with separation into easterly antl westerly disturbances; was then airnlyzed and the results were 
tabulated, both with respect to frequency and magnitude; but for want of space we can not follow 
out all the results presented. We may, however, mention the following: During the year (end­
ing August 1, 1883) the easterly disturbances exceeded in number the westerly ones in tbe propor· 
tion of 661to508, or of 1.30 to 1; in the annual variation the disturbing force was most acth·e dur­
ing November, and least during September. In the diurnal variation the easterly and the westerly 
disturbances follow different laws as to frequency and amount. The dh>turbing force deflecting tlle 
north end of the needle towards the (magnetic) east is most active two hours after midnight and 
least active during hours 12 to 17 (or afternoon hours); ou the other hawl deflections to the west 
appear most frequent three hours after noon and least about the I.tours near midnight. Respecting 
intensity of action easterly disturbances slightly exceed westerly ones. 

The term-day and term-hour observations extend over the interval from July 1, 1882, to August 
1, 1883. They were made on the 1st and 15th of each month, when the declination magnet was 
observed every five minutes throughout the twenty-four hours, simultaneously, at all stations tak· 
ing part in the research. Besides these, observatious were made eYers twenty seconds during une 
selected hour on each of the term days. The labor bestowed on this part of the work was very 
great, but it is expected that correspondingly valuable results may be deduced by their intercom­
parison after all the expeditions shall have published their observations. Not content with these 
labors, the magnetic observers also recorded the motion of the needle during magnetic storms and 
in connection with appearances of auroras. 

The usual observations of oscillations and deflections were made for the determination of the 
magnetic intensity; the record and computations are given in detail and the results are tabulated 
and expressed in British, Gaussian, and C. G. S. units or dynes. For the epoch (1882-'84) the llori­
zontal component of the magnetic force was found to be 1.118 British units or 0.03155 dyne, and it 
would appear from comparison with the results found by the British Exploring Expedition, 1875-
'76, that this intensity did not undergo any perceptible change during the interval. The tabular 
values show extreme variations of about 5\ part of the force. 

Hourly observations of the dip were made between September 25, 1882, and June 1, 1883. 
These were in a measure differential, and resulted in an average dip of 85° 01'. Combining the dip 
with the horiz.ontal component, the total intensity as observed at Fort Conger becomes 12.870 Brit­
ish units, or 0.5934 dyne, for the epoch 1882.2. By comparison it was found that the dip had been 
increasing since 1875-'76 at an annual rate of 1'.6. 

The dates of auroral displays are next enumerated, and extracts are given of the character of 
the more imposing auroras. Then follows a table of magnetic results collected during explora. 
tions by different parties and extracted from Lieutenant Greely's narrative. The paper concludes 
with a general collection of magnetic results obtained from the expeditions of Kane, 1853-'55; of 
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Hayes, 1860-'61; of Hall, 1871-'73; of Nares, 1875-'76, and from Lieutenants Crosby and Sebree, 
of the Bear and Thetis, in 1884. From these observations it is concluded that for the last twenty­
five years, at least, the magnetic west declination has been annually decreasing about 6' in the 
region of the North 'Vater, Smith Strait and Kane Basin, and that in the region to the north of it, 
and including the Hall Basin, this decrease was fully 10' per year during the past decade. 

In close connection with the scheme of physical researches undertaken by the International 
Arctic Committee, the desirability of a new determination of the American pole of dip does not 
appear to have been urged. It must be admitted that the region is difficult of approach, yet the 
gain to our knowledge of terrestrial magnetism and its secular changes would be equally certain 
if it could he successfully explored. More than half a century has elapsed since Ross made his 
memorable and bold dash to this point, but science nowadays will demand more, and the whole 
region in that vicinity would have to be surveyed in order to permit the tracing out of isoclinics 
or the application of a suitable analytical process to bring out the facts of the case, as, in conse­
quence of local deflection, there may be many points of vertical dip covering or distributed over a 
considerable area. 

From the time of Hansteen, early in this century, to the present time, efforts have been made 
to trace out the supposed motion of the interse~tion of the so-called magnetic axis with the surface. 
While some physicists hold it to be fixed in position, others believe it to have a slow secular 
motion of limited extent, and still others would give to it a rapid motion with a path which will 
carry it clear round the geographical pole. 

The time bas certainly arrived when in this matter facts shall take the place of speculation. 
The writer has the assurance of the willingness of three distinguished American arctic explorers 
to undertake this task; the one thing lacking is the necessary funds to sustain the explorer, say, 
for two yea:Ps. 

Here surely is a fine field opeu in which to gain well-merited distinction, 
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INSTRUCTIONS AND MEMORANDA FOR DESCRIPTIVE REPORTS TO ACCOMPANY 
ORIGINAL SHEETS. 

U. 8. COAST AND GEODETIC SURVEY OFFICE, 

Washington, April 11, 1887. 

Pursuant to the recommendations made in the report of C. 0. Boutelle, B. A. Colonna, Henry 
l\t:itchell, Lieut. Commander W. II. Brownson, U.S. N., E. Hergesbeimer, and H. G. Ogden, As;,;ist­
ants U. S. Coast and Geodetic Survey-a board to whom tlie suqject-matter was referrell-ead1 
topographic or hydrographic sheet hereafter deposited in this Office will he accompanied lJ.Y ~~ 

descriptive report relating to the locality surveyed, and embracing such topics relative to that 
locality as are mentioned or suggested in the subjoined schedules.of topics, to the compilation of 
which the members of the board above mentioned and Assistants Davidson, Rodgers, Lawsou, 
Lieut. J.M. Hawley, U.S. N., and Lieut. G. H. Peters, CT. S. N., have contributed. l\fanifestly 110 

single report can cover all the topics indicated. As suggested by the board, "those points whid1 
come under the notice and observation of the officer charged with a particular survey, aud which 
are characteristic of the locality surveyed, are to be reported on. On all such distinguishing 
featurefl, especially all snch as are likely to be useful and valuable in future years, the fzillest 
information should be 80tJ,ght for and given." 

The report when received at the Office will be sent to the archives for a register number, which 
will always be the same as the sheet to which it refers, and the sheet must bear a reference to its 
report by number a!Jd date. The report will be inclosed at the Office in a suitable cover for biud­
ing, and indorsed with its title, date, and name of observer, so placed as to be readily seen. 

CHIEFS OF PARTIES 

in making their descriptive reports will carefully consult the following schedules of topics: 

SCHEDULE OF TOPOGRAPHICAL .A.ND PHYSICAL SUBJECTS. 

1. General character and prominent geological features: Relief of country shown on sheet 
and its vicinity; whether it is broad and simple or broken and complex; of solid rock base or of 
roolded drift. 

2. If upon sea-coast, is the shore-line bold 7 Has it more than one range of breakers t Is it 
of sand, shingle, or rook 7 If of sand, is it coral or silex, Is it beaten bard and rigid, or soft~ 
How is low-water line defined upon sheet! 

3. Does a stranded ship survive the storm (this is important as involving the question of least 
risk to life of a shipwrecked crew; whether to stay by the ship, or at ontle to leave lier)' 

4. Are there traveling dunes Y Which way do they travel 'I What are the general directions 
of fore and rear slopes 'I Give sections through crest. How high are they 'I 

5. Are there shingle or other natural levees, and on what do they rest f How high is the crest, 
and is it horizontal Y Has it bermes on fore slopes, and buttresses on rear slopes Y Give sPctions. 
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State average size of :shiugle. Are ti.Je stones on the crest larger than those below! Where do 
the_y appear to collle from~ 

ti. Are tllere lJrokcn cliffs along ti.Jc shore'? Do they leak or show gullies of spring water 
tnw sYet se to tue shore-liuc ~ Bow mauy sucl1 ~ A re the ciifs drift or seclimentar.v 1 How do 
they foce, and wliat are their sI011es where co\·ered witL vegetation'? Are there uuy snch scar1is 
far back from the sea'? If so, are fresh meadows or salt 1llarshe1:; in front of them ¥ How does 
the water table lie! At what ht•iglits auoye the sea? 

7. lJocs the coast recede, aml at about wliat rate 1 State authority for rate given. °"Vhat 
beeome1:1 of c•1 otlcd material' Arc there evidenucs of emergence or subsideuce of shores, aml 
what are they'? If ti.Jere are salt manshes, are they reclaimable f What would he the length of 
dike ueedcd, aml what is ratio of dike to uraiuable area~ Can the water be sunk by sluices, and 
bow llluch 1 

B. \niat ls tl1e character of ,·egetatiou 7 Are the trees of forest growth, or for purposes of 
sLade aud oruarueut '! lf forest, is it full grown or scrub, underbrush or clear? VI' hat is the gc•1, 
eml character, aud what are tlie a\·erage heights of the forest trees~ What kinds of fruit trees~ 

!.l. \Vhat are the pro11ortious of arable, wooded, aud grass lands? Where there are towus or 
villagn;, what first imluced their settlement, and what now maiutaius them~ ·what is the char­
acter of tlw tra1le or commerce, mills or factories' ·what are the chief means of commnuieation, 
b_y la11<1 m water, or both? Character aud coudition of roads, and tlrnir grades~ \Vllat railroads 
aml cauals, aull tlie 1mt1ue of tlleir traffic¥ If rivers, are they navigable, and to wllat distance 1 
Han' tLey water po\Yers, autl to what extent are they used'? A.re all fords desigrrntc<l ou slteet, 
anll for ltuw nmcll of each ;year and at what times of the year or of tide are they passauk ~ A.re 
an,y of the river moutlrn elosed in tlte dry season, and for h(IW long~ Are the rivers subjeet to 
perio<!ie lloutls or ice-gorge;;~ Give vertical anu horizontal range of floods. Note any l'Yicleuce 

of former bed1:1 o\ streams that have changed course. Are bridges stroug1 sound, aud freq_ueut ~ 
Are fences cLiefly woo<l or stone 1 

10. Are ti.Jere health or pleasure resorts on sheet¥ If so, notice their origiu and extent. 
11. If the is Leet is a resurvey, note increase ill wealth and population, new roads aJH1 railroads, 

cbauges in names of localities, how occasioned and whether apparently permanent. 
1~. Chauges of coast-line au!l how caused, so far as traceable; present and former relations of 

high· water to low-water line; state bow low-water li11e lms been defined; if re,;uney it; of shore. 
Jine which changes rapiuly (as in Florida at the St. John'8 and on Long Island), girn all obtaiu­
able faets hearing on the changes and their causes. 

13. If the resurny is for a special purpose, as for a uasis for works of construction and 
improvement, describe the purpose an!.l result so far as known. 

POINTS HAVING SPECIAL REFERENCE TO THE PACIFIC COAST. 

14. Prominent geological features: Heights and peculiarities of shape and color of prominent 
rocks and cliffs which may sen·e <is landmarks. Arc the elevations of the iRolah•cl rocks aud ledges 
sholl'n on sheet given above high or low water mark; if the latter, what portion is visible at high 
water? Give sketches and views showing facial features of shore, with outlines of mountain 
raua;es wl1ere vi8il>le .. 

15. Character of roads and railroads, if any; if the latter, are they temporary or permanent! 
Saw-mills and canneries; chutes and their character; best landings and at what stage of tide and 
RWi1Jl. 

1 G. HP1ght ancl availability of passes in the Coast Range for transportation of heavy material; 
can shores he traversed on foot, horseback, or by wagons, and at what times of tide! What is 
the character of country inland, aud beyond limit of sheet! 

17 · Generally, all oth,er information useful in a new and only partially settled country. 

SCHEDULE OF HYDROGRAPHIC.A.L SUBJECTS. 

1. Two reports, A. and B ; A to be very brief and to be submitted with the sheets. 
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REPORT .A. 

Report .A to contain usual title and statistics; also 
2. Specify by number, head.sunder which re1erence is matle to a11,Ytl1ing not 011sheet,1ritl1 

brief remarks needed for clear un<lerst.andiug. SpecifJ· wltetlter statements are deri\·ed from p<•1 
son al observations or from local "sea-lore." 

3. Least and greatest depths in best channel, with specific rneutiou of i:ihoakst parts; \\ lw1. 
there are several charmels, name eacli with least and greatestdepthH; dmuglit of Yessds l'.lltl'ri ;.. : 

average and greate::it draugl1t taken to particular poiut8; nece8sity for pilot. 
4. Permanence of chaunels; are clwuges taking place f If so, where i .A11y Ln1·ral mo\,. 

me11t or change of direction of axis~ Special mention of plact'8 wlwrn clrnnuel crosses :-;!1i1'1 i;:~ 

bars; character of bottom 01· other causes affecting permaneuce. 
5. Harhor impro\'emeuts in progres,.; or contemplatetl; by wliow made~ 
G. Best or usual a.nchomges. \Vlieu most usml. Approximate number of Yessels er1te1·i11g 

port a11uaall.Y. ls botto111 good hol<li11g gl'ound ~ 
7. Dangers in or near channel; brief specification. 
8. Tidal currents; set of same inshore and off,.;hore at same time; set at ebb an1l flood at 

particnLir points; how long 1loes ilood run after high water, and ebb after low wated Greatest 
velocity f Does current run fair with or set across clianuel ·~ If latter, name places. 

9. Hangt-s in wse by pilots; remarks assiistiug to iueutify raug·e marks 011 sheet. 
10. Chmcral re11ml'kis 011 chanwter of bottom. 
11. Local uauws not on sheet.; note all cases where local names on sheet <lo not agree with 

local anthori<ies, whether maps, charts, or other sources. 
l~. lf a resun·ey, note all past history of clianges so far as obtaiuahle; also descrihe 1·ha11 ~:es 

and important diffe.rencefl; state where new depths are greater t irnn old, with <lctaile<l (h•scriJ 1tio11s 

oi' l'fforts aud means employe1l to find former shoal water, in order that no doubt may exist abont 
rewoyiug shoal soundings from published chart. 

REPORT B. 

1. Usual statistics. 
2. General remarks on locality covered by sheet. Description of main object Sf'rY<'d hy b()(l)­

of water repretlented 011 it or of which it is a part, such as character of harhor, l"ou111H•ree or 

refuge. or both; number of vessels visiting it, chief interest. Ir a river, its leugtl! and dist~111ct1 

to hmtd of navigation. 
3. Descriptive remarks on shores, brief aud from a uautical point of Yiew; pri11cipal wa t 1•r 

trade; how carriecl; if no steamers, say so. Approximate number of \'esst'ls engagrd in c;:rryillg 
tra.tll'. 

4. What is the genera.I asrwct of coast in approachiug it from sea! \Yhat is tlll\ fit•st lai1d-
fall ~ Lantlmarks in coasting or approaching e11trance from f•ither directiou, alon,g- ;.;hon• or from 
seaward; brief and explicit description of pro:niuen t objects or chief guides used !J,r rn1Yigators. 

5. General reference to Jife.sa ,·ing stations on sheet. 
6. Entrance points; characteristic features of service to mariners. 
7. Ranges; light-houses; ai<ls; wLether readily picked up; are present ones sufficient? If 

new ones wanted, describe locality and object; uote any obstruction of lights and cause; general 
remarks on lights, buoy age, and beacuus on sheets. 

8. Pilots, where found; whether generally taken; are rates compulsory 1 I:s it mmal to anchor 
and wait for pilot T If so, where t General remarks. 

9. Quarantine regulations and boarding stations. Exact definition of limit to which entering 
vessel may go before receiving pratique; fees. 

10. Tow-boats; where found; are they generally used ¥ Rates of charges. 
11. Anchornges, and definition of limits; if regulated by harbor rules. 
12. Harbor regulations; harbor dues, and to whom pa.sable; meution all officials or boarll& 

having to deal with questions of harbor control or police, pilotage, quarantine, wharfage; with 
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definite localities of their respective offices. If such regulations are in printed form, send copies 
with report. 

13. Supplies and ship-chandler's stores; fresh water, and how delivered; coal, anthracite or 
bituminous; is supply limited; how put on board; nearest wee where repair:s to vessels or 
machinery may be made. 

14. Hospitals available for mariners, and specially for them. 
15. Docks or marine railways; number, kind, and size; facilities for 11sing; size of vessels 

using them; probabilities of delay and whether depths over sill, if stated, are for mean high water. 
lG. WhanTes; depth alongside at mean low water. 
17. Time-ball, if any; where situated (street and number); any useful details. 
18. Any offices specially for mariners (branch hydrographic offices)' 
19. ·weather service; building, street, and number wllere cautionary :;,ignals are shown. 
20. Any special signals; ice cu<les, etc., used in vicinity. 
21. Any station for reporting -vessels. 
22. Steamers; what lines, and where do they run and touch ; how often 1 Railroads ; aml 

between what places; postal and telegraphic facilities; names of all post.offices, on or near sheet, 
with descriptions of mode of access to each. 

23. Settlements, and relative importance; distance from entrance; steamer or railroad com­
munications from each. 

24. Tributaries and their settlements, if any. 
25. Custom-house, if any, and its locality; landings, if any, and any regulations governing 

them. 
26. lee; how far does it reach toward entrance; degree of danger to vessels; in which month 

is port usuall,r frozen to point of danger? 
27. Freshets; iu what moutli; if any, likely to be dangerous' 
28. Prevailing winds; directions from which heaviest gales come; at what period of the year; 

direction from which danger to anchorage is to be apprehended. 
29. Fog; in what mouths frequent f What winds bring it! What winds clear it away' Any 

local indications. 
30. Wrecks; where usually occurring; do wrecked vessels usually go to pieces in first storm T 

There are places where to remain on board i8 safest, on others the only hope is in reaching the 
shore, as vessel will go to pieces. Give this outline in full. 

31. General remarks on approaches; special l)Oints to be considered when making the land in 
this vicinity; cmirse usually arlopted when approacl1ing from along shore or from sea; best use of 
lead and degree of dependence to he placed on it; approaching in thick weather; character of 
bottom all(l any other noticeable pe~uliarities. What colors are permanent on rocks, cliffs, dunes, 
and fields'? 

32. Outlines of all kelp-fieltlf:1, so extensive on the Pacific coast, should be given, and dangers 
among them noted. The outline should he determi11ecl hy angles from a boat specially detailed for 
tbe duty. The character of the kelp should be noted, since a vessel can forge through one species 
easier than another. Are submerged wrecks covered with kelp! At what season is it most con­
spicuous T 

SCHEDULE OF S'l'A'l'ISTICAL SUBJECTS. 

1. The usual statistical information as upon printed forms now used. 
2. General character of weather during season. 
3. Estimate of number of miles of shore-line equivalent to a square mile of country, to obtain 

cost of sheet per square mile. 
4. Cost })er square mile aud scale of 1mrvev. 
5. Number and charaeter of triangulati01; points. Were all recoverableT If any are lost, 

state reason if known. 
6. AoouracJ·, character, and number of plane-table points, with descriptions and methods of 

determining them. 
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7. Fullness and precision of topographical details; if incomplete, wby, and what is the degree 
of approximfltion in such cases 'l Does uncertainty arise from lack of triangulation points? "'What 
is the reason for such deficiency, if known? How is it supplied T What is the degree of precision 
obtained f 

8. A very useful means of future identification of prominent tertiary triangulation and plane. 
table points, such as cupolas, church spires, and other similar objects, will be the insertion in report 
of sketches of all such points, with a sliort description of its exact locality, with its local name, 
owner, etc. 

9. Special attention is called t-0 the nomenclature of all points named, especially Indian names. 
Where the orthography is doubtful, care should be taken to obtain the best authority for the nam" 
and spelling used, that confusion and correction upon our printed charts mHy be avoided and the 
charts themselves may become the best future historical authority. ·where different and doubtful 
spellings of apparently equal weight are found, all such should be named in the report. All changes 
in nomenclature, where known, should be noted. 

F. M. THORN, 
iSuperintende'l~t. 
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APPENDIX No. 12.-1887. 

GENERAL INDEX TO THE PROGRESS SKETCHES A:KD ILLUSTRATIONS, MAPS, AND 
CHARTS PUBLISHED IN THE ANNUAL REPORTS OF THE U. 8. COAST snt\E\' 
AND U. S. COAST AND GEODETIC SURVEY FROM 1844 TO 1885, INCLFSIVE. 

Prepared by ED~ ARD GOODFELLO~, Assistant. 

The arrangement of tliis Index will be under the following beads: 
I.-GENERAL PROGRESS SKETCHES showing the progrPS8 of the survey on the Atlantic, 

GulfofMexico, and Pacific coasts of the United States. 
II.-SKETCHES SHOWING PROGRESS IN SECTIONS or portions of the coast and intt>rior. 

111.-MAPS AND CHARTS. 

IV.-DIAGRA.MS, DRAWINGS, AND MISCELLANEOUS SKETCHES, illustrating the methocls, 
apparatus, and results of the Survey. 

Under I the order will be tliat of the years of the Reports. The first General Progress Sketch 
that was published appeared in tlie Heport for 1859. In the Report for 1878, the siugle sheet 
which had before sufficed to exhibit the progress of the work was enlarged and publi8lled in the 
form of an eastern and a western sheet. In this form the publication ha8 since been eontinued. 

Under II and III a geographical order will be observed, beginning at Passamaquodd.Y Bay arnl 
ending at the Rio Grande for the Atlantic and Gulf coasts; beginning at Sau Diego arnl eudiug 
at the Aleutian Islauds for the Pacific coast, aml, for the Interior States, extending weRtwanl from 
about the eightieth meridian. 

Under IV the diagrams, drawings, and miscellaneous sketches, illustrating the metl1ods, appa­
ratus, and results of the Survey will be indexed under subject-beads, wbiell will be arr[lnged iu 
an alphabetical order. 

!.-GENERAL PROGRESS SKETCHES-1844 TO 1885, IXCLUSTYK 

Title. 

Pr<>ll\">&•<>fthc survey on the Atlantic, Gulf of Mexico, and Pacific coaeta to Novemlier, 18j9 ...••. ···· •· ·•·· ·•··· · ·•· .• · 
Nnvemher, 1860 .......................... . 
November, 1861 .......................... . 
No..-ember, 18b'2 .••••••••••••.••••••.•.•..• 

November, 1863 .......................... . 
November, !864 .......................... . 
November, 1865 .......................... . 
November, 1866 .......................... .. 
November, 1867 .••••••••••••••••••••..•.•.. 

No..-ember, 1868 ••••••••••••••••••••••.•.... 
217 

Y1 nr of Xuml1er 
l'l'JlOlt. of Skl'tCh. 

1E59 31; 

JFcO :17 

1861 ~,"i 

1862 -ts 
1rn:1 :"9 

IBM 37 

1f65 2~· 

18f.6 25 
1867 24 

1868 28 
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!.-GENERAL PROGRESS SKETCHES-1844 TO 1885, INCLUSIVE-Continued. 

------- -------· ___ ! ____ i ____ _ 

, Yt'ar of : ~nmher Tit~. [ l't~po1 t. i of sketch . 

................ J 18o~I 1----Progress of the .•urvey on the Atlantic, Gulf of Mexico, and Pacific coasts to NoYewber, 1869 ....... . 
November, 1870 .. __ ................ --- . . . . .. 187.) 

November, 1871 . . . .. . . .. .. . . . . lfi;I 

November, 1873 .••. .. ........ ........... •.... 1~72 

November, 1873 ............................... i I8i:! 

1fii5 -- -- -- -- .. -- --- • ---- -- ···-. 
187;) ................................... 1875' 

1878 ····-······· .••..••...•.... ' ]876 I: 

1877 
1

1 
1878 ···-· .•. ·••••••·•· •...... i 

Sketch of general rrogress 1878 (eastern sheet) •.•.••...•.•••••• -·. -·-· • ....... · • · · · ·• ·· - • · ··• · ·• ·• · · ·•· · · · · -- · · · · · · · • · · } 1878 

~~:e(::~~:, ::::;::~~.~:~:::::::::::::::::::: :::::: :::::::::::::::::::::::: :::::::::: :::: :· ! } 1879 

I 

1880 

r 
r 
r 

1881 f 
1882 { 
188.'l { 

]' 

l" 

2 

1 

2 

2 

1884 ii 
18851 l 

__ _J_ __ _ 

IL-SKETCHES OF PROGRESS IN SECTIONS OR PORTIONS OF THE COAST AND lNTERIOR-

1844 TO 1885, INCLUSIVE. 

SECTION !.-Maine, New Hampshire, Vermont, Massachusetts, and Rhode Island, including coast 
antl sea-ports, bays and rivers. 

Title. 

Primary triangulation in Section No. 1, from 1844 to H!54 .............. ·······-····-····--· ............................. .. 
1814 t-0 1855 .............. --·-··· ••••. ---· ............................. - .•••. 

1844 to 1856 ................................................................ . 

1844 to 1857, with lines ofolfshore sonndingo .............................. . 

1844 to 1858 .................. ----- .•. -- ........ ---···- •••••• ·---·-·· •••.•••. 

1844 to 1859. ---· ·-·---- ·----- •••••••••• •••••• ....... -·-· ••••••••• -- • - ·-· ---· 

1844 to 1860. -- - . - -- ---- ·- ••.• - ......... ---- - . ·- ..... -· -- - ............. ---- - • 
1844 to 1861. ............................................................... . 

Primary triangulation in Section No. 1, and the connection of the base· lines in Sections I and II, from 18# to 1862 .••.... 
Primary triangulation in Section No.1, from 1S44 to 1863 ......•.••...•.. ·--··········· ..........••...................... 

1844 to 1864. ---- ••.••••••••. --····· - ••.•••.••.••••.••.•••..•••• -- .......... . 

1844 to 1864 ....... ·--· ...... ---· .••.• ---------· ••••••..••. ·-- ............. .. 
Primary triangulation between the BudS<>n and Sa.int Croix Rivers, 1875, with suhsketch, "ProgrllSll of the survey of 

Lake Champlain," 1874 .............................................................................................. . 
Prima.ry triangulation between the Hudson and Saint Croix Rivers, 1876, with anbsketch, "Progreas of the survey of 

Lake Champlain," 1874 ........................................................... : ••••••••••••••.•••.•••••••••••..••. 

Primary triangulation between the Hudson and Saint Crob: Rivers, 1877 ............................................... . 

1877. - ····-- ....................................... . 

J.87g_ - .... -- ·-·--- ·-- •• --··----· --- • •••••••••• ·--- --
1879 ..•. ---·----·-··· .............................. . 
June 30, 1881 ...................................... . 
June00,1881 .........•...••....•..••..••.......... 

Trian~ation between the Saint Croix and Hudeon Rivers Blld Lake Ontario, with sub&ketcb, "Progl'e88 in Section 
Eo.1," J?ne 30, 1882 ............... ....................................................................................................... . 

Year of \ Numb€r 
report. of si<etoh. 

1854 

lllii5 1 
1856 l 
1857 
1858 

1859 l 

1800 l 
1861 l 

1862 l 
1863 1 
1~64 l 
1865 l 

1874 3 

1875 3 

1876 5 
1877 3 

1878 3 
1879 5 

1880 5 

1881 5 

1882 3 
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SECTION I.-Maine, New Harnpskire, Vermont. Massachusetts, and Rhode ].~land, etc.-Continued. 

----------------------------- - ---------------- --·---------

Title. 

I 
Triangulation Uetween the Saint Croix awl Hulll'!Oll Rivers and Lake Ontario, with subsketcb, ~·Progress in Section , 

lio.1," Juue 30, 1883_ ...................................... _ ......................................................... 1 

Triangulation Letween the Saint Croix and Hudson Rivers and Lake Ontarie, with subsketch, "Progress in Sectiou 
No. l," June 30, 1884 .................................................................................................. , 

'l'ria;~u;~:i~:n~e::,::~ -~~- ~~i-~~ -~~-o_u'_ ~~~. ~~·~.o-~. ~'.i.~~~· ~-~~. ~~~~-~~~~~~~'_~I-~~~~~~~-~~ .. :~ ~·:~~~~~ -i-~ -~~~~~~·I 
Progress of the eastern section of the Survey, 1814 ................................................................... .. 

1845 ..................................................................... . 
Progress of Section No. l (eastern section), 1846 ........................................................................ .. 

1817 ........................................................................ .. 

Progress of 1mr-rey of Boston Ilay in St:Ction No.1, 1846-1847 ....................................................................... . 

Progre•• in Section No.1 in !SU, 1845. H!4G, 1847, and 1848 ............................................................. .. 
Progre;-:s ufimney of Boston .Bay,184li, 1M7,aIH11848 .................................................................................. . 
Progress in Section No. l, 1844 to 1849 ................................................................................................... . 

1844 to 1850 ..... .. 
Progress of the ~lJrYey at lUchrnond"s Islaml Harbor, Maine, 1850 ................ _ ................................... _ ....•... 

Pro;:•t:l:~'.~~-~~~ ~'. ~i-t~ ~~b:~~-t~~~~'_ "'-~~o~~~~ e.a.st. ~~-~or~la~d'. ~~:·:: ~~~- :·-~~~~~~~~-~f -~~~~~·~-~~~~~-~~,~~~~·~.I 
PrugrMs in Section No.1, with subsketcbea, "Progress east of Poriland, Me.,,, and" Position of Davis's South Shoal, ' 1 

\ 

1844to1852 ............ _, ............................................................................................. ! 
Progress in Section No. 1, with subsketches, "Reconnaissance for triangulation east of Penobscot Bay " and "Position I 

of Davis's Shoal," 1844 to 1853 ........................................................................................ \ 
Progress in Section No. l, with eubsketch, 11 Da'l'is's Shoal," 18(.4 to 1854 ··-· _ ....................................................... ] 

1844tol855 ................................................ I 
Progress in Section No. 1, with subsketcbes, "Reconnaissance for triangulation east of Peno bseot Bay" and "Position I 

of Davis's Shoal," 1844 to 1856 ..................................................... · ..... -- .... · · · -- ...... · · · .. -- .. · i 
Progress in Se.ction No. 1, with subsketches, ''Reconnaissance for bia.ngolation east of Penobi;i.cot Bay'' and 11 Position j 

of Davi•'• Shoal," 1844 to 1857 ........................................................................................ ! 
Progress in Section No. l, with subsketchcis, "Reconnaissance for triangulation enat of Penobscot Bay" and "Position ; 

of Da>is'• Shoal," 1844 to 1858 .................................................. _ ................................... , 
Progress in Section No. 1, with flnbsketclies, 1

' Reconnaissance for triangulation east of Penob!!wot Bay 1 ' and ''Position ' 
of Davis's Shoal," 1844to 1859 ....................................................................................... , 

Progress in Section No. 1, with subsketches, "Triangulation east of Penobscot Bay," "Positions of Davis's South , 
Shoal and of Phelps's Bank and .Asia Rip," 1844to1860 .............................................................. : 

Progress in Section No. 1 (northern part), 1852to1861. ................................................................ i :::::::: ::::: ~:~ ~: ~=~ ·:::::::::: ::: :::::: ::: :::: ::::::~:::: :::::::: ::::::::::: ::::::::· r 
(southern part), with sub-sketches, same"" for 1860, 1844 to 1862 ............................. , 

(northern part), coast of Maine, with subsket.ch, "Rooks of Portland Harbor." 1852 to 1863 ... j 
1852 to 1!!64 .. 1 

1852 to 1865_ 

1P52 to "866 
(northern part), with subsketcbes. Rscounaissance for connecting the Sun-r•y of thc Coast 

~ith the Northeastern Boundary Survey, 1867, and rocks off Port.land IIarlior, f;,nr\~Pye<l J 

Ill 1864, 18.52 to 1867 ............. - .......................................................... : 
(northern part), with subeketches. Reconnaissance for connecting th~ Survey of the Coast ! 

v;ith the Northeastern Boundary Survey, 1867, and rocks off Portland HarboJ', sur•eyed ; 

in 1861, 1852 to 1868 ................................... - ...... · ........ -- ...... · .... -- · · .. 
(southern part), with subsketches. Positions of Davis's Shoal, Phelps Bank, aud .Asia Rip, 

1852tol868 _ ................... -............................. - ......................... i 
The Nantucket arc of meridian, and adjustment of-the triangnlation of Long Island Sound ....................... - .. - I 
Progreas in Section No.1 (northern part), with snbsketches ••1ne as in Report for 1867, 1852 to 1868 ................. · .. ·: 

(southern part), with subsketcheo same as in Report. for 186S, 18:i2 to 1868 ..................... ! 
(northern part), with subsketehes same as in Report for 1867, 1852 to 1870 ..................... ! 

1852 to 1871 ..................... 'I 

1852 to 1873 ................... --1 
(southern part), with subsketohes. Progress of the survey of Lake Champlain, 1873, and 

Davis's, Cultivator, and George's Shoals, 1872 to 1873; 1844 to 1873 ........................ . 
(northern part), with subsketehes same as in Report for 1867, 1852 to 1873 ................... .. 
(southern part), same subsketches as in Report for 1872, lMf. to 1873 ........................ .. 
(northern part), with suboketchea same as in Report for 1867, 1852 to 1875 ................... .. 

1852 to 1875 ................... .. 
1852 to 1877 .................... . 

Year of 
report. 

188:1 

1884 i 

18E5 

1844 

1845 

1846 
18l7 

1847 

1848 
1848 

1849 
1850 

1850 

1851 

1852 

1853 
1854 
185:. 

1856 

1857 

1858 

1859 

1860 

1861 
1861 
1862 
1862 

1863 
1864 
1865 
1866 

1867 

1868 

1868 
lil68 

1869 

1869 

1870 
1871 
1872 

187'J 
1873 
1873 
1874 

1875 
1876 

Numhf'r 
of Hketcb. 

A 

.A 
A 

A 
A hi~ 

A 
.Alns 

A 

A 

A No.2 

.A. 

A 

3 

3 

1 
l 

2 

2 

2 

2 

2 

2 

6 

3 

2 

2 

' 
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SECTION I.-Maine, New Hampshire, Vermont, Jlfassacltusetts~ and Rh01Ie Island, etc.-ContinuP<l. 

Title. j Year of : Nnmher 
! rt<por-t. 1 of ljketcb. 

P1·ogress in Section No.1 (northern part), with snl.J:3ketches ~amc as in Report for 1867. 1<"'52 to l~"i7 .............. - ...... I 

~:~~ :~ ~~~~-:::::: ::::::::::::: i 
(southern part), with subsketches same as in l~eport for J8i2, 18t4bi1879 ..•...•.•...••.•••... ! 
\northern part), with suLskekhcs a.sin Report for 1877, 1852 to l88l ...... ---- -- ........ -- .... j 
(southern 11m·j;, with ~unskf'teh<:>~ as in J{rport for 1s-;-~, 18-H to Ib81 ............••.....••.... 

1

1 

(nortbern part), with sub~'ketches as in Report for 1877. 185'J 1o 1881 ........................... , 

(southPrn p:u·t), with ~nhR-kr-tt-lu~R aR in Heport for 1872, 1Sl4 to 1881 _ ..•.. _ .. _ ••....•.• - ..•••.. i 
'Triangulation in east<'tll 1\Ia~~:H.'.hmwtt~, J l'lt-;; tu 18.S5, il1el11ding Borden'~ r.ur'\""ey, 1832 to 1838, and triangulation in Ubode I 

Island, t8:Jf; tu :s.;3 .. ·-···. - . -·- ..........•... ··-· ........... -- ------- ........... -·. ·······- ......... ---· ............ ! 
Tri:m~ubt ion i11 w1·.--v ru ".\.fa'1-.iachuRr-tt:-l, 1R60 to 1885, including norden's survey .and connection with Hudson River .. _ I 

1877 I 
1878 ' 

1879 

1879 

1880 

1880 

1881 

1881 

1885 

1885 
2i 

26 

Sl~<YL'ION II.-Oonnecticut, New York, New Jersey, Pennsylvania, and Delaware, including coast, /Jays 
and rivers. 

' 

Title. I Ycrir of Numhf'r 
I r~port of ol\t·tdh 

J>rogress off the sliore::J of New Jersey, New \ flrk, and Connec-.t-ic-.n-t_i_n_l_84_' _________ -_-_ --_-_-_-__ -_-_-__ -_-_-__ -_-_-__ -_-.--_-_-_-__ -_-_-_ --_-.----_-_-_-_ .1--~,1; 
Sketches Rhowing ('Ompletion of survey of Delaware Bay and River anll approaches in 1844 ..•..• -- ...•............•... \ 1844-
J>ottitions occupied for ob::;crvations of currents in Fisher's Island Sound, New York Bay and Harbor, and East River, I 

1844 and 1845 ---- ______ - ------ .... ____ - ------- ----- - - --- ------ - - --- -----. ---- --- ----·- .. , __ ---- ·---- -- _,, _____ ------\ 

Pro~rres~ in Dtla.waru and ClwsapPake nays aud Yiciuity, 1815. ·--~ .. ···- .. ·-· •••..•••• --· •••. -- ...•..••..••. -· .... ·•·•· · 1 

rrogreas of part of Section ~'"o. 2 in 1846 .. _ ...•.•.. _ •...... __ •............••.•••••• ·-- ..•...••..••.•.•.••.•........•••.•. 

and part of Section Xu. 3 in 1846 .. __ .... __ . __ .. -··--· ·---- _ ·------ ___ ------ _____ ·- _ -· _ 1 

Progress of Section No. 2 in 1847 _ .............••..••••.•.•..•••••....•...•...•......•••.•••.•• -··-·-· •.•••••.....•••.•••. \ 

I'os~i.o:.s :.±~ ~~~y~ _1:~~~~- ~~ _ ~~~~~v-~1~~ -~-a-)~ .~1:~1-~-~-i~-~~ ~)~ .~~~~~~:·~-u-~~~ ~~~~~~~-i~-~ ~·. ~--~-~1:~~~~~~~1~~ -~~~- ~~·-~~~~~~.I 
P1·o~n·s~ of Section No. 2, 1844 to 1848 .. _, ................. __ .............••••••..•...•.. _ •..••.•••.•.•• _ ••..•...•.•.. · 1 

Positions of lmoya !Jla<~cd in Delaware Bay aud J{h·cr, etc .. in 1847 ..................... ._ .•.•.••.•••...•..•••••....... - .. 

Jlrogress of offshore ~ot1111lings, ~t·ctiou 11, in 1844 au(l 1848 ..•....•.. _ .............................................. _ .••... 
P1·ogruHs of Se<'ti,.n Xo. :.:, 1.S'14 to 1849 . , ... __ .................................................... ---- __ ••.•.•..•.•••.•. 

1844 to 1850 _______ • ________ • ___ -· ____ ·--- •• -----· ___ -· -· ·-·- ___ ·- ___ ·--·-· ··---- ·-----· ---- __ . 

ProgreAs of deep-Ewa sonrn1iT1gR in S(·1·ti,•11:-1 Nos.~. 3, aud 4, in 1849 aml 1850 . _ ..................................... . : __ ...•. 

I'rogress of Section No. 2, 1844' to J8:il ......... ·-· ..................................................................... . 
T1fa,ngulation unJ. geog1ap]1fral po::>itirnH ln Sei.:tiou II. from Xcw York City to Point Judith, 1851. •..•..•••....•....... 

from New York City to Cape lfo1llopen, l8:;1 .. __ .. __ ... -- .. ··--. 
Progress of Section No. 2, 18.U to 18.52. - •. 

1845 l 

18W 

1846 

1847 

1817 
1848 

1848 ' 

1848 
ism 
1850 

1850 

1851 

1851 

1851 ' 

1852 

18H to 18:\:J ---· .. - - - .. __ ·- .. _ ·- ·--- -· _ ...... --- __ - . _ --·-- - .... -· _. --· ·--· -· -···-- ··---- ·--. -- 1853 

with snl>okelch: Jlrogr<iss of the suney of Hudson River, 1844 to 1854. ---· ---· ---- ·-. --· _ ___ 1854 

1844 to 1835. - • - - -- ·-· - - - . - ... -- . - - 1855 
Progress of the suITey of New Yot·k Bay ontl Hudsoll Rinr-, from 1851to18"6 .. _ ... -·-·-- ----·---· -----· .. _ --------·-· 1856 

1851 tol857 ·-·-·---··--·-------·----·---·-·-·----·-· 1857 
18:;1 Lo 1858 - ·- -- - . ·····-. -- ·-. _. ---- -- - - - •. - - . ·-- - - . 1858 

1851to18~9 - ---- ------. ---- - ·-----·--- ·--- - -- ----- - 1859 

in two parts, from 1851to1860 ... --·----···--·- .. -··----· 1800 
1861to1861 ... -··-. - -- -- - - - -- -- .. --- - 1801 

1851 tol862 -·------------------------ 1862 
Progress of the "urvey of the Connecticut Rivrr and of the r~survey of the coast of New Jersey, 1862_ ------ ·--- ··-·-· 1862 
Primary triangulation betw~en Fire I~laud am1 Kent Isle.ml base·lines1 Sections J[ and lilt 1833 to 1851 ............ ----·. 1866 

Adjustment of 111c trianf.(11latiu11 of Lon~ bland Sound nnd the Nantucket arc of tht> meridian ... -- ------ ·-·---·-----·· 1868 

Progrcs.• of tho ~urvey• of the Connecticut nnd Hudson Rivers . -·--- .. - . --·- .. ·- ·- .. ·-. ___ .. _ ... ---- -· ··-···-·- -·----· 18e8 
Triangula.tion and gt>ograpbical positions in Sectign II, from New York City to Point Jullith, 1869 ....... -· ~-·- ..... .... .. 1869 

from New York City to Cape Henlopen, 1869------ ··-· ·- ··-·-. _ 1869 

Progr".SS of the survey of Lake Champlain. 1873. --··----- ·---· ·-·---·----- ... ·-- -·---- --· --···--·· -· -··-···- ·--- ----· 1870 
1871._, ___ ---· -- .. -· ·--- -- ·-·--· ---- -· ·- -· ·- .. ______ ,,_ ·-· -----· ·-· .. - - .. -- 1871 

Triangulation a.ml geographical positions in Section II, front New York City tu Point Judith, 1873------ ···--- -----· .. -1 1872 

from NeTT York City to Cape Henlopen, 1873 _ -·-- ·- ···-·· ·---· 1872 
from New YorkCitytoPointJudith,1873 ............... - •• ·-·· 1873 

B 
c 

c1,ci 
ll 

B 

c 
B 

fibit 

B 
Rbi• 

:8"" 
B 
B 

c• 
5 

6 

7 

B 
6 

15 

5 

11 

7 

6 

11 
10 

10 

6 

7 

5 

3 
3 

' 5 

4 
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SECTION 11.-Gonnecticut, New York, New Jersey, Pennsylvania, and Delaware, etc.-Coutinued. 

Title .. , Yt·ar of ! Xumber 
i 1 (·1•nrt. I of sketch. 

---------------------------------- ---1 
Triangulation and geographical positions in Section II, from New Yo1k City to Cape Ilenlupen, 1873 ....• -- .•• .... . •. ••. 187:; i 

from New York City to r>oiut Ju<l.ith.1875 .....•..•...••....... i 1874- ; 

from New York City to Ca1•c lleulupcu, 1875 .................. , 187i I 
from New York City toPointJu<lith,1875 ..•................... ! 1875 

from New York City to Cape llcnlopen, 1875 .................. j 

from Nev, Yu1k Cit.) tu l'uint .Judilh, 1877 ................. ····--i 
from New Yurk City to Cape Ilcnlopcn, 18'77 . ·--- •....•........ : 

fromNewY('rkCitytoPointJuditb,1~77 ...••.•............ j 
fro.11 Nrw Yi~rk C~ty to Cape Ifruloyu.~u, 12'7_7 - .• - .. - •..•• - •..• - . J 

from New York City to Point Juclith, 1879. ----· __ -·---·----- __ .i 
from X ew York City to Capo l!enlopen, 1879 ................... j 

P1·imary triangulation between the Iludson and St. Croix ltiver1' ..... - . .. .. . . . . . . . .. .. .. .. . ....................... ,: 
Triangulation and geographic:.tl po'iition\;\ lu"twe('n ~l'nv York City :m!l Point. ,Judith, 1819 ........ ______ ....•• ____ . _ ... __ . 1 

Primary triangulation between Long Island aml the Blan ltidgt1, Sections II and III, 187!:. ..••••• _ ......................... ) 

the Hudson and St.()roix Rivers,188L ..................................................... j 
tJ1ri Maf'.sachusetbi lmse and Lake Ontario, June 30, 1881 .................. __ ·-·-·. ·---· .1 

Triangulation amt geogmp!Jical positions in Section No. II, from N<·w York City to Point Jmlitl1, .Tune 30, 1831 ......... I 
from Ncrw York Cit·y to Capo Henlopen, Juno30, 1881 ..••.•. \ 

l'Tirum·y triangula~ion het~een Long l~lau_(l and tl.1e Blue Rid~" •. ~Tnne 3(~ 18fil ....... ·- .....•••.. : ·· ...........•....•••.•. \ 
ProgTPss uf 1he tr1an:iulat.wn awl reconua1ssancB rn Peuns_ylvama am] Nf'w J1•rsf'y, .JmH' 30, lrl81. .............•....... ·1 
Priruary triangulation lwtween the Ilutlmn nnd St. Croix ItiYers, ,Tune :JO, 1881 .... ·-·- ... __ .. ·-·- ...•..•••.......••..••. 

Massachusetts base and Lake Ontario, .Tum' 30, 1881 ....•.....•............ -- . j 
Triangulation and ~t':ographica.l positions in Section Nu. II1 from N~w York City to Point Judith, tlurn~ J(\ 1881 _ .... \ 

from Sew YoPk City to Cape TI1·nlopen 1 Jurn130, 1881. ...... 
1 

Primar.r triangulation betwetn Long Island and the Blue Ridgn, ,Tune 30, 18?.l ....•....................... - ............. I 
Proµ;rf'SH of tho triangulation aml reconuaissance in Pennsslvania aHll New J L'rSi·.Y, ,Jun1• ~O 1881 __ ............. _ ... . 

Triangulation between the St. Croix antl Hudson Hi,·era and Lake Onfario, with t:iUlH1ketch of prosres8 in Section I. ! 
June30, 1882 ................................... ·-···--······ ......... - ............ _. 

Hudson Rit-er and Cape Ilenrs and tlie Ohio River, June 30, 1882 .. _ ....... __ ~· ..... __ ...... . 
St. Croix and Budson Ri't"ers and Lake Ont::irio1 with ~ubskctch of progress in Section I, 

Jnne30, 1883 ...................................................................... ___ 

Hudson Riv-er an<l Cape Henry nnU the Ohio River, June 30, 1883 ..•.•........•........ 

St. Croix an(l Hudson RiYers and Lake Ontario, with subskctch of pt'Ogress in Sectfon I, 

Jnne30, 1884 ................ - ...................................... .. 

Hud80n River and Cape Henry and the Ohio Rh-er1 J uue 30. 183-4 ..... ~ .............. - ... . 
Hudson River and Lake Ontario, .Tune 30, 1884 ...... __ . . ......... ·-·--········· 

St. Croix and Hmlson Rivers anU Lake Ontario1 with suhsketch of 11ro~ress in Section I, 

June ao, 1885 .......................... ···-----·-·· ............................... .. 

Hudson River and Cape Henry and the Ohio River, .Tune 30, 1885 ...... _ .. ···- ....... . 

1875 ' 
1876 

187G 

1877 

1877 I 

1878 i 
1878 i 

1879 

1879 I 

1879 ! 

1€80 ' 

1880 

1880 

' 1880 

181'0 

1880 

1881 

1881 

1831 

18~1 

1881 

1881 

1882 

18~::: 

1B83 

1883 

lh1'J 

188\ ' 
l88t 

181'5 

188j 

5 

4 

5 
6 

7 

' r; 
4 
[> 

5 

6 

7 

5 
5• 
6 
6• 

7 
7• 

5 

5• 
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(i• 
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7• 
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SECTION III.-Maryla1id, District of Columbia, Virginia, and West Virginia, including bays, sea-ports, 
and rivers. 

Title. I Yearof I Number 
I report. [ of sketch. 

~~~--~-~~-~~~--~-----~~~~~~--~-~~·~~-· 

I>rogrt'S.A of tl1e snrH"Y in Chesapeake lJay and its vicinity in 1844 . ..................................................................... j 
' 

18441 D 
C:he•apeake and Delaware llays and vieinit.r in 1845 .......................................... r 
Section Nu. 3 (southern section), and 1>1'11; of Section No. 2, in 181.6 ......................... --1 

Progress of Section No. 3 in:~~~:.:·~~~~~-;~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .J 
the JMfS 1844 to 1849 ........................................ ••• ............................. 1 

Progress of deep-sea soundings in Sections 21 31 and 4, in 184:9 and 1850 . ................................................................. . 

18451 B 

18461 c 
1847 I c 
1848 I c 
1849 c 
1850 c• 

l'rogress of Section No. 3, from 1844 to 185() ........................................................... , ••••••••••••••..••. 1850 c 
1843 to 1851. ............................................................................. . 1851 10 

1843 to 1852. ·••••••••••••••• ................................................ •••·••••••• .•. 1852 ·c 
184-1 to 1853 .............................................................................. . 1853 9 
1843 to 1854 .............................................................................. . 181.i! 17 
1843 to 1855 .............................................................................. . 1855 10 
1843 to 181IB .............................................................................. . 1856 7 

Progrees in Section No. ill, from 1843 to 1857 ........................................................................... . 1857 16 
1843 to 1858 .......................................................................... .. 1858 8 
1843 to 1859 ........................................................................... . 1859 g 

1843 to 1860 ........................................................................... . 1860 8 
1843 to 1861 ........................................................................... . 1861 10 
1843 to 1862 ........................................................................... . 1862 13 
1843 to 1863 ........ - . .• • • • • . • • • . •• .. . . . .. . • • . . . . • . .. ................................. . 1F63 10 

Primary triangulation between Fire Island and Kent Island base-line•, Sections II and IIJ, from 1833 to 18Sl. .......•.. ]8f,6 10 
Progress in Section No. HI, from 1843to 1868...... .......... ... ....... ... ...... . ......................... . 1868 8 

1843 to 1868 • •• • • .. . • . • • • .. • . ........................................................ .. 1869 6 
1843 to 1870 ..................................... .. 1870 4. 

Primary triangulation between Long Island and the Blne Ridge, Sections II and III, 1870 .............................. . 1870 

Pro~ress in Section No. III, from 1813 to 1871. .......................................................................... . 1871 4. 
Primary triangulation between Long Island and t.he Blne Ridge, S<ctions II an<! III, 1871. ............................. . 1871 5 
Progress in Section No. III, from 1843 to 1873 ........................................................................... . 1872 6 

1843 to 1873 ........................................................................... . 1873 6 
1843 to 1875 ........................................................................... . 1874 6 
1843 to 1875 ........................................................................... . 1875 6 
1843 to 1877 ........................................................................... . 1876 B 

Primary triangulation between· the Maryland and Georgia b&8e-lines (northern part), 1877 .............................. . 1876 10 
ProgTeBB in Sectlon No. III, from 1843 to 1877 .......................................................................... .. 1877 6 
Primary triangulation b<>tween the Maryland and Georgi& baBe-linea (northern part), 1877 ............................. . 1877 8 
Progress in Section No. ill, from 1843 to 1879 ........................................................................... . 1878 6 
Primary triangulation between the Maryland and Goorgia base-lines (northern part), 1879 ............................. . 1878 8 
Progress in Section No. ill, frctm 1843 to l!l79 .......................................................................... . 1879 

Primary triangulation between the Maryland and Georgia base-lines (northern part), 1879 .............................. . 1879 10 
Progress in Section No. ill, from 1843 to 1881. •• • • • • .................................................................. .. 1880 8 
Pdmary triangulation between the Maryland and Goorgia baae-lines (northern part), June 30, 1881. .•••.•..•.••••...... 1880 IO 

Prol(r<•s• in Section No. ID, from 1843 to 1881. .......................................................................... . 1881 8 
Primary triangnlation between the Maryland and Georgia. b&8e-lines (northern part), June 30, 1881 .................... . 1881 10 
Triangulation hetweon the Bndoon River and Cape Henry and the Ohio Biver, June BO, le82............. . ............ . 1~82 4 

Jane30, 1883 .......................... .. 1883 4 
Jnneao, 1884 ........................... . 
Jane 3(1, 1885 .......................... . 

18841 4 

1885 ! 4 
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SECTION IV.-North Carolina, including coasts, sounds, sea-ports, and rivers. 

Title. 

Progress of Section No. 4in l845to 1846 ................................................................................. ! 

~:::;s~~::~; ~~~: :: : : :: : : : :::: :: : : :: : :: ~:::::: :: :: ::::::: ::::::::: :::: :::: :: : : : : ::: :: :: : : : I 
1816, 1847, 1848, aud 1849 .................................................................. . 

Progress of deep-sea. soundings in Sections 2, 3, and 4, in 1849 .....•... --- ..•..............••...•.•...•..•.•.•.••..•..... 
1849 and ll!JO ................................................ .. 

Section IV, 1845 to 1850 .................................................................................... .. 
the sur"r"ey of Beaufort Harbor in 1850 .. __ ............•. -- ....... --- . -----·. -- ............• ---- ............. . 

Section IV, 1845to1851 ...................................................................................... i 
doop-sea soundingo in Sections II, III, and IV, 1849 to 1851 ................................................ . 
the survey of Cape Fear Hi ... er and Frying-Pan Shoals, North Carolina, 1851- ............................ _ 
Section IV, 184!) to 1852 .........•••..•..•.. -· ·- .......... __ .••••••.••.. _ ... __ ..••. ··-··· ..................... . 

tke sur-vey of Cape Ft·ar an'l ...-icinit.y1 1852 ............... -- ................................................ __ .... . 

Section IV, 1845to1853 ...................................................................................... ! 

~:=~:;:;. ::~:~: 1:::: -:::-::~:::~;.: ~~;~::: :: : : : : ::: ::::::::: :: ::::::: :::: :: ::::::: :::: :: ::: : ::::::::: :: : : . ! 
Section No. IV, 1845to1855 .................................................................................. : 

\§ ~ 1§ ••• ~:·::•:•;;;;:; ;:;:;:•;•••;••::::;•:;•:••;::•:;•;;:•;;;•••••:;•; ;•;;::;:::•'.•I 
~::~ :~ ::: : : : ::::::::: :::::: ::: :: :: : :: ::: : :: ::::::::: ::::::: :::: :: :: :: :: : : :: : : :::::::: ::: : :· 1 

~::: ~::: :: :: : : : : ::·:: :: :: : : :: : :: ::::::::: :::: :: : : : : : :::: :: ::::: :: :: ::::: :: :: :::: ::: : : : : :. I 
1845to1870 ............................................................................. . 
1845 to 1871 .......................................................... -· .................... .. 

1845to1873 ........................................ ••••·••·•••·•·•••••••••· ·······-·········· 
1845to1873 ................................................................................. . 

• 1845to1875 """""""""""""-"""""""""'"""""""""""""""'""'"""""-""""'"""""••••••--•••••••"' •••••• 
Primary triangulation between the Mary land and Georgia base lines (southern part), 1875 ............................ .. 
Progress in Section No. IV, 1845 to 1875 ............................................................................... .. 
Primary triangulation between the Maryland and G•orgia. base-lines (southern part), 1875 .. - ................ _.. . 

Progress in Section No. IV, 1845 to 1877 .............. _ ........................................ ····················---1 
Primary triangulation bctw<cn the Maryland and Georgia base-lines (southern part\, 1877 ............................ .. 
Progress in Section No. IV, 1845 to 1877 .. ...... . ... .. . ...... _ _ ... . .. ........................ .. 

Primary triangulation between the Maryland and Georgi,. base-line~ (southern part), 1877 ........................... .. 
Progress in Seotion No.IV, 1845 to 1879 ................................................................................ . 

Primary triangulation between the Maryland and GeorgiA base-lines (sontltern part), 1879 .... --·--········--········· .. 
Progress In Section No. IV, 1845 to 1879 ................................................................................ . 
Primary triangulation between the Maryland and Goorgil> base-lines (southern part), 1~79 .............................. . 
Progress in Section No. IV, 1845to 1881 ................................................................................ . 
Primary triangulation between the Maryland and Georgia base-lines (southern part), 1881.. ........................... .. 
Progress in Section No. IV, 18(5 to 1881 ...................................................................... - ......... . 
Primary triangulation between the Maryland and Georgia base-lines (southern part), 1881.. ............................ . 
Prog,..,..sinSectlon No.IV, 1845to 1882 ................................................................................ . 
Primary tri&ngnlation between the Ma.ryland and Georgia base-lines (southern part), 18S2 ............ ···•·•·••···• .. - .. 

Progress in Section No. IV, 11145 to 188a ................................................... - . - - - -- -- •• · • · • · · · · · •• • • · · ·• -- · 
Triangii.Iation between the Maryland and Georgia base-lines (eouthern part) with extension westward and triangula-

tion in Tennessee ............................................................ ~·· .......................... ····-···---··--··-· -- ·· -· ··••· ·· 
Progress in Section No. IV, June 30, 1884, ............................................ · ·-······· · ..... ·• •••• ............ .. 
Triangulation between the lllaryland and Georgia base-lines (southern part) with extension westward and triangllla-

tion in Tenneosee .......................................................................... ____ ..................... . 
Triangulation between the Maryland and Georgia base-lines (southern part) .Tune 30, 1885, with extension westward and 

triangulation in Tenneasoo ••••••••••••••••••••• - ••••• • ••• •• • • • -• • • • • • • • • • •• • • • • • • · • • • • • • · • • · • • • • • • • • • • • · · • • • • - • • • • · • · 

Year of '9:\umber 
report. of eketch. 

1846 
1847 

1848 
1849 
1849 

1850 
1850 

1850 
1851 
1851 
1851 
1852 
1852 

18.'13 

1853 
1854 

1R54 

1855 

1856 
1857 

1858 
18;)9 

1860 
1861 ! 
1862 

1866 

1867 

1868 
1869 
1870 
1871 

1872 
1873 

1875 

1874 
1875 

1875 
1876 
1876 
1877 

18i7 

1878 

1878 
18'9 

1879 
1880 

1880 
1881 
1881 
1082 

1882 

1883 

1883 
1884 

1884 

1885 

D 
D 
D 
c• 
c• 
D 
D' 

D 
D• 

4 

13 

16 
18 

17 

18 
20 
21 

u 
13 
25 
10 
15 

10 
11 

21 

13 

14 

7 

7 
9 

9 

9 
)1 

9 

9 

11 
g 

11 
g 

11 
5 

6 

5 

6 

5 

6 

5 
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SECTION V.-South Carolina and Georgia, including coast, sea-water channels, sounds, harbors, and 
rivei·s. 

Title. 

Jlrogre~H of ~ectio11 Ko. 5. 184-i to 1R48 .............................................................................................. . 

witll ~ulniketc11, showing work in Charleston Harbor, 1849, 1847 to 1&19 .••..••..•..•... -· .. -
rro~rP->H of thl• survey at -Xorth Etlisto 1tlver ;Uld entrauce, South Carolina, 1850 ........................................ . 

Sa:. van nab, Ga .................................. -··. -- •.•••• - ......................... •••• - .... ---· •• -
Progress of Scc:Lion No. 5, 1847 to 1860 .................... - ... -· ........................................... ----· · ··-· ...... -· 

with subsketeh, Chal'ie•ton Harbor, 1849 ............................................. .. 
184 7 to 1851 ........................................ .. 

Progress of the survey in the vicinity of Savannah, Ga., 1850to1851. ............................................ . 
at North and South Edisto Rfrers, and at St. Helena Sound, 1851. ........................... . 
of Section V, 1M7 to 1852 ...................................................................... . 

in the i"icinity of Savannah, Ga., 1850 to 1852 ........................ -· ........ -- .. --· ---- -- -· ..... -

of North and South Edisto Rivers and St .. Helena Sound, South Carolina, 1852 ................ . 
of Section V, 1047 to 18::i3 ...................................................................... . 

in the Yicinity of Savannah, 1850 to 1853 ......................... - . -· ......... - -··-·· - -- .. --· ------ - --

of Section V, 1847 to 185i .................................................................... . 
in the ..-icinity of Sarnnnab. Ga., 1850 to 1854 ................................................ .. 
of Section V, 1847 to 1855 ...................................................................... . 

1847to1856 ...................................................................... . 

1847to 1857 ..................................................................... . 
1847to 1858 ..................................................... . 

1847 to 1859 ................................................. . 
1847 to 1800 .. • . • • • • • . . . . • . . . . . . • • . • • • . . . . . .. . . • • • . . . . ......... . 

Prngress in Section No. V, 184.i to 1861. .......................................... · · · · · · · · · · · · .... ·· · · · .. ···· ·· · · · ..... · -
1 

with map of coa•t of South Carolina from Charleston to Hilton Read, alHl seven plans and I 
I 

viewH of forts on the South Carolina coast, 1847to1802, and 1662 .................... ····1 
Trian~ulatiun in ~~ctiou V Jt~

4

:::0~~~:~;1~ ~~~>;e ·~; -~~~~~·~;;!~~~~ -~;,~~t_i_c;~~,· ~~~~~ -- ~~ ~~~: :~ ~ ~ ~ ~ ~. ~ ~ ~· ~ ~ ~ ~ ~ ~ ~ ~ ~ ~: :~:. ~ ~ ~ ~:: ~: 
Trim1pilation froru 08Sabaw Ioland to Cumberland Island (subsketch), 1869 ........................................... . 

1870 ......................................... .. 

Triangulation in Section No. V, 1847 >o 1873 ........................................................... : ••••••••..•..•••. 
Prlmar~y triang:ula1hrn in tLP vicinity of Atlanta, Ga. 1 1872 and 1873 ...................................................................... . 

1872 and 1873 ................................................. ,_. .. 
Triangulation in Sectiou );o. Y, lBH to 167:1 ............................................................................ . 
Primary triaug-ulation hehH·en the Maryland a~d Georgia base-lines (southern part), 1875 ................................. . 
J>rogress iu Sl·ctio11 Xo. V, 1847 to 187."i_ .••••. __ . _. __ . ------ ---- •. ____ ----- ______ ....................... _ ..•• ______ . __ .• __ 

Primary triangulation between the Marylaml and Georgia base-lines (•outhern part), 1875 ............................ . 
Progro:3~ in Scctiou Xo. \, 184-7 to 1875 ................................. _ ............................................................ __ , 

Priruar:r tria11gn1atinn hetween tlrn Maryland and Georgia ba~e-linPR (southern part), 1877 ................................. . 
Progress in Section No. V. 1847to1877 .................................................................................. . 

Primary triangulation ))et.ween the 'llarylan<l and Georgia base-lines (.southern part), 1877 .......................................... . 
Progress in Sf~ction No. V. 1847 to 1877 ..................................................................................... __ .... . 

Primary triangulation between the Maryland and Georgia base.Jines (southern part), 1879 ............................. . 
Progr(~as in Soctiou No. V, 184.7 t,) 1879 ......................................................................................................... . 

Primary triangulation between th" Marsland and Georgia base.Jines (southern part), 1879 ............................ . 
Progress in Section No. V, 1817to1879 ................................................................................. . 
Primary triangulation l><•tween th•· Maryland and Georgia base-lines (southern part) .................................. .. 
Progress in Section No. V, 1847 to 1881. ................................................................................. . 

Primary triangulation between 1 be Mary land and Georgia base-lines (southern part) ................................... . 
Progrces in Section No. V, Junn ao, lf81. - .............. - .................................................................................... . 

Primary triangulation hetwern the 1\Iaryland and Georgia base.Jines (southern part) ................................. . 
Progress of the survry in S(•rtion No. V 1 184i to 1882 .............. ~ ...................................................................... . 

Triangu1utlon lH:twt't:n t11e 1Jnrslantl and Georgia. hasc-Jiuee (eonthern part)1 with exteneion westward and triangula-

tion in Tennf'SBce ........................................................................... _ ...•... _ .. __ .... __ .. ·-· _ .......... . 
Pro~ress iu f;t•rtion No. V, 1847 tu 1F83 ................................................................................................ . 

Tri•ngulntioll l>etwe<'n the Maryland and Georgia base-lines (southern part), wHh extension westward and trianguJa. 
tion in T-eunf'sse-e ............................................................................................ ____ .. -~-- __ .•. , .•• 

Triangulation bt·tween the Marslantl am! Georgia base.Jines (sontbern part), with extension westward and triangula-
tion in Tennrssee, June 301 1&85 ................................................................................................................ . 

Year of! NumhPr 
report.. i of sketch. 

i 

1848 E 
181~ E 
18'0 E• 
18"0 E' 
1830 ! E 
18fi0 i E••· 
1851 E 
185! E' 
1851 E' 
1852 E 
lb52 E• 
185~ E' 
1853 20 

185:1 23 

1854 27 
1854 28 

HS; 18 
H!'i6 17 
1857 31 
1858 14 

IF59 16 
1800 13 

1861 ]3 

1862 25 
1866 15 
1868 15 
1869 

1870 7 

1872 8 

1872 11 
1873 11 
1873 8 

187' 

1874 10 

1875 9 

1875 JO 
1876 11 
1876 12 

1877 

1877 10 

1878 9 

1878 10 
1879 11 
1879 12 

1880 11 
1880 J2 

1881 11 
1881 12 

1882 

1882 

1883 6 

1883 

1884 G 

18851 5 
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SECTION VI.-Peninsula of Florida, frorn St. Mary's River, on the east coa.~t, to and lncluding the 
.Anclote Keys, on the wc.~t eoast, witli the coast approaclte8, reefs, keys, sea-ports, and rirers. 

Title. i Year of Number 
' report. of skEiteb. 

l'rogress of Section No. YI. Reconnaissance of "Florida Keya, Biscayne Bay, antl Card's Sou.nd, 1849 ...•...•.......•.. , 
Proposed ha.so at Capo Sable, Florida, 1850 ..•....••..•••.•.•.••••••.•..••.••••.•..•....••....•.••..•••••.••••••••.•..•• 

Capo Florida, 1850 ...............•...••.............. __ ..•...••....•...•...•........•....•.••....... __ 

Progress in Section No. Vlt with sub8kttch, recrmnaissance uf the Dry Tortugas, 1849 aud 1850 ....................... . 
with .a. ~enoral reconnaissance of the we-stern ooa.st of Florida, 1848to1851 .................. ! 

Progress of tho survey of Key Biscayne, Key West, Dry Tortugas, Bahia Ronria, etc., 1849t<>1851. •..•••••.••.•...•••. 

J>rog,r~csH iu ticctfon VI, wiU1 a ~eneral reconnaissance of the western coast of :Florida, 1848 t-0 1853 ..•.•.•... - ....... - .. 
Progres~ of the survey of Key Biscayne, Key West, Dry Tortugas, Bahja Honda, etc., 1849 to 1852. ·-- ...•••.•.. _. ------

1 

l'roj!;re•s in Section Yl, with a general reconnaissance of the western coast of Florida, and subsketcb of progress, 18!8 i 
to 18.J3, north of tilt> St. John's Itiver, 1833. -·---- ..... __ ............ ____ ...•.... ·----····· ....••........• __ •.••••..•.. 

1 

Progress of the survey of Key "Biscayne, Key West 1 Dry Tortuga.a, Bahia. Ilonda1 de., 18-19 to 1853 ........................ i 

in Section VI, with a general reconnaissance of the coast of Florida, and su bsketch of Tortugas 
Island, showing position of t;hoa1, eh:., 1848 to 18:>4 and 1854 .. _ ........................ -- ... . 

of the Florida l~ecfs, 184-9 to 185L .••... --- __ .•..... ----- ..•... ---- ..... --- . -- -- . ---·--" 

in Section Vf, with a general reconnaissance of the coast of :Florida, 1R48 to 1855, and snb­
sketches, Tortu.;as Isla.ml, 1654, and St. John'B Riv-er, 1835 .••...•.•........ - ......••..•.. 

of tlw Flori<l:i Tieefs, lSiD to 1855 ..•...•. _ •.. _____ . .•. . .. . .•.•.•• .•. . ....•.•...•....... - - , 

Progreas in Section VI, willt a general rtoconnaissance of the coast of .Florida, 1848 to 1856, and subs ketch of St. John's I 
Bi,er, 1856 ....•.... _. _. _ ........•...• _ .. _ ... _ .. ____ ... __ .... __ ......•.••.... _ ... __ .. __ ....... ____ . _ .................. . 

Progress of the Survey in Section No. VI, from Cape :F'lori<la to Tortugas IsfanUs, 1845 to 1856. ·--· 
-with a general Tt?connais~uuce of the cnast of l'lorida, 1818 to 1~57, and su.b- ! 

sketch Tortu gas Tuland,1854 ............ __ . ------ .........•...••........... : 

from Uaptj F1ori<l.a to Tortugas Islands, 1845 to 18j7 ....••• ·--· ................ ! 
with a general reconnaissance of the coast of Florida, 184.8 to 18581 and suh- \ 

sketches St.John's River, Tortuga.a l13la.nd, and Charlotte Harbor, 1854 and / 

18.'58 ··--············--··············--·--······ ----------·· ······-·-·-·····: 
from Cape Florida to Tortugas Islands, 1845 to 18:58 ......... _ ......... --- ... --· ! 
with a general roeounaia.sance of tho coast of Florida., 1848 to 185Q, and snb-1 

sketebes, St. John 1s River, vicinity of Saint Augustine and Charlotte 

Harbur, 1859 .... ----· ................ ·---· ............. ·-·~··· ................. i 
from Ca1>e Florida to Tortui:as Islands, 1845to 1859 .•.••.•.•.•••••••.....•.•.• 1 

with a .c:encral reconnaissance of the coast of Florida, 1848 to 1860, and suh­
sketchee, St. John's Riveranil Charlotte Harbor, 1860 ....•.•••......•••••• 

from Capo Florida to Tvrtuga• Islands, 1845 to 1860 •.•••.••..••••••.•••••••••. 

with a general reconnaiss:mce of ths coast of Florida, 1848 to 1861, and sub­
sketchea of vicinity St.John's mver, Indian River, and Charlotte Harbor, 

1861 ···•··· .••.. -··· .•. ··•·······•· ·••···•···•··• ·····•·•····•·· ·-·······-· 
from Cape Florida to Tortu gas Islands, 184~ to 1861 . - - .. - -... - - .. ·. · • ••• ••• - --I 

1845 to 1862 .••••••.•••••. -- .•.•.••.... 

Sketch of tri&ngula.tlon in Sections VI, VII, and VIII, to aecompany table of geo:::::.~ix:~i~;~~~: ·;~::::::::::::::I 
Progreoa of the survey in Section No. V and in Section No. VI (upper part), 1870 ••••.••••••••••••.•••••••••••.••.•• ••·· 

Progres• sketch Section VI, east coast of Florida (upper oheot), 1871. ......................................... ---· -··- -· f 

west coast of Florida, 1873 •••••••.•• , ••••••••••••••••••••••••••••••••••••••.••••• •••••· • .•. ! 

::t:::::~~::~~~~;:::::::::::::::::::::::::::::::~:::::::::::::::::::::::::::::::J 
east coast of Florida, Amelia Island to Halifax River, 1875 ...•...•..•.•. -·-········ · ·•·•••· 
ea..st coast of Florida, Halifax River to Capo Canaveral, 1875 ....•• -- ------ ·----- ··-··· -·-··­

west coast of Florida, T:i.mpa Bay and vicinity, 1875 . -•••..••..•••• • •• •• · • • • • • · •• •• • • · • • • · 
east co ... tofFlorida, Amelia Island to Halifax River, 1873 ..••..•••••.•.•....••.••.• , •..•.. 

oast coaatof Jrlorida., Halifax River to Cape Cana,;eral, 18-75 - - --- ---··· -----··· ........... - ... . 

we&t coast of Florida, Tampa Bay and vicinity, 1875. -- ..•••• , ............ · ••••••••• ·· -· .••. 

east coaotof Florida, Amelit> Island to Halifax Ri..-er, 1877 •·•·•· •••• ·- ·· ·•·•·• •••••• •••••• 
east coast of Florlda., Halifa..K Rh-er to Cape Canaveral, 1877 ................................ ---· 

west coast of Florida, Tampa Bay and vicinity, 1877 •••.•..•..••••••..•••••••••••••••••••• 

east coast ofFloritla, Ani,t:lia.IBland toIIa.lifa~Rh·er, 1877 ......................................... . 

east coast of Florida. Halifax Rh·er to Cape Ca.na.vera.I, 1877 .. - ........................... ------·--· 

west coast of Florida., Tampa Day and vicimtr1 1877 .. -· ........................... --· ........ -·-
east coast of Floritla., Amelia. Islaud to Ilaiifux Rin.'l', 1879. --- ................................. . 
east co,..t of Florida, Halifa>t River tu Cll.pe Canaveral, 1&79 .••••••••••• ~ •••••••.•••••••••• 

·west coast of Florida, Tampa Bay and vicinity, 1879 .••..•••••..•••••.••••••••••.......••.. 
"'1st coast of florid:>, Ameli& lslwnq W Hal.ifa.x Rh-er, 18711° .............. ,.,.,,,., •••..••. 

H. Ex. 17--15 

1849 F 
!850 F' 
1850 F' 
1850 F 

1851 F 
1851 F' 
1832 F 
Hl52 F' 

1853 2, 
1~53 26 

183~ 31 

1834 ~2 

185.j ?6 

1855 27 

185U 25 

1856 ' 26 

1857 39 

1857 ' 40 

1858 16 

1858 17 

18'19' 20 

1859 ~l 

1860. 15 
' 18\lO 16 

1861 H 

1861 15 

1862 32 

1863 13 

1868 17 

1870 

1871 

1872 lU 

]872 9 

li>73 9 

1873 10 

1874 11• 

1874. Uh 

1874: 12 
1875 : 11• 

1875 ' l]b 

1875 : 12 

1876 :, 13• 

1876 13• 

1876 l4 

1877 : 11 
1877 : 12 
1877 : 13 

1878 ' 11 

1878 12 
1878 13 

1879 ' 13 
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BECTON VI.-Penin.~ula of Florida, from St. Mary's River, on tke east coast, etc.-Continued. 

__ _ · _ report. I ~f ske~~:-
Title I Year of I Number 

Progr~ss sketch gp.ction VI, east coast of Florida. Halifax: Hh-er to Cape Canave1·al, 1878 .. .. ... ... . . . .. .......... ... ........ 18i9 I 14 
east coast of Florida, Indian River to Cape Florida1 187f> .................... .................... \ 1879 : 15 

weat coast of Florida, Tampa Bay and 'l'icinity, or Charlotte Harbor to AncloteKeys, 1879.' 1879 16 

east coast of Florida, Amelia Island to Halifax River, .Tune 30, 1881. ••..•••..•••••••. ····- - 1880 13 
eattt coast of Florida, Halifax River to Cape Ca.nav-eral, June 30, 1881. ........ .................. 1880 14 
ea.13t coast of Florida) Indian River to Cape Florida, June 30, 1881 . _ . . . .. . . . .. . . . . . . .. ....... . 

-west coast of Florida, Tampa llay and vicinit)", or Charlotte Harbor to Anclote Keys, 

.Tunc30, 1881 ..... ··--······----·····-·--· --· .......................................... . 
east coast of Florida, Amelfa Island to Halifax Rh-er, .Tnne 30, 1881.. - •• - -•• - - . __ .... _. _ •• _ • 

east coast of Florida, llalifax River to Cape Canaveral, June 30, 1881. .................... . 
east coast of Florida, Indian :Ri,er to Cape Florida, June 30, 188'i ..... ............................ . 

weat coast of Florida, Tampa Bay and vicinity, or Charlotte Harbor to Anclote KAys, 

.Tune 30, 1881 .......................................................................... . 
ello8t coast of Florida, Amelia Island to Halifax River1 June 30, 1882 ............................. . 
east coast of Florida, Halifax River to Cape Canaveral, .Tune 30, 1882 .............. _ ....... '. 

east coast of Florida, Indian River to Cape Florida, June 30, 181!2-- ... ---··- ... --· ......... ; 

west coast of Florida, Tampa Bay and vicinity, or Charlotte Harbor to Anclote Keys, i 
.Tune 30, 1SS2 _____ .... __ • ····--· _ ....................................................... : 

e,..t coast of Florida, Amelia Island to Halifax River, .Tune 30, 1883 ....................... ·I 
east coast of Florida, Halifax River to Cape Canaveral, .Tune 30, 1883 .................... ·-I 
e&Qt c.onst of Florida, Indian River to Cape Florie' a, June 30, 1883 .......................... ! 
west coast of Florida, Tampa Bay and vicinity, or Charlotte Harbor to Anclote Keys, i 
east.r~::~'~·f ~~=~~~.-~~~~~~ ~;~~~·;; ~;~~-~i~~;~~~ ·;~,-~~ -3~.-;~~::::: :: :: :: ::-.:::: :: ::: : : : I 
west coast of Flnrida, Cape Sable to Charlotte Harbor, June 30, 188!. .................... .. 

-west coast of Florida, Charlotte Harbor to A.ncloto Rey•, .Tane 30, 1884 .•••.••.•. ......... _ 
eaat coast of Florida. Amelia I eland to Halifax River, June JO, 1885. - ...................... : 
west coast of Florida, Cape Sable to Charlotte Harbor, June 30, 1885 ........... ~· ............. 1

1 

1880 

1880 
1881 
1881 
1881 

1881 
1882 

1882 
1882 

1882 
1883 

18R3 
1883 

1883 

1884 

181!4 

1884 

1885 
1885 

15 

16 

13 
H 

15 

16 

10 

11 

10 

11 

SECTION VII.-Peninsula of Florida, west coast, from Anclote Keys to Perdido Bay, including coast 
approaches, ports, and rivers. 

Title. -- I Y-;;~;-;;r[-N,;mber 
; report. of sketch. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1'-~~~~ 

Progre•• in Section No. VII in the year 1849. Reconnaissance of Pensacola and Perdido !lays, and plan of triangnlatlon. f 

~::: :: ·:::::: :::: :: ::: : ::: :: ::::: :·_ :: :: : : : : : : : : : :: :: :: :: ::: : ::: : :: :: ::::::::: :::: :.::: ::: : :::: :::::::: ::: ::::::I 
1849 G 
1850 G 
18"1 G 

Progreas of the survey ;n Section VII, 18l9 to 1852 .••...••••••.•.•••••••••••••••••••••••••••••.•••••••••••••.••••••••.•• 1852 G 
1849 to 1853- ..••.•••.••••••.••••••••.•••.•••••••••••••••••.••••..••••.•••••••••••• 1853 29 
1849 to 185L ___ -- -·- .•• -···-··········· .......................................... . 1854 35 

Progress of the survey in part of Section VII, 18!9 to 1855 .............................................................. . 1855 32 
Progrt>os of the survey In Section No. VII, 1849 to 1856 ................. _ ............................................... . 1856 30 

with snbsketch Cedar Keyo, 1857, 1849 to 1857 .............................. . 1857 44 
1858, 1849 to 1858 ............................. .. 1858 19 
1859, 1849 to 1859 .............................. . 1859 23 

1860, 1849 to 1860 ................. - -- ......... .. 1860 25 
1861, 1849 to 1861 .......... ., .................. . 1861 10 

Sketch of trfangnlatlon ln Sections VI, VII, and VIlI to accompany table of geographical positions, 1, 1868 .•.•..••..•• _; 1868 17 
Progress of the eurrey In Section No. VII from 1849 to 1868, with enbaketch Cedar KeyK, 1861, 1869. _ ................. . 1869 10 

1849 to 18i0. ···- ...... -- 1870 8 
1849 to 1871-. .... - ••.•• - 1871 8 
1849 to 1873 ............ . 1872 10 
1849to 18'7ll ............ . 1873 10 

Progress of the surrny in Section No. Vll, -west coaat of Florida, from St. Joseph's Bay to Mobile Bay, 1875: 

With subeketcbCedar Keys, 1861and187~ -· -···· -··--· -· -··-·· ... ···-··· .• ··- ...................................... . 18i4 13 
1861 and 1814 ................ _ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••. 1875 13 

1817 •••.•••••••••••••••••• •••••••••••••• •••••• •••••••••••·•••••• •••••••••••••••••• •••••• 1876 15 

!:: : ::::::::::::::: :: : : : : : :: :: : ~: ::: :: : ::::::: ::: :: : : : : : : : :: : : : : : : : :: :: : :: : : : : :: : : : : : : 1877 14 
1878 1' 

1879 ................................................................................... . 18711 17 
June 30, 1881. ......................................................................... . 1880 17 
June 30, 1881. ........................................................................ .. 181!1 17 
.Tune30, 1882 ............................................................. : •••••••••••.. 1882 12 

June ao. 1883 .••.•.•.. ····- ••.•••••. •·••· ..• : •.••.•••. --············· ·•••··••·· .•••••••• 1883 12 
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SECTION VIII.-Alabama, llfississippi,· Louisiana, and Arkansas, including Gulf coasts, ports, and 
rivers. 

Title. 

Progress of the survey in Section VIII, Gulf of Mexico, 1846 .•......... ___ •.••• -····- ...•••••..... ·---- .••............. \ 

1846 to 1847 ··········································-·-- ------! 

;::~: ~:~.::::::::::::::::::::::::::::::::::::::::::::::::::::! 
184G t.o 1851. ------ ----·-----. __ ...•••. ----· --------· •••........ : 

1846t-01852 ... - .••••••.• •·•••••••••••• ••••.•••.••••••.•••.•••••. I 
1846 to 1853 .......................................... _ .••. _ .... _ .•.. ! 

with •nbsketches of p:ofiies ~f bottom of' thA Gulf, 1854, and positions of tern- / 

perature observat10ni;i., 18J4, 1846 to 1854 ..................... _ ................ •· \ 
1846 to 1855 ................................... , 

Progress of the•nrveyin Section No. VITI, 184G to 1856 ..•..•.•••.•......•.....•...•.••.........•..•......••............ j 

rn46 to 1857 ..•...••• ·······································-·········-······' 
18i6t-01858 •.•••••••....•.•••.•••..••.••••••••...•••••••••.••••••••••.•.•••. 

1846 t-o 1859 ..•...•••.••••.. _ ••.•••.•.•••••••••..••••••.••..•..•••••••• _ ..••. 

1846 to 1860 ..•.•.•...••.•.•..••.••••.••.••••..•..••.•••.•••..••.•••.•.•..••. 

1846 to 1861. .•.•••••••. - ..•.•••..•••••.•..•••.•.•••.••••.•.•...••.•••..••.•. 

with snl>skotches. 11lan of Fort Jack•on, showing effect of bombardment, 
and roconnaiaaa11ce of the Mississippi Ri>cr belcrn1 Fort.a Jackson and 

St. Philip,1862 -····-·····-······-······-·······-······················· 
Sketch of trian~ulation in Seetiona VI, VU, VIIf, 1868 ...•.•...••••••••••••••.•...••••••.•.••••••••••••••••••.••••..••. 

Progress of the survey in section Xo. VITI, 1816to1869 ................................................................ . 

1846 to 1870 ....•.••••. ···-·· .•••••.•••••• ····-·· -- ···- ... - - .. ·-·. -··· .•••••. 

1846to1871. ............................................................... . 

1840to1873. ···•··•••••· ···-······· .••••••••••••••••••.•••.• ·-·············· 
1846 to 1873 ...... ---· -· .... - ------. -··-· --···· - . -· .••.. -·······- .......•.. -· 

1846to1875. ···············-······················ •••..•••.•••••••.....••••. 
1846 to 1875 ..••..••••••••••••••••••••••••••••••••••••..••••••••...•.•. _ ••••. 

1846to1877 ....•.•.••••.•..•.. -········--············- ···-··-·····-·-······· 
1846 to 1877 ..•••.•••••••.•••••••••.•..•••••••••••••••...••••••••••••• ··- ..•. 

1846to1879 ..•••.•••••••••••••••••.••••••••••.•••.•••..••••••.•••.•••.•••••• 

t84Gto 1879 ......•.•.••...••••••••. _ ...•••••..•.. _ ...••.. _ ...••••••.•.•.•••. 

Progress of the triangulation of the Mississippi River, Delta to Memphis, 1879 •••••••••.•.••••••••••.•.••••••••••••••••. 

to June 30, 1881 •.••••...•.••••••••.•••••••••. 
survey in section No. VIII, to Jnne ZO, 1881 ·-·--- ------ _______________ --· ______ .. ____ --------- .... --------

trianl?ulation of the Mississippi River, DeHa to Memphis, to .Tune 30, 1881 ••••.•.•.••••••••••••.•••••• 

survey in soction No. VIII, 184:6to1881 ........... ------ .. _ ................................................... . 

triangulation of the :Mississippi River, Delta to Memphis, to JunA 30, 188!! ......... __ .................. . 

to .Tune 30, 1883 ............................... 

1 

Prof,~:::~~:~~~~'.~~~-~~~.~~<~_~~: ~'.~~'.".~i~~'. _ ~i~~~ ·t-~ -~-~!-~~~~~~'. ~'.t.~. ~~~·~~~~: -~'.~'.~i-t~ ~f- ~~-~ ~'.~ -~~~~-~~'.. 
Progress sketch Seetions VTII and IX, Mississippi River to Galveston, with snbsketch, vicinity of the Rio Grande. 

June 30, 1885 ............ - ----- .•••••• --···· ....................................... -· .......... - .•• -- -- -· ···- - • - --·- • - ·• • •·• ••· i 
-------------------------------------

Year of, Number 
report. : of sketch. 

1846 E 
1847 E 
1848 F 
1849 R 
1850 H 
1851 H 
1852 H 
1853 31 

1854 37 
1855 36 
1856 33 

1857 47 
18&8 22 

l8:i9 26 

1860 28 

1861 18 

1862 35 

1868 17 
1869 11 
1870 9 

1871 9 

1872 12 

1873 12 

1874 14 

1875 14 

1876 16 

1877 15 

1878 15 

1879 18 

1879 19 
1880 19 

1880 18 

1881 19 

1881 18 

1882 13 

1883 13 

1884 9 

1885 8 

SECTION IX.-Texas and Indi,ui Territory, incli1ding Gulf coast, bays, and rher.~-
--------

Title. I
i Yoor of l ~-umber 

report ' of skewh. ___________________________________________ , ___ [ ____ ~ 

Progress in section No. 9, 1848 ..................... -· ....... _. ------- ··---- ------ ....... ___ -- ....... -- ---· -- - -- -- ..•.... -· -· 
1848 and 1841) .••.••.•••.•••••••••••••••••••.••••••••.•. -- .•••••••••.••••••••...•... •••• - - ·•••• •• 

1848 to 1&30 .•••.••.•••••••••••••••.••••••••••..•••••••.•.••••••••••••••••••••••••••••••••••••••. 

1848 to l8Sl. .•••••. _ ........................................................................... . 

1848 tO 185~ •.••.•••••••• -· -----· ...•..••• -· ...••••••••••.••.• -- •••••• ·-····· ----- •••• -····- .•••• 
1848to1853 .•••••••••••••••••• __ ••.•.•••••••••••••.••.• - ..•••••••••.•••.••••••••••••••••••••..• 

with subsketch, progress of th0 survey of Rio Grande and vicinity, 1848 to 1854 ..•••••••.•••••. 
Progresa of tb" survey in Section No.IX, with snbsketch of progress ontbe Rio Grande River and vicinity, 1853 and 

1854, 1848 to 1855 .••.. - ...•...••.•••.•.••••••.••..••••••..••.••••••.••••••••••••..•••..•••.••.•••.••••.••••••.•.•.•••. 

Progress of the eurvey in Section No. IX, with snhsketch of progress on the Rio Grande River and vicinity, 1853 and 
1800, 18'8 to 1856 .••••••••.. - • . • • • • • • • • • • • • • • • • • • . •• • • • • • • • • • . • • • • • • • • . • . . • • • • • • • • . . . • • . • • . • • • . • • • • • • . • . . . • • • • • . •.•••. 

Pro~s& of the survey in Section No. IX, with 110.hsket.>h of progress on the Ri<> Grande River and vicinity, 1853 and 

1856, 1848 to 1857 ..•..••••..........•..•. ---··· •••.•• ·•••·• ••.. -- ....•..••.••...••• ··-······· ...•••••.•. ··•••••• .•.. ···1 
Pro=.1°!:1;:;;;;~:.i~~~~i~-~-~-~-~~:-~~'.~.~:~.s~~~~~.~~:.r.~~:~-~~-~~-~-~~~-~~~~-~~~~~-~~~~-i~~~~:.1.~~~-~-

I 
1848 I G 
18491 I 
1850 I I 
1851 I I 

1852 I 

1853 I 
1854 

1&5 

1856 

1857 

1851! 

311 

33 

41 

53 

24 
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SECTION IX.-Texas and. Indian Territory, iiteluding Gulf coast, bays, and rivers-Contiuned. 
--------------------------------

Title. I Year of 1

1

-Nnmber 
! re1lort. of sketch. 

~~~~~~~~~~~~~~~~~~~-,! -~~-

Progresaof the survey in Section No. IX, 1848to1859 .•••.••..•••..•...••..••.•••.•.•.••••.•••.•.••.•••.• ·········:······· 
1848 !01860 ..••••.••••••••••••..•••••.•.••••••••••.••••••••.•••.•••.••••••.••••. 

1818 to 1861. ••••• 4 •••••••••••••••••••••••••••••••••••.•••.•••••••••••••••••••••• 

1848 to 1866 ................................................................... .. 

1848 to 1871. ................................................................... . 

1848 to 1871. ................................................................... . 

1848to1871. ................................................................... . 
1848 to 1875 .................................................................... . 

l848to1875 ................................................................... . 
1848to1877 .................................................................... . 
1848 to 1877 .................................................................... . 

~:: ~: ~:~:: ::: ::: ::::::: ::::::::::::::: :::::::: ::::::::: :: :::: :::::::::: ::::j 
ists to 1881. ................................................................... I 

~:: :: ~:~: :::::: :::: :: :::::: ::: ::::::::: :::::: ::::::::::::::: ::::::::::::::::.[ 
Progress sketch, Sections VIlJ and IX, llfiosissippi Rh-er to Galveston, with snbsketch vicinity of the Rio Grande, I 

June 30, l~ ........................................................................................................ i 
Progress ekewh, Sections VIII and TX, Mississippi River to Galveston, with snbsketch vicinity of the Rio Grande, I 

Jime llll, 1885 .............................................................................. ---~---- ............. . 

SECTION X.-California., ·including the coitst, bays, harbors, and rivers. 

1859 28 
1860 32 
1861 19 

1866 10 
1871 9 

18721 ia 
1873 13 
1874 16 
1875 16 

1876 17 
1877 16 
1878 Hl 
1879 20 
1880 21J 
1881 20 

1882 14 
1883 14 

1884 9 

1885 8 

Title. I Year of I Number 
report. I of sl<etcb. 

ProgreM of the sur"l"'ey of the Ilay of San Francisco, California, 1850 ................................................... . 
Reconnai88ance of the western coast. of lhe United States, from Monterey to the Columbia River, 1850 ................. . 
Progress of the survey of the western coast, 1849 to 1851. .............................................................. . 

in the Bay of San Francisco, 1851 ............................................................... . 

in the Ilay of 8an Diego, 1851 ................................................................... . 

of the western coast of the United States, 1849 to 1852 ......................... : ••.•.••••••••••.. 
of San Francisco Bay and vicinity, 1850to1852 •••••••••••••••••••••.•••••••••••••.•••••••••••••• 
of the western coast, 1849 to 1853 ................................................................ . 

of San l<'rancisco Bay and "l"'icinity, 1850 to 1853 .•••••••••••••••••••••••••••••••••••••••••••••.•• 

of the Ilay of San Diego, 1853 ....................................................... , ........... . 
of the western coast of the United States, with snbsketchea of progress in the Bay of San 

Diego, San Pedro and vicinity, Columbia River, and Strait of Rosario and vicinity, 1850to185! 
Pulgaa base, vicinity of San Francisco Bay, c.alifornia, 1854 ..................... ................................................ .. 
Progress of the •urn.y of !he western coaat, 1849 to 1855 ....................................... _ ...................... . 

with snh!!ketches of progrees, Day of San Diego. San Pedro and vicinity, 
and Columbia Rh-er, 1850 to 1855 ...................................... . 

Progrl'8.!I of the survey in Section No. X, from San Diego to Point. Sal, 1850 to 1856 ....•..••••......•.••••..•.•••••••••. 
Point Sal to Tomales Bay, 1850 to 185CI ..••••••••••••.••••••••••••••••••••. 
SML Diego to Point Sal, 1850 to 1857 .•••••••••.•••.•••••••••••••••••••••.. 
Point Sal to Tomales Ilay, 1850to1857 .................................. . 

Sa.n Diego to Point Sal, 1850 to 1858 .•••••••••••.•.••••••••••••••••••.•••. 
Point Sal to Tomales Ilay, 1850 to 1858 •••.•••••••••••••••••••••••••••••••. 

Prowe•• of the our\"ey from San DiBgo to Point Conception, 1850 to 1859 ...•.•.•••••..••••••.•••••.•••••••••••••••••••.. 

Point Sal to Tomales Bay, 1800 to 1859 . .................................................. . 

l:ian Diugo to Point Conception, 1850 to 1860 ..•••••••••••••.•.•.••.•••.•••••.••••••••.•••••• 

Point Sal to Bodega Head,• with subsketches Bodega Head to Haven's .Anchorage and 
Coquille Jtock, Oregon, 1850 to 1860 ..•.••..••..••..••..••.••••••••.•••••••••.•• : •••.•••. 

San Diego to San Luis Obispo Bay, 1850 to 1881 .•••••••••••••••••••••••••••••••••••••••••••. 
Point Sal to Haven'• Anchor ... ge, 1850 to 1881. ...•.•••.••••.•.•••..•••••.•.•.••••••••••••••. 

S&n Di"go to San Luis Obiopo Bay, 1850to1862 ..••••••••••••.••••••••••••.•••••••••••••••. 
Point Sal to Haven's Anchora.ge, 1850to1862 ....•.•.•.•••.•..•...••.•..•.••.•••.•.••••.••. 
San Diego to Point Conception, and "thence to Bodega Head, with •uhsketch :Koos Bay, 

1850 
1850 
1851 
1851 
1861 
1852 I 
1852 
1853 
1853 
1853 

1854 
1854 
1856 

1855 
1856 
1856 
1857 
1857 

1858 

1858 
1859 

1859 
1860 

1860 I 
1861 
1861 

1862 
1862 

I 

-~---

J 
J• 
,T 

J• 
,p• 

J 
J• 

'~ 
(1 

47 

41 
45 

42 

43 
44 

45 
5G 
57 

29 
30 
so 
Bl 

33 

20 
21 
37 
38 

Oregon, 185-0 lo 1863 ................................. _...... . • • . • • • . . • • • • • • • • • . • . . . . . • . . 1863 24 
Point Sm· to Bodega liead, with subakctch Coquille River, Oregon, l8ll0 to 11166... ••• •• • • • J811J l?1 
Point Sur to Bodoga Head, and thence to Ilaven's Anchorage, 1850 to 1866. ................ 1866 21 

*In eome of these progre88 sketchea the actual limits of coast-lille shown do not correspGnd to the titles. in auelt .,_the aetaal: limit. 
are gh·en in tlue hat. ' 
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SECTION X.-Oalifornia, including the coast, bays, harbors, "nd rivers-Continued. 

Title. 

I
i Yeal'.of. Numher 

report. of sketch. 

~~~~~~~~~~~-: 

Progress of the survey in Section No. X, 1868 .• -··--··· --·-·· .••... ····-·-·- ••. ·---·- -----·. ··------ --· •.•••.••.•••••••.. 
from San Diego to San Lui• Obispo Bay, 1850to1869 ..•..••..•.•.•.••.•...•••.. 

San Diego to Point Sal, with eubsketch of station, San Buenaventura, 

1850 to 1870 .....••••.• -··:······ -- ···--· ··-· __ - -····················- -1 
Bodega Head to the Oregon lrne,1870 -··---····-············· ••••••.•••.. 
San Diego to San Luis Obispo Bay, 1850 to 1871 . _ •..•••..•.•••...•..•.... 

Bodega Head to the Oregon line, 1871 ---· -----------·················---­
San Diego to San Luis Obispo llay, 1850 to 1873 .....••••...• _ ••....••••.. 
Point Sal to Bodega Head, 1850 w 1873 . ____ . ___ ..... ----··-- •....•.••.•.. 

Bodega Heall to the Oregon line, 1873 .... ______ .•..•••••••••••••••••••••. 

San Diego to San Lui• Obispo Bay, 1850to1873 .•...••..••.•.•.•••..•.... i 
Point Sal to Bodega. llead, 185~ to 1873. ··-·-·-- .•... ···--················ i 
Bodega Head to the Oregen Iiue, 1873 ..•..••......•••..•.•••...••••...... : 

San Diego to San Luis Obispo Bay, 1850 to 1875 . _ ...•.•..•.•... _ •••..... · 1' 

Point Sal to llodega llead, an<l thence to Haven's Anchorage, 1850to1875 

Bodeg~ Head to the Oregon line, 1875;-·-·- __ -··- ------- __ ...•...•. ··-··­

Sau D1egu to San Lm• Ob1s1>0Bay,18;,0to1875 .•.•.• - ----- - - -- -- -- --- - - -.1 
Point Sal to Bo1lega. Hoat1, and thencfl to Baveu'~ ..Anchorage, 18[..0to1875 

Bodega Ile.ad to the Oregt111 line, 1875 ...........•.. __ ....... _ ·----- ....... ! 
San Diego 1o San Luis Obispo Day, 1850 to 1877 ............................ 

1 

Point Sal lo IloJeg11 Iluatl, au~l theu~e to Haven's An('horage, 1850 to1877 ·I 
Bodega Head tu the Oreg@ llne, !817 --·- -- ...... ---·-·. - ... ----··- -·-·- I 
San Diego to San Luis Obispo llay,1850to1877 ··--··---·--- ... --·· ------1 
Point Sal to Bodega Head, and thence to Haven'• Anchorage, 1850to1877. i 
Bodega Head to the Oregon line, 1877 ------ ·------ __ --····-···· ____ ---·-_I 
San Diego to San Luis Obispo Bay, 1850to1879 ··-------. ---···---- ...• ..1 
Poin~ Sal to Bodega Head, with diagram of primary triangulation to the I 

line Lola-Round Top, 1850 to 1879 ---- .•. ___ ---····· --·-·· ··-··- ··-···' 
Bodega. Head to the Oregon line, 1879 .. ____ ...•.••..••...•.•.•... _ .••••.. 
San Diego to San Luis Obispo Bay, 1850to18i9 -·-··. ________ ------ ____ .. 

Point Sal to Bodega. Head, with dhtgramof primary triangulation to line 

Lola-Round Top, 1850 to 1879 -··- --·· -·-· ... __ ..•.. _ --· _ .•. ···--·. __ . 
Tomales llay to the Oregon line, 1879 •••••• -·--- ....••• --·-. ------- _____ _ 

Progress of the transcontinental triangulation and reconnaissance eastward from the Pacific coast, 1879 __ ..•• ________ . _ 
Prc>gress of the survey in Section No. X, from San Diego to San Luis Obispo Bay, 1850 to 1881 .. ____ • _. ___ . __ .. ___ • __ .... 

Point Sal to Bodega Head, with diagram of p1·imary triangulation to line i 
Lola-Round Top, 1850 to 1881 ---· •• __ ...•... ---- ___ ------ ---- .•.•.••. 

Bodega Head to the Oregon line, J1me 30, 1881 _. __ .. _ ... _ •. _. _______ •. ___ . 

Progress of the tranMontinental triangulation and reconnai•sance eastward from the Pacific coaat, J nne 30, 1881 .. __ . __ 

l'rogress of the &nrvey in Section No. X, from San Diego to San Luis Obispo Bay, 1850to1881 ------··- --· ·-·····--· .•. 
Point Sal to Bodega Head, with diagram of primary triangulation to line I 

Lola-Round Top, 1850 to 1881 __ ...... __ . _. -·-··· ______________ . ------

Bodega. Head to th" Oregon line, June 30, 1881 ..•... ···--·--··-··-· -·----
Progress of the tranacontinental triangulation a.nd reconnaiseance eastward from the Pacific coast, June 30, 1881 ..•..•. 

Jnne 30, 1882 ..•.. __ 

Progreea of the survey In Section No. X, from San Diego to San Luis Obispo Bay, 1850 to 1882 -··-· •. _ ... ___ ---- .••.. -- . 
Point Sal to Bodega Head, with diagram of prilllary triangulation to line 

Lola-Round Top, 1850 to 1882 .... --···· .• -- .•••••.••.•••.••••••••••.. .. 
Tomalea Bay to the Oregon line, June 30, 1882 _ .•••••. -·····--· --···-· __ _ 
San Diego to San Lula Obispo Bay, 1850 to le83 ·--·· ..•••••• ___ . ___ ••.•.. 

Point Sal to Bodega Head, with diagram of primary triangulation to line 
1 

Lola-Round Top, 1850 to 1883. --· - --- -- __ -·-·-···-··- _ .• ·---. _ ...... . 

Tomalea Bay to the Oregon line, June 30, 1883 . -------··--· _ ------- ··-·-­
l'rogreaa of the transcontinental triangulation and reconnaissance eastward from the Pacific coast, Jnne 30, 1883 - _ ••• __ 

Progre113 of the survey in Sootlon No.X, from San Diego to San Luis Obispo Bay, 1850 to 1884 .•••••••••••• ·-·······-·-. 
Point Sal to Bodega. llead, with diagr&m of prima.ry triangulation to line 

Lola.-Roand Top, June 30, 1884. -·-··- ---- --- ••.••••••• -- ..••.•••..•• 
Toma1"8 Bay to the Oregon line, June 30, 1884 ..••••• __ •••.•• __ •..•• __ •• _ 

Progress of the transcontinental triangu1".tio11 and reoonnaissaJlce eastward from the Pacific coast, J nue 30, 1884 .• _ •• _ 

Jnne 30, 1885. -····-
l>roer- of the •urvey in Section No. X, from San Diego to San Luis Obispo Bay, June 30, 1885 .••••..•...••••• _ •• ___ ••. 

Point Sal to Bodega Head, with diagram of primary triangulation to the 

line Lola--Ronnd Top,Jnne 30, 1885 -·······-·-·· ------····--·-······· 
Tuma!.,. :S..y to the Oregon line, June 30, 1885 .. -·-······ ••••••.••••••••. 

1868 23 
1869 13 

1870 10 
1870 11 
1871 10 
1871 11 
1872 14 

1872 15 
1872 16 
1873 14 
1873 15 
1873 16 
1874 17 
1874 18 
1874 19 
1875 17 
1875 18 
1875 19 
1876 18 
1876 19 
1876 20 

1877 17 
1877 18 
1877 19 
1878 17 

1878 18 
1878 l9 

1879 22 

1879 23 

1879 24 

!879 30 
1880 22 

1880 23 

188-0 24 
1880 30 

!881 22 

1881 23 
1881 24 

HIBi 30 
1882 24 

1882 15 

1882 16 
1882 17 
1883 15 

1883 16 
188:! 17 
188:l 23 
1884 10 

1884 11 
1884 12 
1884 18 
~5 16 
1885 9 

1885 i 10 
i 

1885 ·I 11 
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SECTION XL-Oregon and llTashington Territory, including coast, interior bays, ports, and rivers. 

Title. 
Year of \ Number 

_ report. I of sketch. 

Reconnaissance of the western coast of the United States from Monterey to the Columbia Ri>er, 1850 .. __ ... _. _ - .•••... 

Progress of the survey of the western coast, 1849 to 1651 ............................................... --- ............ . 
1850 I J' 
1851 J 

western coast, 1849 to 1852 ... _ .......................................................... . 1852 J 

Columbia. River, 1852 ........... ,_ ...................................................... . 1852 K 

Colnmbia. River, 1652 .................................................................... . 1853 49 

western coast, 1849 to 1853 ....................... -..................... _ ................ . 1853 42 

on the western coast of the Unit<d States, with subsketches of progress on the ColumbiaRi·rnr, 
and on the Strait of Rosario and vicinity, 1850to1854:.- ................•..•.......•... -- . - .. 1854 41 

ontbcwcstern coast, with subsketch of progress on the Columbia River, 1850to1855 ........... . 1855 43 

of Washington Sound and Yicinity, 1855 ................................................ _ ........ · 1855 44 

in Section No. XI, from Tillamook Bay to the Boundary, with subsketches, entrance to Ump· 
quah River, and Port Orford, Oregon, 185-0 to 1856 ...... -- ---- ....... -- -- . ------. - -- . - - -. ----· JR56 51 

of the western coast, 1849 to 1856 ........................ - ....................................... . 1856 60 

in Section No. XI, from Tillamook Bay to theBoundary, 1850to1857 ............................ . 1837 63 
1851 tol858 ... _ ......... _ .. _ ........... . 1~58 33 

1851to1859 ............ _ .............. .. 1659 34 

1851 to 1860 ........................... .. 1860 36 

1851 to 186L _ .... 1861 24 

in Section No. XI, from Tillamook Bay to the Boundary, with aubaketch Koos llay, Oregon, 
1851to1882 ................... , __ ....................................................... - ... .. 1862 4.2 

In Section No. XI, from Tillamook Bay to the Boundary, with subsketch Koos B"y, Oregon, 
1863, 1851 to lireB ........................................................................ - .... . 1868 24 

iu Section No. XI, from the California line to Tillamook Ba.y, 1870 ......... ·-· __ ................... . 1870 11 

from Tillamook Bay to the Boundary, with •nbsketch Koos Bay, 1851to1870 .... _ .............. . 1870 12 
1851 to 1871. .................. . 1871 12 

from the Califo1·nia. liue to Tillamook Bay, 1871 .................................................... . 1871 11 
1873 ................................................. . 1872 16 

from Tillamook Bay to the Boundary, with subsketch Koos Bay, 1851 to 1873 .................. . 1872 J6bi• 

in Section No. XI, from the California line to Tillamook Ba.y, 1873 .................................... . 1873 16 
from Tillamook Bay to the Boundary, with subsketch Koos llay, 1851to1873 ................... . 1873 16bi• 

1851 to 1875 ................... . 1874 20 
from the California line to Tillamook Bay, 1875 ................................................ . 1874 19 

1875 ................................................ .. 1875 19 

from Tillamook Bay to the Boundary, with subsketch~oos llay, 1851to1875 ................... . 1875 20 
1851to1877 .. -........... - ... .. 1878 21 

from the California line to TillaIWOk Bay, 1877 .......................... - ...................... . 1876 20 
1877 ................................................ .. 1877 19 

from Tillamook Bay to the Boundary, with subsketch Koos Bay, 1851to1877 ................... . 1877 20 
from the California line t<> Tillamook Bay, 1879 ................................................. . 1878 19 
from Tillamook Bay to the 11-0undary, 1851 w 1879 ............................................... . 1878 20 

1851to187Q ............................................... . 1879 25 

from the California line w Tillamook Bay, 1879 ................................................ .. 1879 24 
June 30, 1881. ....................................... . 1880 2~ 

from Tillamook Bay to the Boundary, 1851to1881. .............................................. . 1880 25 

1851 to 1881. .............................................. . 1881 25 
from the California line w Tillamook Bay, June SO, 1881 ........................................ . 1881 24 

June 30, 1882 ........................................ . 
from Tillamook Bay to the llonndary, 1851 to J nne 30, 1882 ................................ : ..... . 

1882 17 

1882 18 
1851 to 1883 ............................................... . 1883 18 

from the Califol'llia line w Tillamook B"Y• Jnne 30, 1883 ........................................ . 1883 17 
June 30, 1884 ................. - ...................... . 1884 12 

from Tillamook Bay to the Boundary, June SO, 1884 ............................................. . 1884 13 

from the California line to Cape Falcon or Fa.lse Till=ook, Jnne 30, 1885 ....................... . 1885 1l 

from Tillamook Bay to the Boundary, Jnue 30, 1885 ............................................. . 1885 12 
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SECTION XII.-Alaska, including the coast and the Aleutian Islands. 

Title. Year of! Number 
i report. I of sketch. 

--------1 ·-- ·-
Explorations in .AlB8ko., 1874 ............................................................................................. I 1874 

1875 ............................................................................................. I 1875 

Sketch of the southesst coast of .A.l&ska, 1882 • • • . • . • . . • . • . • . • • • .•..••.••••.•.•••••.••.••.•••••••...••.•••••••••••••••••• 
1 

1882 

~E :::: :: :: :: : :: :::::: :: : :: :::: :: : :: : : : ::: :: :: : :: :: :: ::: : :: : :::: :: ::: : : : : :::::: l ~E I 

SECTION XIII.-Kentucky and Tennessee. 

21 

21 

19 

19 

14 

13 

Title. Yca1· of: Number 
report. ! of sketch. 

Triangulation in Tennessee, part of progress sketch, entitled "Primary Triangulation between the Maryland and 
Georgia base-lines " (son them part), 1877 ........................................................................... . 

Reconna.issanoe for triangulation in Kentucky and Indiana, 1877 ..••••.•••••.•.•.•......•...•.••••.•.•••••.••.•..•....•. 
1879 ••••••••••••••••••••••••.••.•••••..••.•••••••••.•.•••••. 

Triangulation and reconnaissance in Tennessee, 1879 ••...•.•••.•••••••••.•.•.•.•.•••.••••...••••.....••.••••••.....••••. 

shown on progress sketch of primary triangulation between the Mary­
land and Georgia base-lines (sonthern part), 1879 ...•....•.•.•.•.. 

1879 •••••...•..•••.••. 

Reconnaissance for triangulation in Kentucky and Ind!ana., 1879 ······-·-··· •••••••••••• ---···················-·-. ---·· _. 
Trian~ation and reconnaissance in Tennessee, 1879 .•.••..•••••.•••••••••••...••••••.•••..•.•••.•.•.•.•.•••••••••..•••. 

shown un progress skeLcl.tofpriwa.ry triangulation between the Mary· 
land and Georitia. base-lines (southern part) .•. - - . -•.• - - ... - . - ...•.. 

Reconnaissance for triangulation in Kentucky and Indiana, June 30, 1881. •••••.••••••••••••.••••.••..••••••••••.. _ •.•• - . 
Triangulation and reconnaissance in Tennes&ee, Juno 30, 1881. ............. _ ............................................... . 

DO----····-----·-·······-·-----·····--··-------····---···----------·---------······----······--·········-···---·-· 
Reconnaissance for triangulation in Kentucky BJJd Indiana, June 30, 1881 ••••• _ .••••••••••••••••••..••. -··· ••••••••..••. 
Tri!t.ngulation and reconnaissance in Tennessee, shown on progress sketch ofprim&ry triangulation between the Mary· 

land and Georgia base lines (southern part) ... -- _ -·--·- •..•.• ---------- -· --···· ·-·- .. ··-- -- ·- ···-- .. - -· ··-··- -----· 

Do----·····---······-··-····-··-···-····-·········-··-····-···················--·-································· 
Reconna.issance for triangulation iu Kentucky and Indiana, tfnne SO, 1882 ................................................... . 
Triangulation and recoona.issance in Tennessee.June 30, 1882 . .................. __ ....... __ ------. _ .. ·----- . -·- -- . ----. 
Triangulation between the Maryland and Georgia base-lines (southern pa.rt), with extension westward and triangula-

tion in Tennessee ..................................... __ ........................... ·-···- ··-·· ............ -- .. ---- ............ . 
Reconnalsance end triangulation in Kentucky and Indiana, June 30, 1883 . - •••.•.•••..•..••....... - • - - .••••... - ••• - - - ••. 

™7:!:1;:~:D=~ -~~-~~~~~:~~~~ ~-~~~~ -~~~:1~~~~- <~~u~-~':1'. . ~~~:: ~'.~~ _ ~~t-·~~~~~ -~~-~t-~~~~- -~~~- ~':i.°:':~~. f 
R.eoonnaiBBanoo and triangulation in Kentucky and Indiana, J nne 3C, 1884 .. - - · · · · · - - · · - · - · · - -- · - · · · · · · - - · · · · - · · • • · ·• · · · · 1 

Trn::l~tl;:.~:::.nJ:e ~:.r:s~~:~ -~~~~~ ~~~:~~~- '.~~-t~~~. ~-~rt!: .~'.t~. ~~~~~i~~. ~~~t-~a~'.l -~~~. ~~~~~~:. 

I 
1877 i 9 

1877 24 

1878 23 
1878 24 

1878 9 

1879 11 

1879 26 

1879 27 

lSSO 11 

mw 26 

1880 27 

1881 27 

1P81 26 

18l!l 11 

1882 6 

1882 20 
1882 21 

1R83 6 

188~ 20 

1884 6 

1884 15 

1885 5 

1885 16 Pro=::i..~:::::e~::=:.";:n::.tl:.~~~--~ -~~~~~-~~~~-.t~:.~.~~~-~~~-~~ ~-~~~~~:-~':]~~~-~~.~~-~~~·I 
-~~~~~~~~~~~~ 



 

232 UNITED STATES COAST AND GEODETIC SURVEY. 

SECTION XIV.-Ohio, Indiana, Rlirwis, Michigan, and Wisconsin. 

Title. Year of Number 
report. of sketch. 

Geodetic connection of the .Atlantic aud Pacific coast triangulations, lliinois and Missouri, 1875 ..................... .. 1874 15 

Missouri and IRinois, 1877 ..................... .. 1877 22 
Reconnaissance :Cor triangulation in Kentucky and Indiana, 1877 ..................................................................................... . 1877 24 

Triangulation and reoonnaissance in Wisconsin, 1877 ................................................................... . 1877 23 

1878 ................................................................... . 1878 2'.i 

Reconna.isaance for triangulation in Kentucky and Indiana, 1870 ................................ , ................................... , .. . 1878 23 

Geodetic connection of the Atlantic and Pacific coaat triangulations, Missouri and Illinois, 1879 ...................... .. 1878 21 

Do ............................................................................................................... .. 181G 29 

Reconi.aissance for triangulation in Kentucky and Indiana, 1879 .................................................................................... ' J8i9 26 

Triangulation and reconnaissance ill Wisconsin, 1879 -··· ........................ ·····--·--·-·-- -·-·-- ------·-···· ··-------- 1879 28 

lteC'-0unail'3~ancc for triaugulation in Kentucky and Indiana, June 30, 1881 ...................................................... . 1880 26 

Pro;ress of the triangulation and reconnaissance in Ohio, June 30, 1881 ....................................................... . 1880 27" 

Triangulation and reconnaissance in 'Visconsin, JUIJe 30, 1881 ................................................................ . 1880 28 

Geodetic conuection of the Atla.ntic and Paci.fie ooasts1 Illinois and Mis~ourl, June 30, 188L ........................................... . 1880 2S 

Do ................................................................................................................ . 1881 29 

Proi:ress of the triangulation and reconnaissance in Ohio, June 30, 1881. ............................................... .. 1881 2'1" 
Reconnaissance for triangulation iu Kentucky and Indiana, June 301 188L .................................................................. . 1881 26 

Triangulation and reconnaissance in WisconsiD 1 .June 301 1881 ........................................................................ . 1881 28 

Geodetic connection of the Atlantic and Pacific coasts, Illinois and Missouri, Ju11e 30, 188L ....... -- --- --------· ---·-· .. 1881 211 

Triangulation between the lludson River and Cape Henry and the Ohio River, June 301 1882 ....... ·······--·-······· .... . 1882 4 

Reconnaissance for tr1an~ulation in Kentucky a.nd Indiana, June 30, 1882 ... - ................... - ..•. - ........ - ............ - - 1882 20 

Triangulation and reconnaissance in 'Visconsin, June 30, 1882 .................................... -· .......................... . 1882 22 
Geocfotic connection of the Atla.ntic and Pacific coa.~ts. llliuois anU Missouri, with suln'!lketclies, cuntinuation €a.Ht· 

ward into Indiana and westward into Kansas, .June 301 1882 ...... - ....................... --· .............................. . 1882 23 

Triangulation between the Rudoon River and Cape Remy and the Ohio River, June 30, 1883 ......................... .. 1883 4 
Reconnaissance and triangulation in Kentucky and Imliana, June 30, 1883 ...................................................... . 1883 20 

Wisconsin, June !!O, 1883 .................................................................. . 1883 21 

Geodetic connection of the Atlantic and Pacific coasts, June .30, 1883 ................................................................ . 1883 22 

'l'ria.ngulation Letween the Iludson River and Cape Henry and the Ohio River, June 30, 1884 .............................. . 1884 4 

H.econna.issance a1111 trhrngula.t.ion iu Kentucky and Indiana., -Tune 30, 1884 ................................................... . 1884 15 

Wisconsin, June 30, 1884 ......................................................... .. 1884 16 

G-eo<letic connection of the Atlantic and Pacific coasts, June 30, 1884 . -·· ........................................................... . 1884 17 

1'1·iangulation between the Hndson River and Cape Henry and the Ohio River, June 30, 1885 ................................ . 1885 4 
Reoonna.idda.nee and triangulation jn Wh;consin, June 30, 1885 ...................................................... " ..... . 1885 14 

Progress of tho triangnlation iu parte of Sections III, XIII, XIV, XV, and XVI, frow West Vil'giuia. tu Colorado, 
along the 39th degree of latitude, June B0, 1885 ..................................................................... . 18135 15 

SECTION XV.-Missouri, Kansas, Iowa, .Nebraska, Minnesota, and Dalrota. 

Titlo. '1 Year of Number 
report. of sketch. 

--------------------- -----~--·-·-~-~----------------------1----~--~ ----

Geodetic connection of the .Atlantic and Paci1lo coast triangulations: 
Section from Saint I...oui.a we.st ward, 1876 ........................................................................................................... . 1874. 15 

Do ............................................................................................................ . 1875 15 

Missouri and Illinois, !877 .......................................................................................... .. 1877 22 
Missouri ll.Dd Illinois, 1879 ............................................................................................................................. . 1878 21 

00 ........................................................... , ................................................ . 1879 29 

Ge~e~c ~ounecti~n of the Atla~tic and Paci1lc coa.eU!: I 

lhno~:n~-~~~~~~'.'. J-~~~-~'_ ~~l: :~::::::::::: :: :: : : :: : : : :: : : : :::: :: : : : :: : : :::: :: : : : : : : : ::: : : : : : : ::::::: :: : : : : :: : : .1 
1880 29 

188l 29 

lllinois and Missouri, with subsketches, continuation eastward into Indiana and westward in Kansas, June 30, 1882 I 188'2 23 

~~ ::::::::::::::::::::::::::: :::::: :::::::::::::·::: ::::::· :::::::::::: :::::: :::::::::::::::::: ::~:: :: ~::: 
I'rogress of the triaugulation in parts of Sections III, XIII, XIV, XV, and XVI, from Weat Virginia to Colorado, l 

along tbe 311th degree of latitude, June 30, 1885 ...................................................................... . 

1883 22 

lSIU 17 

llll5 15 
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SECTION XVI.-Nevada, Utah, Colorado, Arizona, and New Mexico. 

I I 
, Year of: Number Tit!€. I report. , of sketch. 

P_r_o_g-re_s_s_of_t_h_e_t-ra_n_s_cq_n_t_in_e_n_ta-l-tr_i_an_gula __ t_io_n_a_n_d_roo_o_n_ruu_·s-sa_n_c_o_e_a_st_w_a-rd_fr_o_m_t_h_e_P_a_c_ifi-c-c-o-as-t-:-------1---,,----

1879 ··•··· .................................................................................. ---·--·-----·- -----·-·----! 1879 30 
JuneS0, 1881 ................... ." ..................................................................................... [ 1880 30 

~:: :~: ~:!~:: ::::::::::: ::::::::::: ::::::::: :::::::::::: :: ::::::::: ::::::: :::::::::::::::::::::::::::::: ::::::::::::! ~:~ I ~~ 
June:f0, 1883 ........................................................................................................ 

1

1 1883. 23 
Geodetic connection of the Atlantic and Pacillc coa,sts, June 30, 1883.. ..... ...... ..... . . .. .. ... . . •. .... ....... ... . ... .... 1883 ', !?2 

Progress of the transcontinental triangulation and rec:.::~.!~~:~:a~~~~;~ ~;~!~~~~ ~~;,;~~- ~~;.;,; ~ ;~~~ ~~' ~~~·:::::::I ~::: ~: 
Progress of the triangulation froru ·west Virginia to Colorado along the 39tb dei:ree of latitude, June 30, 1885 ......••.• • J 1885 15 

Progress of thllJ transcontinental triangulation and reconnaissance eastward from the Pacific coast, Jui1e 30, 1835 ........ 
1 

188.5 16 

lil.-1\IA.PS A.ND CHARTS PUBLISHED IN_ THE ANNUAL REPORTS FROM 184! TO 1885, INCLUSIVE. 

Under this heading, a geographical order will be observed, beginning at Passamaquoddy Bay 
and ending at the H,io Grande for the .Atlantic aud Gulf coast, and beginning at San Dif'bo and 
ending at the Aleutian Islands for the Pacific co:ist. 

Under the sub-beadings, which will include successive portions of the coast, the maps and 
charts rela,ting thereto will be arranged alphabetically for greater couvenieuce of reference. 

IIP.-Maine, New Hampshire, Vermont, jfassachusetts, aiid Rhode Island, i1wluding coast and sea­
ports, bays, anil rivers. 

'l'iUe. I
. y , r of i Nt~lllber 

ta. 1 of ma.p 
report. i or chart. 

------------------'----L---
.Alden's:Ro<:k, Portland, Me., 1853 ..................................................................................... . 1853 
Atlantic coast of the United State•, sheet No. I, Cape Sable to Sandy Hook, 1864 ....................................... . 186.1 18 

If, Nantucket to Cape Hatteras, 1863 ................................... . 1862 24 

H63 .................................. . !863 19 
Barnetal>le Harbor, Massachusetts, 1661. ................................................................................ . 1861 

1861. ................................................................................. . 1862 6 

Bass River HMbor, MassachMetts, preliminary chart, 185' ............. , • . . . . . . . • . .. • . ................................ . 1854 11 
Booth Bay Harbor, Maine, lf64 ......................................................................................... . 1864 
Boston Bay and approa.ches, Ma.saachusetts, coast chart No.10 ......................................................... . 18(;4 9 

Bost.on Harbor, Massa.chusetts, 1857 ..................................................................................... . 1857 

edition of 186:1 .......................................................................... . 1863 
1867 ......................................................................... . 1807 

1872 ....................................................... ······-- ---·----· -··1 
Bristol Harbor, Rhode Island, 1862. . .. . .. • • • . • ......................................................................... . 

1864 ........................................................................... ·······-···-

~~:~i:~ ~~!:;t· ii~~;,;,~~~-~~i~~~ ~~-:::: :: : :::: :: :: :: : :::: :: :: .·: :: : :: : : :: :: :: : : : :::::: :: :: : :: :: :::::: ::: : : :: : : :: :1 

1869 17 
1862 

18114 11 

1871 20 
1864 4 

Cape Ann and Jeft'rlea lla.nk to Gay Head and Davis's Bank, General chart of the coa•t No. 2. preliminary edition, 
1858 .............................................................................. -- ····---------· .................. .. 1858 

C&pil Ann to Gay Head, General chart of the coast No.II, 1873 .......................................................... . 1870 13 

Cape Cod Bay, Coast chart No.IO, 1872 ..................................... ; ........... ---··· · ....................... ·•·· 1870 16 

Cape Cod Harbor, comparative map of, ahowlug physical changes between 1835 and 1867 ... - -.. - - . - -... -..... - .. · - - -.. · - 1867 5 
C•))e Small Point, Maine, to Cape Cod, Maesacbusetta, Prelimlu.axy chart, sea-ooa.ot of the United States, 1858 •........•. 1858 

No.3,1865 .................................. .. 1865 6 

Caaco Bay, Maine, P1·eliminary coast chart No. 8, 186:1 ........................................ - - . -........ - - . -.. · -- -.... .. 1863 : 4 
' 18711 ................................................................................................. . 1868 4 

Coaster' a Harbor and approaches, Rhode IslAnd, 1862 ................................................................. • • • 1862 

Damariscott. River, Mains, preliminary chart, 1866 ..................... -...... -........ - -- · · · . - · .. · · - - • ... -- .. · • · · · -- · 1865 

Dam..,.iscotta and Medomak Rivers, Maine, 1872 ........................ - ..................... · • · .. -... -.... · • .. -• • .... • - · 1870 19 

Davie's New South and Old Sonth Shoals, Nantucket, preliminary sketch, 1846 ......................................... . 1846 8 

18'8and1847 .............................. .. 1847 .A.triti 

Davil'a New South Slleal ud other dangers of recent diaoovery, 18'8 to 1848 .......................................... .. 18'8 A"" 
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Ill 1.-Maine, New Hampshire, rennont, .Massachusetts, and H,hoile Islanil, etc.-Continued. 

Title. 

·~-------·-----· ----- -----
1 

Davis's South Shoal and othAr dangers recently discovered 1846 to 1819 ..•• ·----·--·------- .•. ·--- -- .•... --- ·----- ..•..•. ·I 
1816 to 1851. ..••••••.•••••••..•....•••••••. - • -· •.... -•....... 
1846to 1852 ..•••.•••.•.•••.•...••..••..•...•.....••...•.•..... 

1816 to 1853 .....•...•.•...•... 

llntch lsland Harbor, Narragansett Bay, Rhode Island, 1B62 ..•.. ___ ...•. -----·- ..•..••• __ .•. _ .•. __ ..•..••••••••••••.•. 

.East.port Harbor, Maine, preJiruinary chart, 186! ........................................................................................... . 
Edgartown Harbor and Cotamy Bay, Ma.sachuset.ts, 1871 ..•.•....•••.•..•......••..•••••.•••.•..••..•..••.•....•....••• 

1872 --· ···--- ---·-·------ ... ··-·-·· -··--· .. -· ·····--·--·-·- ..•..... 
Eggemoggin Reach, Maine, reconnaissaJJce hf eastern part of, with subsketch showing position of the reach, 1854: ...... . 
Fox Islands Thoroughfare-, Maine, 1868 ..•. _ ............••.....•.. -----· ................................................... . 

J<'rorn Monomoy aud 1\-antucket Shoal• to Muskeget Channel, Preliminary coast chart No.12, 1860 .........•..•.•.•..••. 

From Muskcget Channel to Buzzard's Bay and entrance to Vino;yard Sound, Massachusetts, Preliminary con.st chart 

No.13, 186U .......................•......•...•.•......•••.•.•••.•....•.......••..•.••.• ,. •.••••...............•..••. 

Yrom entrance to Buzzard's B1y, Mas•achusetts, to Block Island Sound, Rhode Island, Preliminary coast chart No. 14, 

1860 ••. •··•·· ..... -- . ··---- .....• ·····---····-·-····-·· ·•····•· ... ·•·••····· ........•.... ··-····· .••...•. ··- .. ····-· 
From Monomoy and N nntncket Shoal• to Mmkeget Channel, Massachusetts, Coast chart :No. 11, edition of 1874 ....... . 

From Mnskeget Channel to Buzzard'H Bay and entrance to Vineyard Sound, Coast chart No.12, edition of 1874 ......... . 

I1~rom entrance to Buzzard's Bay, Ma~sachusetta, to Block I.sland Sound, Rhode Island, 1860 ....•......... - .. ---- ...•.... 
Gloaceshff Rarhor, :Ma.ssachuset.ts, preliminary chart, 1854 .•...•.••.....••.••....•.....••...•..•.•.......••.... , ....... . 
Greenwich Bay, Rhode Island, 1867 ..•...•.•.•....•••..••..•......••....••••.•.....•.•.•..•.•...•.•..•.•.••..••••.•.•..... 
Holmes HoltJ Harbur, 1847 ............ _ ...••.... ·-· ......................................... -------- __ .•• ··------· .•. --- __ _ 

Inside passal!'e between Bath and Booth Bay, Maine, 1867 .••.......•..•.••••••.••••••••••..•••.••..•••.••••••••••••••... 

Ipswich and Annisquam Harbors, Massachnsetts, preliminary chart, 1855 ............ ••••••· ··-· •• -- ·· · ·· · · ... · · •· · ..... ··-· ·· 1 

Isles of Shoals, New Hampshire, 186L .•.•...••.•. -~~~~: ::::: :: ::::: :: :::::::: ::::. ::::::::::::::: :: ::::::::::: :: : :: :::: :: 
Kennebec River1 Ms.ine, mouth of~ pr~liwinary chart, 1857 .. .................................................................. . 

from entrance to Ea.th, preliminary cha.rt, 1858_. _. ----··. --·- __ . __ .............•.. --- .. 

1861.. •••.••. ·-·--··-··-···-··--···-····-·· ·--
Kennebec and Sheepscot Rivers, Maine, 1862 ..•.••••••...•.•.••••.•••••.•••..•••.••••••••..••••••..••.•••••••.•. 

edition of 1866 .•.....•...............••..••...•.. -- ..•••....••......•... - .•..•.. 

Lynn Harbor, Massachusetts, 1859 ......................................... ., ...•••••••••••••••••••.••••••••••••.••••.••. 

edition of 1864 ..•...•..•••••.••..•.•..••..••••.•.•.•.••••.•••••••.•••.••.••.•••• __ •.•..••. 

Minot's Ledge o:ff Boston IIarbor, with profile views of Outer and Inner Minots, 1853 .. __ ......... --------- ___ .••. ···--· 
Monomoy Harbor. Massachusetts, preliminary chart, 18'>4 ••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••. 

Shoals, Massachusetts.. preliminary chart, 1850 ...................................................................... . 

and Nantucket Shoals to Muskeget Channel, Preliminary coast chart No.12, 1860 ..•......••.......•......••. 

CoastchartNo.11, 1874 -·-····--···---·-·--········-···---··--· 
Mon~woy. Comparative map from the Coast Snr>ey of 1853 and 1868, with au ho ketches showing Champlain's map of 

Chathalll, 1606, and Coast Sui-vey map of Chatham, 1872 ··--·········--·-············-·--·-····--··················-­
Mount Hope Bay, Rhode Island, preliminary chart, 1861. .••...••.••..•••••••••••.••••••••..••••••.••.•.••••••••••••••••• 
Muskeget Channel, preliminary chart, 1854 .••••••.•.•.•••••••••.••••••••••••••••.••••••••.•.•••••.••••••.••••.•..••••••. 

1855 •••... - . -··· •• - - - .. --· - ••...•. ·- ----·-· ••.. ·-. - .• ·-- .. ·-· •••. -- . ··-··· ..•..•.. 
Massachusetts, 185D ..••••••.••••••••••••...••.•••.•••••••••••••.••••••••••••••••.••••..••••••.•••••. 

to Buzzard's Bay and entranoe to Vineyard Sound, Preliminary coast chart No. 18, 1860 .••••.•••••. 

Coast chart No. 12, edition of 1874 ••••••.•••••• 

Nantucket H4rbor, Massa.cbnsett.s, edition of 1866 •••••••••••••.•••.•••••••••••.••••••.•••.•.•••••.••••.• ,. ••••••.••.•••. 

Shoals, Masoachusetts, preliminarychart, 1854 ·-·-····-····--··-·······-············-····-··············--·· 

~ 1864. ..• - .. ·- ...•.. - -- --·-·· •. ··- -- . - ••. -· -·. - •. ··--·- -·-·-· - • ··-· .. 
Narragansett Bay (in two sheets). npper part, 1873 ••••••••••.••.•••.••••••••••.••••••••••••••••••..•... -- ..••..••.•••••• 

lower part, 1873 ..................................... -~ ................................................. . 

Newport Harbor and approaches, Rhode Island, IR64 _ ••. ----·- ....•••••.•.••••..••...•....•..•••.••••...•••••••.....•••. 

Penobor.ot Bay to Kennebec Entrance, Maine, Coast chart No. 5, 1873 ··················--·······---···-·······-······-·· 
Physical map of Mitchell'a l!'alls, Merrimack River, :Mas....,hoaetts, 1867 .••..•.•.••••••••.•...•..•...•...•...••...•.••.. 

Plymouth Harbor, Massachusetts, preliminary chart, 1854 ..•.••••••.. ·----···-··· •..•.•...•••..•.•..... ········--· ••.••• 
Plymoutli, Kingston, an<! Duxbury Harbore, 1875, with oopies of Champlain's sketch, 1605, and plan by Blaskowitz 

about 1774 .....•• ·················-··-···-······-·· 
Portlan<l Harbor, Maine, preliminary chart, with sal>sk~~~-~~·t;;; -~;~~.;;,:~~;:·;,:·t;;~-~~~;,:,;:~~~:::::~::::::~::::::::: 

cha.rt i;howing the Commissioner's wharf-line, 1855 . -··· .................................................... . 
preliininary chart, with subsketch showing approaches to the harbor, 1&.9 ................... . 

1862 .....••••••.•.•••••. , 

1866 ••••• - • ·- •••••••••••••••••••••••••• -··- ••••••• ••••••••••••••• ·- ·---· --···· ••• ·--·· --·- -- ··-. 
l'ortof Providenoo, R. I., 1865 ..•••••.••••••.••••••••••••.•••••••••••••••••••• - ••••••••••••••••••••••••••••••••••••••••• 

Year of Number 

report. , of map or 
chart. 

----!------

18a0 I .A• 

1851 .A• 

1852 .A' 

1853 4 

186~ 9 

1864 3 

1871 36 

1872 23 

1854 3 

11!ts 3 
1860 3 

1860 4 

1860 5 

1871 15 
1871 16 

1871 17 

1854 7 

1867 G 

1s;;1 4 

1866 4 
185~ 4 

1857 5 

lbGt 7 
19;,7 4 
1858 3 

le GI 4 

1863 4 
1865 5 

1~59 Ii 
186! s 
1853 3 

1854 10 

1856 4 

1860 3 
1871 15 

1871 33 

1861 6 

ISM 14. 

1855 6 

1859 6 

1860 4 

lll71 16 

1865 7 

1854 12 

1863 6 
1870 20 

1870 21 

1864 12 

1870 18 

1867 2 

1854 9 

1876 22 

1854 ' 1855 3 

1859 ' 1862 Ii 

18116 Ii 

1885 8 
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III1.-Maine, New Hampshire, Vertnont, Massachusetts, and Rhode Island, etc.-Uontinued. 

Title. 

Portsmouth Harbor, New Hampshire, preliminary cha.rt, 1854 ....................... .......................................... ······i 
1866 ............................................................................. i 

Provin"etown Harbor, Ma.ssachusetts 1 1857 ............................................................................................................. . 
Rockland Harbor and vicinit)', M.aine, 1863 .................................................................................................................. . 
Rockport Harbor, Massachusetts, 1858 .................................................................................. . 
Sea-coast of :Massachusetts, from Sanghkonnet River to Plymouth, preliminary chart, 1856 ..................... ................. - . 
Sea.coast of the United States, from Cape Small Point, Maine, to Cape Cod, Massachusetts, Preliminary chart No. 3, 

1858._ .. - . ···--- ···-·· ···-·· .... ··-· ·--· .... ·•···· ....... ·-· ·••··• .. ··--- ........ ·- ....... --· ...... -· ......... - ..... . 
Bea-coast of the United States, from Cape Small Point, Maine, to Cape Cod, Massachusetts, Preliminary 2hart Nu. 3, 

18C5 ..•.. ·-··-· ··-· .. ···- ·- ·--· ·---- _ -··· .. __ ... -· -·-··· .•.... ·- .............................. ····--· ·--- ........... . 

Sea-coaat of the United States, from Portland, Me., to Race Point, Massa<lhusetts, l'reliminary chart No. 3, 1857 ..••••. 

Sea-coast of the United StatOl!, from Plymouth, Mass., to Saughkonnet River, Rhode Ioland, Preliminary chart No. 4, 

18.57. ·-· .. ·----- .•.••. -----. ··-· ...• ···--· - --·. -- .. ·-· -· ·- ............ ··--· ··-··--· ·-·-- ....... -·-·· ••••..•.•....••. · 1 

Seguin Island to Kennebunkport, Me., Preliminary coast chart No. 8, 1859 .............................................. 

1 
Sippican Harbor, Massachusetts, ~= : ::::::: :::::: :: : :::::: :::::: ::: ::: : : : : :::::: ::::::: :: ::::::::::::: :: ::: : :: : : ::: :: . 

I Southwest Harbor and SomeaSound, Maine, 1872 ....................................................................... ! 

Sow07'!::.~~~~~'_ ~~ ~-~~t~~~~~-~~~~: -~~~~~~~~~~~~: -~~~~~h- ~~~-~'.~~-:~~~~~-~~t~- ~~~ _1'.~~~~-0-~~~~~~~ .~~~~~~~~~·I 
Stellwagen'• Bank, Massachusetts Bay, preliminary chart, 1854 ........................................................ . 

second edition, 18.55 ......................................... i 
St. George's River and Muscle Ridge Channel, Maine, 1864 .............................................................. ! 

~§~E1~~~~:-~ -- -~:.:_]}';:::::- ·::::_:--::::.:: ___ :-:-:.-:+.-_::··::--:+ I 

Winter Harbor, Maine, 1867 ............................................................................................. . 
Wood's Hole Harbor, Massachusetts, 1857 .............................................................................. . 
York River and Cape Neddick Harbors, Maine, 1854 ................................................................... . 

I 
Year of I 0-r::ii:::::-r 
report. ' chart. 

1854 

1866 
1857 

1863 

1858 

1856 

1858 

186.5 

1857 

1857 

1859 

1864 
1866 
1870 

1853 

1854 

1855 

1865 

1871 

1866 

186G I 
1867 I 

~:;II 
1854 

6 

a 

10 

18 

18 

10 
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IIP.-Oonnecticut, New York, New Jersey, Pennsylvania, and Delaware, including coast, bays, and 
.rivers. 

Title. 

Absecon1 (now A bseco11) Inlet, New Jersey~ 1864 _____ ·--- ________ ...... --·- __ .... _ .. ·--·-· ................................ . 

Atllllltic coast of the United States, Sheet No. I, Cape Sable to Sandy Hook, 186-L ·-··-· : ••.•••••••• ·-···-····-········· 
11, Nantucket to Cape Hatteras, 1863 ............................................ --

1863 .... ··-·-···-······- ·--------·-····· 
Barnegat Inlet, New Jersey ................... ········-··· ...................................... ··-···················-
Buttermilk Chanuel, Ne:v.· Yol'k Harbor, sketch of, 1849 . .......................................................................... . 

Cape May to Capo Henry, General chart of the coast No. IV, 18C2 ··-·-· .•.... --·-· ................. ·--- .•. --··--··· .•• 

Cape May to Isle of "Wight, with subsketch of the Delaware Breakwate1-, Voast chart No. 27 .......................... . 
Delaware Rfrer 1 frolll the Navy-yard to Fort Mifflin Light-house, 1871 ····-- ..................................................... . 

chhnges iu. bet.ween Bridesl.mrgh and Kemington, from 1843 to 1878 ..• --- ............. _ .......•.. ··---· 

b-et.weeu Kensington and KaJghn's Point, fron1 1843 to 1878 ..... .................... _ .....•........ 
Kaighn's Point and IlorseEJhoe1 from 1843 to 1878 . .................................. . 

Horseshoe aIHl Fort Mifflin, from 1843 to 1878. ·-·-·. ---· .. ---· .........••••....... 
Delaware aud Chesapeake Ba~·s, and th1J sea-coast from Ca11e May to Cape Henry, gexwral chart of, edition of 1866 ...•. 
Delaware, Maryland, and pa.rt of Virginia, sea-0oastof, 1852 ...................................... ..................................... . 

Hempstead Harbor, Long Isla11d, JR;;9 •••.••••••••••••••• ···-·- ............ ·····--··· •••••••••.•••••••••••.••• ··--···· ••• 

1 

Hudson River~ New York, Crum Tel1e1·'s Point to the mouth, preliminary chart, 1855 ....... ....................................... . 

Alba.ny to New Baltimore., ma.p of compa.rison 1 showing ohanges in the rh·er eiuce 1852r 

Sheet No. 2, from lla~~~~~~~:;-;;;~~-~~~~;~~i-~,- ~l~~~~;~~~~I~; -~~~~~~ ·;8~-; ~~ ~::: :~ ~:: ~~~: :: ~~~~~~ :~~~::~::~I 
3, Po11ghkeepi;ie t. Glasco, preliminary cLart1 1862 ............................................................ . 

I, fromNewYorktoHaverstraw, 1863 ........................................................ 1 
Long- Island1 ea~tcrn part of the southern coast of, 1857 . ........... _ ........................................................................ _ · 1 

n11d,He part of the soutl1e1:·n coast of, 1857 .......................................................................................... . 

Lon)l; Island Sound, eastern part of, second edition, 1856 ................................................................. . 
middle part of, 1855 ................................................................................ . 

western sheet, with subs.ketch, continuation from Tbrog's Neck to the city of New York, 1855~--·-· 
New Haven Harbor. 1872 ............................................................................................... . 
New York Bay and Harbor, preliminary chart, 1857 .................................................................... . 

Coast chart "Ko. 21, 1861. ..•.•...•..•••.•.••...•••..••........••.•••••.•••••••••••••••.....•. 

Voast chart No. 20, 1866 ...•.•. ·--· ......................................................... . 

;~g~~~:f 2~;2>.i iL~<~L:;L~:~LLiL~:~~: .. :.::. ::.::::_::._ 1 

P!ntt8hurg~ and C11mbe1-Jaml Ilay, Lake Champlain, N. Y., 1873 ..••...••....•..••••..••. · ··-··· ....... •••••••• ·••••· ····1 
Proposed sites for ran"e-beaeons, ent1·ance to N~w York Harlior, 1851 ...•.•.....••.•.•••..••.••••••••..•••..••...•.•••. 
Romer and Flyun'a.Shoals, New York Bay, 1853 ........................................................................ . 
Sandy Hook, sketch showing progressive change• in, from 1778to1850, 1850 .•.•....•••.•.•.••••.•••..••.•••..•••••••••• 

1779 to 1851, 1851. ..•.••.••. ···- •••••.•••••••••..•••.. -••..... 
1779to 1853, 1853 ..••.••.••.•••••••••.••••••••••.•...••••.•.•. 

177Qto 1855, 1855 -·-·--·-·····························-····-· 
Soundings off the sea-coast of Delaware and .Maryland, preliminary skekh, 1850 .••••••••••••••••••..•••••.•....•.•••.•• 

ear 0 of map or Y f I 
Number 

report. chart. 

1864 

1863 
1862 
1863 
1865 

11!49 

1862 

1866 
1871 
1880 
1880 
1880 
1880 

1865 

1852 
1859 

1855 

1856 

1861 
1862 
1863 
1857 
1857 
1864 

186' 
1864 

1871 

1857 
1861 

1865 

1867 
1871 

1871 

1863 

1871 

18jl 

1853 
1850 

1851 
1853 

1856 

1850 

B' 

c• 

B' 

B' 
B• 

v• 

16 

18 
24 

19 

10 

u 
11 

24 

3S 

39 

40 

41 

11 

12 

8 
13 

12 

13 
1' 

15 

21 

H 
8 

9 

22 

23 

7 

rn 

8 
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IIP.-Maryland, District of Columbi(i, Virginia, and West Virginia, including bays, sea-ports, and 
rivers. 

Title. 

I 
Year of ' :S-umher 

'. 

report. j of map or 
., chart. 

--~--------------~---~---------------

A tlantie ooast of the United States (Sheet No. II), Na.ntncket to Cape HaUeras, 1863 ....•••••..•...•...••••.•...•...... I 
1863 ................................... 1 

Cape Charles and vicinity, preliminary sketch, 1853 .... •· •· .. ! · ··· ·· · · · · · ··· · · · · · · · ·· · ·· · · ·· · · · · · ···· ·· · · · · · · · · · · · · · · · ·--1 
Cape Moy to Cape Henry, Genera.I chart of the coast No. IV, 1862 ..................................................... . 

1862 ..••••...••.••••..••••.•.••••••.•.•.••.••..•.•.••.• ···1 

Cape Henry to Cape Lookout, General chart of the coast No. V, 1867 ................................................... . 

Cherrystone Inlet! preliminary sketch, 1853. -- -- . _ --·. ----- ---- ·--- __ . ----·-- -----· ·-·-··- ......... _ ... ------ ........ ___ . 
Chesapeake Bay, Entrance to, reconnaissance of, 18ol .....•.......•..•...•.•.•....•...•......•........••.••••.•.•....... 

Sheet Nu. 1, from the head of the !lay to the mouth of Magothy River, 1857 ........................... , 
2, from mouth of Magothy Ri"'er to the mouth of the Hodson (or Chop tank) River, 1857. _. j 
3, b·om mouth of the Hadgon (or Choptank) River to tbe moutl.J. of the Potomac Ri\eT, 18Di j 

4i from the Potomac RiT"tr to the entran<·c to Pooomok(1 Sound, preliminary chart.18&0. ----1 
5. from the entrance 10 Pocomokf' Mund to the mouth of York Ri\'er, preliminary chart, 1.859 l 
6, from the month of York River to the entrance to the Bay, preliminary chart, 1859 ........ ! 

Coost chart N'o. 36 1863 ....... : 

from head of Bay to Magothy River, Coa•t chart No. 31, 1861. ••....•.................•.•.............. f 

llfagotby River to Choptank Rivel', Coast chart No. 3:l, 1862 ·• · · · · · -· · · •· · - · · · · · ·· · · · · · • · · · · · · · · · · 1 
Choptank !{her to Potomac RiTcr, Coast chart No. 33, 1862 . ....... __ ·-----· .... ------ ..... _ ... __ . 

Chincoteague Inlet. and Hhoa1s in 't'icinity, Rea-coast of Virginia. pr3liruinary chart, 1852. ·-- __ ..... -----~ __ ........ ----·· 
Delaware anti Chesapeake !lays, and the t'<la-coa•t from Cape Heulupen to Cape Charfo•, 1~55 .....•................•... · 1· 

Cape :May to Cape Henry, General chart of. edition of 1866 .... . 

Fi•hing or Donoho's Bal.tery, Chesapeake .Bay, sketch sbow:ing proposed site for light at. IB51. .......................... 
1 

Hampton Roads and Elizabeth River, Virginia, preliminary chart, 1857.. . . . . • . . . . .. . . . . . . . • . ........................... ' 
Isle of Wight to Chincoteague Inlet, Coast chart No. 28, 1866 ........................................................... i 
Jame• Rh•er, Virginia, from Richmond to City Point, including the Appomattox River from Petersburgh to the June- ( 

tiou, preliminary chart, 18J5 ..... ·- ... -· ----. _ ....... __ ..... -- ....... -- -· ........... __ .............. _ ............. ; 

Metomkiu Inlet, Virginia, 1862 ........•. · ..... · · ·· · ···· .... ·· ··· · ·· · · .. ·· ·· ...... ··· ··· · ·· ··· · · ···· ·•·· ·· · · · ·· .. ·· ...... i 
Norfolk Harbor, Virginia, 1857 ..................................... ··· · ...... ·······•·•·····••••· ··•· ...... ······· ····· I 
North Lamling River, head of Currit.uuk Sound, Virginia and North Carolina, 1861- .... --·- .... - .................. --·-·· 1 

Patapsco River and the approacLos, 1856 . ... --- .......... _. _. ·-·-.... . . _ ... __ ............. __ . __ .... ·---·· ·- .. -··-· ___ _ 

1870 ..•••••..• •••·••·· ···•••·•·•· ······ ................................... ·········! 
Patuxent River, 'Mar~Jaud (lower part), preliminary chart, 1859 ........................................................ . 
Potomac River, from Ni trance to Piney Point, 1862 ... ... ------. __ .. ---- .... ·--- .......... ---· _. ____ -·-·· .. __ . ___ .... __ . 

Piney Point to Lower Cedar Point, 1862 . • • • • . • • • • . • . • . • • • • • • • • • • . • . • • . • •• • .. • • . . • • • . . . . • . . . . . . ... 

Lower Cedar Point to Indian Head, 1862 ....•.................•......•..••.•..••.................. 
Indian Hood to Goorgetown, 1864 . • . . • . .. .. . . . . . . .. ............................................. .. 

Entrance to Piney l'oint, 1868 •.•.•.••••••.••.•••••••..•••••.•.••.•••••.•••.••••••.•.•••••.•••.... 

Piney Point to Lower Ce.Jar Poil1t, 1868 .....••••••......•••.•....•••.......••.•...•..••.....•..... 
Lower Cedar Point to Indian Head, 1862 ............................................................ , 

Pungoteague Creek, ;i~~: .. ~: ~~-~~~~~~~:: .1~.:::: :: :::::: ::::: ~ :::::::::·:: :·::: .:::: :: :::::: ::::::: :: .:::::::.I 
Rappahannock River, Virginia, from Fredericks burgh to near Moss N eek, 1856 ..............•••.•......•............•.. · \ 

Moss Neck to Port Ro,-al, 1856 .................................................... . 

Port Royal to Saunders's Wharf, 1856 .•••••.•••••••••••..•.••••••••••.•..•..••..••. 

Saundore's Wharf to Occnpacia Creek, 1856 ...................................... .. 
Deep Creek to Occupaci.a Creek, preliminary chart, J\57 .....•..•................•. 

entrance to Deep Creek, preliminar.v chart, 1857 ..................... · · - · · .• - · · · · • · 
&a.coast of Delaware, Maryland, and part of Viri;:inia, 1852 ............................................................ . 

.sea.coast of Virginia, from G"rgathy Inlet to Great Machipongo Inlet, preliminary chart, 1853 ......................... . 

Great Machipongo Inlet to Cape Henry, pr<liminary ch•rt, 1854 .......................... . 
(part of) and entrance to Ch•'sapo,ake Ilny, preliminary chart, 1855 ..•.•... ·••· .................. . 

Ship and Sand Shoal Inlets, coast of Virginia, prel1minary chart, 18'>4 ............................. -····· · · · ........... . 
Soundings oft' sea-coast of Delaware and Maryland, preliminary sketch, 1ll50 .. · · ... •· ·· ·· ........ - -·. - ........... - ..... . 
St .. Mary's River, Cornfield Harbor, and Point Lo .. kont, Mar;·laud, 1859 .•.•... - •••..•...••• - ••••••.•..•• - .••••••.•• - ... . 

Wachapreague, Machipongo, and .Metomkin !Diets, ooast of Virginia, preliminary sketch, 1853 .•••••••...•..........•.. 

York River, Virginia, from entrance to King's Creek~ preliminary chart, 1857 - ---- · - ··--- ........... -- ·----· --- -----· - --· 
King's Creek to \Vest Point, preliminary chart, 1858 ....................................... . 

1862 ! 2! 

1863 I rn 
1853 12 
1862 14 

1871 13 

1800 14 
1853 13 
1851 11 
1857 17 

1857 18 

1857 19 
1859 10 
1859 11 

1859 12 
1S62 15 
1864 17 
1864 18 
1R6t 19 
1853 c• 
185:i 12 
1865 11 
1851 12 
1857 23 

1866 12 

1855 13 
1862 16 
185i 24 
1861 12 
1856 8 
1808 9 
1859 13 
1864 20 

1864 21 
1864 22 
1864 23 

1868 10 

1868 11 
1868 12 
1868 13 

1853 14 

1856 g 

1856 10 
1856 11 
1856 12 
1857 21 
1857 20 

1852 c• 
1853 10 
1854 19 

1855 11 
1854 18 

18EO c• 
1859 H 
1853 11 

1857 \ 22 

ls~ I 9 
I 
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Ill4.-North Carolina, including coWJt, sound.s, sea-ports, and. rivers. 

Title. Year of Number 
report. of map or 

chart. 

Albemarle Sound, North Carolina1 preliminary chart, 1855 . .................................................................... , ... . 1855 15 

Atlantic coast of the United States, Sheet No. TI, Nantucket.to Cape HatteraA, 1863 ...................................... . 1862 24 
1863 ..................................... . 1863 19 

Sheet No. III, Cape Hatteras to Mosquito b.le~, 1863 ............................... . 1863 20 

Beaufort Harbor, North Carolina, hydrographic reconnai..~sance, 1850 ........................................................................... . 1850 D' 
preliminary sketcb, 1851 ........................... ......... : ... ..................... . 1851 D' 
with subsketch of Lookout Bigbt, prelimlna:ry chart, 1854 .......................... .. 1854 23 

1857 ................................................................................. . 1857 28 

comparati·rn chart, showing change• in the entrance, 1854 to 1857 ..................... . 1857 29 

resurvey in June and July, 1862, 1862 ................................................. . 186.1 11 

Cape Fear ll.iver and Frying Pan Shoals, progress of survey of, 1851. ................................................... . 1851 D' 
North Carolina, lower part, preliminary chart, 1855 ........................................................... . 1855 16 

from near Federal Point to Wilmington, preliminary chart, 1856 ...................................... . 1856 15 

enlrances, comparative chart, 1857 ..................................................................... . 1857 33 

bars, comparative chart, 1851 to 1858 ....................................... : . ........................ .. 1858 13 

Cape Hatteras and cove for anchorage, 1849 ............................................................................. . 1849 D• 
Cape L(){)kout Shoals (reconnaissance), 1864 ............................................................................. . 1864 25 

1866 ........................................................... , ................................. .. 1865 12 

Core Sound and Straits. North Carolina, 1864 ............................................................................ . 1864 24 

Entrances t-0 Cape Fesr River an<l New Inlet,, preliminary chart, 1853 ............................................. . 1853 19 

with oubsketch of Frying Pa.n Shoals, 1866 ............................................. .. 186.5 13 

Frying Pan Shoals aml Cape F..ar River. sketch of, 1851. ................................................................ . 1851 Il' 
and entrances toCa.pe Fear River, North Carolina, vreliminarr chart, 1857 . .................................. . 1857 32 

General chart of the coaot No. V, from Cape Henry to Capo Lookout, 1887 ............................................... . 1866 H 

Hatteras Inlet, harbor of refuge, recc>nnaissance, 1849 ................................................................. . 1849 D• 
1150 ................................................................. . 1850 D• 

reconnaissance, 1850. _ .................................................................................................................. . 1851 Il' 
fourth edition, 1853 ..................................................................... . 1852 D• 

H11ttera8 aml Ocracoke Inlets, North Carolina, preliminary surveys, 1857 ............................................... . 1857 28 

!fatter"" Inlet, North Carolina, preliminary chart, 1862 ................................................................. . 1862 23 

Hatteras Shoals, preliminary eketch, 185-0 .............................................................................. . 1850 n• 
1850 ............................................................................... . 1851 D• 

Neuse River, North Carollna, 1874 ....................................................................................... . 1871 25 

New Inlet Bar, northern entrance to Cape Fear River, comparative chart, surveys of, 1852to1858 ...................... .. 1858 12 

New Riv-er autl :Bar, North Carolina.., reconnaissance in November, 1851 ..... ................................................... _ ...... . 1852 D' 
Ocraeoke Inlet, North Carolina, 1852 .................................................................................... . 1852 D' 
Oregon Inlet, North Carolina, 1862 ...................................................................................... . 1862 22 

Port of New Berne. North Carolina, 1867 ............................................................................... .. 1se1 9 

Sea.coaRt of North Carvlina, f'ro-m Cape Ha.ttcr&..."l to Ocracoke Inlet, preliminary chart, 1856 ........................................ . mil 14 

Sea-coast of the United Sttttes, from Cape Hatteras to Ocracoke Inlet. and from Cape Lookout io Bogne Inlet, North 

Carolina, Preliminary chart No. II, 1857 ........................ .. 1857 26, 27 
to Cape Lookout, preliminary chart, 1858 ........................... . 1858 11 

Wimble Shoals, coast of North Carolina, 1854 .......................................................................... .. 1854 22 
1870 ........................................................................... . 1869 18 
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III5.-Soutk Carolina and Georgia, including coast, s1a-water channels, sounds, harbors, and rivers. 

Title. I Ye'lr of 
I report. 

Atlantic coast of the United States, Sheet No. III, Cape Hatteras to Mosqnito Inlet, 1863 .............................. . 
Beaufort River, Station Creek, Story and Harbor Rivers1 forming inside passage between Port Royal and St. Helena ! 

Bea:;:r~d~i:;~:t~~:~i~~:~~1!:~Ya7n,~h~:~~: ~;~~~: .fo~~;~~ -~~i~~ ;~~~~~-~~~~~~~- ~~~~. ~~~; -~~- ~~-.~~;;~~·I 
Sounds, South Carolina, edition of 1873, 187!L -· .................... --·· .................................................... . 

Bull's Bay, harbor of refuge, coast of South Carolina, reconnai~Rance, U!49. - .. ---- -- ....... ----- -- .. ---- .•.•.. --- - --- -- . 
second edition, 1851 ............................................. . 

Bull'• Bay, South Carolina, preliminary chart, 1857 ..................................................................... . 
1859 ...................................... ···••· .••..... ··•······•······· 

Calibogue Sound and Skull Creek, forming Inside passage from Tybee RoaAls to Port Royal Sonnd, South Carolina, 1862 .. 
Cape Romnn Shoals, South Carolina, preliminary sketch, 1853 - ...•.•. -- - ............. --··· ............. - ...•..•.•.....•••.... 
Cape Romain to Amelia Isla.nd, General chart of the coast No. VII, 1874 ............................................... . 
Changes on Chal'leston Bar, sketch of, from 1850 to 185.5, publi~bed in 1856 .......................................................... . 
Charlesl<m Harbor, map of comparison of Maffitt's Clrnnnel, 1830 to 185i, 1854. .......................................... . 

::.~~:5~~~~;;5~::::::::::::::::::::::::::::::::::::1 
Charle•ton Harbor and its approaches, preliminary chart, 1856 ......................................................... . 

1858 ........................................ ······ ........... . 
1866 .•••••..... ·•••·•••••••• ....•••••.•••.•••••• ·•·•·••••··•······•••··•••·• ·••·•· 

Coast of South Carolina, from Long Island to Hunting Island, including Charleston Harbor a.ml St. Helena Sound, 
1 

Coast chart 53, 1866 .................................................................................................. ~ 
Coast of South Carolina and Genrgia, from Hunting Island to Ossabaw Island, including Port Royal Sound am! Sarn.nnah 

River, Coast chart 55, 1873 .......................................................................................... . 
Do boy Bar and Inlet, Georgia, reconnaissance of, 185fl ................................................................... . 

Do boy aml Alt&maho, Sounds, Georgia, 1871 ............................................................................. . 

Entrance to Bull nnd Combahse Rivers, South Carolina, 1871 ........................................................... . 

Entrance to Savannah Rh··cr, Georgia,nconnaissance of, 1851 ........................................................................ . 
North Edisto River, preliminary sketch, 1851 ............................................................................................ --- ...... . 

preliminary chart, 1853 ............................................................................. . 
preliminary chart, new etlitlon, 18-56 ............................................................................ -····- 11 

PQrt Royal Entrance and Beaufort. Harbor, South Carolina, reconnaissance of.1855 ..................................................... . 

Port Royal Entrance, Beaufort, Chechessee, and Colleton Rivers, Son th Carolina, 1859 ................................... 1 

1862 ................................... . 
preliminary chart, 1863 ...................... . 

Romerly Marshes, Georgia, reconnaissance of, 1855 ..••.•.•.••••.••..•••••.••.•.••••••.....•.•..••.......•..•..•..••.••••• 

Sapelo Sound, Gcor~ia. preliminary chart, 1859 ................ ---- -- ....•.. --· .......................................................... __ . 
Savanna-h River, reconnaissance of approacl1es to the city of Sa"\""annah1 including Front anll Back Rh·er.":l, 18.51 ••••.•••. 
Savannah River, Georgia, preliminary chart, 1855 ...................................................................... . 

and Was•aw Sound, 1867 .............................................................................. . 

Sea-coast of South Carolina, preliminary chart, 18"6.. . ................................................................ . 
Sea-coast of the United States from Cape Roman, Sout-hCarolina, to Tyl1ee IRiand, Georgia, Preliminary chart No. a, 1857. 

St. Andrew's Shoal•, at the entrance of St. Andrew's Souml, Georgia, reconnaissance of, 1850 ..••......•••••••.•.••..... 

St. Catherine's Sound, Geor~ia, 1867 .•.•.•• : ............................................................................. . 

St. Helena Sound, South Carolina, 1857 .................................................................................. . 
St. Simol>'• Sound and Brnnsw1ck Harbor, preliminary chart, 1856 ...................................................... . 

St. Simon's Sound and Brnnawick Harbor, Georgia, 1857 .............................................................. .. 

Wassaw Sound, Wilmington and Ty boo Rivers, Georgia, preliminary r.hart., 1864 ....................................... . 
Winyah Bay and Cape Roman Shoals, South Carolina, preliminary survey, 18:;4 ........................................ . 

and Georgetcwn Harbor, Scuth Carolina., preliminary chart, 1855 ..•.•.•.•..••••••...••..•.•••..••.•...••••• 

1863 
186' I 

187~ 

1849 ! 
I 1851 

1857 

1859 I 

186~ l 
1s53 I 

IR71 ' 

1855 

1854-

185[, 

1856 

1856 
JR,;g 

186:> 

1865 : 
I 

1870 I 

183;:; 

11!69 

1870 

1851 

1851 

1853 : 

1856 

13:;5 

1859 

1862 
1863 

18:l5 

1859 
1851 
18;)5 I 
1866 i 

1856 ' 

JR;i.7 

lS:iO j 

1867 

1857 : 

1856 

1857 

l86t 
1854 

1855 

Ntimber 
of ma.11 or 

c.hart. 

20 

26 

24 
E2 

E• 
35 

17 

21 

21 

14 

21 

30 

20 

1D 

18 
1;, 

14 

15 

15 

2f1 

rn 
23 

E' 
E' 

22 

20 
22 

18 
26 
12 
24 

19 

E' 
23 

16 

21 

3.1 
E' 

JO 

36 

22 

37 

27 

29 

19 
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III6.-Coast of Florida, from St. Mary's River, on tke east coast, to and including the Anclote Keys, 
on the west coast, with the coast approaches, reefs, keys, sea-ports, and rivers. 

·- Title. I 
.Atlantic coast of the United States, Sheet No. III, Cape Hatteras j,o :Mosquito Inlet, 1863 ••••••.••••••••••••.••.•• _ .•••.• 

1 

IV, Mosquito Inlet to Koy ·west, 1863 ..••••••••.••••••.•••..••••••••• _ •• 
1863 ____________ ._ ___________ ·----- ------

Caloosa Ent1ance, Florida1 1867 ....................... _ ...................................................................................................... . 

Cape Canaveral Shoals, eastern coast of Florida, reconnaissance of, 1850 - ...................... -----· ........................................ . 

Charlott<' Harbor, Florida. main entrance to, 11rcliminary chart, 1863 - ...••••••••••.••••.••••• -··················--··-·-·· 

Coffin's PatcheM, }"loritla. Reefa, recunnaiM~auce of, 1854 ........................................ _ ............................................... . 

Flt•ri<la Reefs, frum K{"y Bit1cayne to Carysfort Reef, 1•reliminary chart, 1855 ......................................................... . 
positions of beacons on, with plan of beacons, 1855 ....... -........................................................... _ 
from Kt·.v Dbcaynu to Pickles :C.eef, 1ireliwiua.ry chart of, 1856. -· ........................................................ . 
prdiminury chart of, showing tlio approJ.ches to Key West Harbor, 1357 ......................................... . 
froru Key JJiscayne to Carysfort Reef, Cua.st chart No. 68, 1858 ......... _ ............................................ . 

from Newfound Ila.i·bor to Doca Grande Key, Preliminary coast chart No. 71, 1859 .............................. ·I 
edition of 1862 .••••••••••.• 

from the Elbow to Lower Matecumbe Key, Preliminary coast chart No. 69,1863 .. --····-···-····· .••. ----
from Long Key to Newfound Ilarbor Key, Preliminary coast cha.rt No. 70, 1863 ................................ . 

western (!!ld of, includiug: the Tortu gas Keys, preliminary chart, 1864. ........ --·-··. ------ - - ....... --~- ... . 
Gulf coast of the United States, casteru part, Key West to thu Rio Grande, 1863 -·-··· ••••••.•.•••••••••••••••..••.•.••. 

Indian IHver Inlet, Florilla, f!urvt.>yed in 1861 ........ ·-·-· .. -- --· ...... -··--· ............................................................. . 

Koy We.t Harbor and approaches, preliminary chart, 1831. ...... -····· .................. ----·- ---···-··· ··-···---··--·-· 
second od.ition, 1852 _ .................................................................. . 

Legare Anchorage,Florit.la Recfs1 1855 .......................... ~ ................................................................................. . 

1857 .... ··--·-· -·-···-···--··-- -···-· -·······-··-··--·-···· ·····-·--·-·-···-·-·--·-···· 
Mosquito Inlet, coast of Florida, reconnaibsance of, 1851 ....................................................................................................... . 
JioOOcca Sliou.l, proposed alto of Uoacon ou, 1851 ..................................... ····-···-- ......................................................... . 
St. Au:.rustino Harbor, Florida, preliminary chart, 1862 •.•.•••••..••.•..............••................•...•••••........•.. , 

St. John's l"'iver, entrance to, preliminary chart, 185.l ................................................................................................ i 

from f•ntranoe to Brown's Cr1.~ck1 11r-01imhla.ry chart, 1856. -- ............................................................ : 

from Ilrown'H Creek to .Jacksonville, preliruinary chart, 1856 ...................... -- ................................ ! 
comparative chart of, 1853 und 1857, 18j7 ....••.•.•..•••.••••..••••••.•••••••••••••••••••.•.••••••••.••. ! 

St. Mary's Dar and Fernandina Harbor, Flori<la, prelimina_ry chart of, 18.)6 ••.••••••.•.•..• -· ••.•••.••••••••••••••• ······I 
comparafavfi chart of, 1843 and 1856, 1856 _ .........••••... __ ....... _ .•. _ 

St. :Mary's River and Fernandina Harbor, Florida, 1857 .. - ....•••.•••••••.... -•••••••••..•••••..•.•••••••••..•.••••••.••. 

edition of 1862 ...••••••.•••••.••••••••••••••••••••••••••••••.•••.••• , 

1869 ..•.. ·•••••••·•··•·•· ····-···--·-·--··---······-· -··-·· 
Stnits of Florida, from Key Biscayne to the Marquesas Keys, General chart of tho coast No. X, 11roliminary edition, 1862. 

General chart of the coast No. X, 1808 .................................................................................................... , 

1868. ································-········-···--·····-····· ·---·· 
Tampa Ray, Florida, rt~conuai~sance of, 1855 ........................................................................................................... . 
Turtfo Ilarbor1 Florl<la Jfoefe, pl'eliminary survey, 18M ................................ ······-·· .................................................. . 

Year uf j Number 
report. ofch::'t.or 

1863 20 
1863 21 

1868 16 

1866 18 

1850 F' 
1864 28 

1854 33 
1855 29 

1855 30 

1856 29 

1857 il2 

1858 18 

1859 22 

1862 34 

1863 15 

1863 16 

1863 17 

1863 22 

1870 25 

1851 F' 

::1 ]'3 

28 

1857 (3 

1851 F• 
1851 F' 
1862 33 

1853 25 
1800 27 

1856 28 

1857 41 

1856 23 

1856 24 

1857 38 
1862 31 

18G9 20 

1853 14 

1867 11 

1870 1, 

1855 31 

18.34 33 
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IIP.-Peni1isula of Florida, west coast, from Anclote Keys to Perr";ido .Bay, including coaiflt approaches, 
ports, and rivers. 

Title. I Year of, Number 
of ma!) or 

! report. : chart. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~!~~~- -~-~--

Apalach:C()la B~y, Florid.a, proli":'in.ary cliart. of, 1858 ..•.......•.....•....•.••.•.....•••••..•.•.••••...•..••••••••....... · 1 1858 ! 2l 
Apalachicola River, Florida, prelimmarJ~ survey of the mouth of, 1857. ........ ......... ......... ............. ..... ................ ..•. 1857 45 

Cedar Kt:iys, coast of Florida, reconnaissance of-dcinity of, 1~51 ...... _ --------- ..•..•.•••••. -·-------. ------------ ..•... 
1 

1851 1 F• 

and approaches, preliminary chart~~~~~=]-~~·-~~·-~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::! ~~~ i G2 36 

Florida, ~=~~~·::-:-~1:; :: :: :::: :::~::: :: :: :: : : :: : : : :: :: :: : : ::: :: :: ::::::: :::: :: : :::: :: :: : : : : ::::::: :: ·:::: :. i ~:~~ 
Gulf coast of the United States, Key West to the Rio Grande (Pastern part). Key West to the Mississippi River, 1863 .... I 1863 

from Pensacola to the Pas~t s cf tl1c 1'fissiRsippi, 1870 .•••••...•.••••••••.••.•••. _ ••.•.•••.••••.•.• _ .. __ .•••.• 1868 

Ocilla River,Florid~,.185~ ··:··: ·-·· ..................... ···:~· ........................................................... 
1 

1855 
Pensacola. Day, Flonua, prehmmary chart of entrance to. 18<.>1 .•••••••••••••• --·· ••••••••••••••••••••••••••••• __ •• ••••• •. 1857 1 
St. Andrew's Bay, Florida, preliminary chart. of, 18~i> ................................................... . u •• ••••••• -- •••• • 1 1805 . 

St. George's Sound, Flori< la, preliminars n~conna~saauce of the middle or main and west entrances to, 1853 ..........•... 
1 

185:J : 
eastern part of, l 808 ...................................................................... 1 lR:iR '. 

1859 ..•.•..... ····•·•••••· ···••• ···········-···········-··········· ....... 1 1859 i 
St . .Mark's Bar and Channel, reconnaissance of, 1852 . _ _ _ _ _ _ _. _. _ ... _ .. _. _ ........... _ ................................................ : 

St. Mark's River, preliminary Cbitrt of. 1856 .............................................................................. ! 
Wa.cca.sassa. Bay, Florida., preliminary chart of, 187'G ...................... _ ... _ ....... ---- .. _ ............................. 1 

185~ : 

l85G . 
185G I 

33 

17 

2l 
22 

18 
34 

46 

35 

20 

2a 

32 

31 

III8.-Alabaina, .Jfississippi, Louisiana, and Arkansas, i11cludh1g Gulf coasts, ports, and rfrcrs. 

'l'itlc. I Year of 
l'CJJOrl. 

Atchafalaya Ba.y, Louisiana, preliminary chart of, 1858 .................................................................. . 
Ilarataria Bay, Louisiana, preliminary reconnaissance of the entrance to, 1853 .......... _ ...... _ ................................ _ .. . 
Biloxi Bay, Mississippi, preliminary chart of, 1855 .......... __ .................... ------- .. __ ................................. _ .. . 

t:at Island, rflconnaissance of the harbor south of, 1847. ---·· .......................................................................... , 
Grand Bay, including th' entrance of Horn Island I 1a.aa, 1851 ............. -·· .................... ·-· .................................. 

1 
Grand !&land Pass, Mississippi, 1857 ........................................................ ·-· ......................... .I 
Grand Pass, the entrance to Timballier Bay, preliminary reconnaissance of. 1853 .....•.•...••.••..•.•.................•. j 
Gulf coast of the United Sta.tes, Key West to the Rio Grande, western part, from Terrebonne Bay to the Rio Grande, ! 

1863 ..••••.....•••.•.•.............•.•.. , .................................................................. ! 
from Pensacola to the Passes of the Mississippi, 18io ......................................................... 

1

1 

Roni bland Channel, Yiasissippi Sonnd, reconnaissance of, 1846 ...................................................................... . 

Horn Island Pass, Mississippi Sound, 1852 .••••••••••••••••••••••.....•• -············ - -- - ..... --· ······ ------ -·····-·····I 
1853 .............................................................................. ·I 

Mia•isaippi City Harbor, Mississippi, 1857 ...................... - • . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....•..... : .....•.......... ! 
l:lissiasippi River, Rodney. St .. Joeeph, Brninshnrgh, reconnaissancP for tlw usl~ of the Misl'lissippi Fquad1·on, 1864 .. ____ . ij 

Grand ·Gulf, Turner's Point, New Carthage, reccnnaissancc for the uso of tho Mississippi Squadron, 

1864 ······-·····-···· .... ················-·········· .•••••••••...•.•..•.•........•..•••....•••••. i 
from the Passes to Gra.nd Prairie, Co""t chart No.94, lb74 ........................................... j 

Mis'liesippi Sound (eastern part) from Bon Seconrs Bay to Round Island, Preliminari· coast map No. Dl, 1850 .•.•.•.•... . i 

Mobile Bay, soundings at entrance of, 1847 •••••. --··-··· .......................... - .: . .... - .. · ·· ·•· ···•·· ···· •· · ·· · ······/ 

preliminary sketch of:~=!:::::::::::::::::::::::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::/ 
Paaragonla ~~~:;=~~~~::~~~~·;.::;~;: :: ::::::: ::::::::::: ::::::::::: :: :: :::: :::: ::: :::: :: : : : : : :::: :: ::: : :: : :::I 
Pass Christian Harbor, Mississippi Sound, 1851 ..... •••• ·•· · ·•••• ·· · •••• ••·•••· • · •··· ·· ·••· ·• · ·• · ·••· · ••·•· •·•· ··········I 
Pass Fourcbon, Lonisiana, rooonnaisl!ance of, 1854 .••••••••••..•••.• _ •••.•••••..•.....••.....•........•...•.•••..•...•• -.. 

Passes of the Miasissippi, Louisiana, 1867 ........................ ·-·····--····· ....•..•••.•...•. ···••••· ·················I 
Rigolete, Louisiana, preliminary cwt of the, 1859 •••..• ·······--·· .•..•••.•••...•....•.•...•... -- ..... -••...•... -· ...... 
lWconnaiesance of the Northeast and Southeast Passes and P""a a l'Outro, Delta of the 'Mississippi, Louisiana, showing 

tha changes since 1839, 1851 .••..••... -.. - ..••...••..•........•.•••• -.. • · -· · • · · · · · · · · · • · - - - ..• - •. -
the P- of the Delta of the Mississippi, Louisiana, showing the changes since 1839, 1852 ..••...•.. 
entrances to Vermillion Bay and Calcasieu River, LouisianB, 1855 ..•..•••.....••..•.......••......•.. ! 
the Southwest P~ Mi~~i River, Louisiana, 1862 ....................................... ········\ 

S..eoaat of Alabama and part of MIB8laalpp1, preliminary chart, 1856 .•••.•••.•..•• - ..••..•...•.•........•...•......•.... 

1 

the~~=~~~~~-~~~~~~='.~~~~~-~-~~~~~ .~~'::.e. '.>:_~~~.~~-~~!~~~~:.~~.~~ ~~:. 
Ship Ialand Shoal, preliminary chart, 1853 .••••• - •• -· ... • •• -- ••••• • • •• • - • • • • • • ••• ·- • • • • · • • • • .. · • · - • · • •• · • • - .. • • • · • - · ...... i 
St. Loubl Bay and Shieldaborougb Harbor, 1857 ............................................. ·••• ·••·••••··•·•••· ········i 

H. Ex. 17--16 

JR:,, 

it\>:; 

1 ... '5,; 

l::c.t; 
J8.)l 

1~:;;-

1833 

1863 I 

1868 
1846 

1852 
13.;3 
1~57 

1864 

1864 

1871 i 

18GO 

It<:ii 

1851 

1852 

1856 

1853 

1851 

18541 
1867 

1859 

1851 

1852 

1855 

1862 

1856 

1857 

18531 
1857. 

,-----
Xumher 

of map or 
t•bart. 

23 

34 

37 
'Etris 

:!' 

52 

35 

23 

18 

9 

H' 
32 

;;v 
20 

30 

26 

29 
£hit 

HIO 
}{2 

48 

33 
H• 

38 

12 
27 

H• 
H' 

40 

36 

34 

(9 

36 51 
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ITI9.-Texas and Indian Territory, including Gulf coast, bays, and rivers. 

Title. 

Aransas T'a.ss, ooaat of Texas, 1851 ........................................................................ - . --- .... --- .... - 1831 ! p 

Texu, reconnaissance of, 1853 . __ ........................................................................... . 185a ! 41 
Brazos River Entrance, Texas, preliminary chart, 1858 ........................................................................ . 1858 I 2'7 

1lrnzos &1.nti11.go, 'I.1cx. 1 1867 ... - . - .. - •..• - - ......... - • • · · • • · •••• •• · ••• - • - • •· · - - · - - -· - -- · - - - - - -- · · -- · - · · · -- - - -- - - · • · - - -- -- -- - - ·1 
Cm;t of 'I'exa.R f1om Galveston toCorpns Christi, 1867. -- ------ .•• -- -- .................... -- .................... -- ....... ' 

1861l i 20 
1867 14 

Coqms Christi Pass, 1869 ...................................... , .......................................................... 1 1869 12 

Gahe•ton Bay, preliminary sketch showing proposed Light-house sites,1851.. _ ... __ .. _ ............................. . 1851 12 
seeond edition, 1852 ............................................................. . 1852 l' 

Galveston Eutrauce, 1853 ................................................................................................. . 1853 39 

Iln.y, Texa.s1 with subsketchee ofClopper's Bar and Reel Fish Bal', preliminary cb:irt, fourth Pdit.ion, 1855 .. . 1855 41 
Entrance, Texas, 1856 ........................... -· ••..•• ·----- .......... -- ................ -- ..... - ... -- ...... . 1856 43 
Bay to Oyster Bay, Texa.a, Preliminary coa.st ohart 1061 1858 .•.•.....•• ------ ................................ . 1858 25 

edition of 1870 .................................................................... . 1868 19 

Entrance, Texa.,, 1867 ....................................................................................... . 1867 13 

Gulf coa8t, Key West to Rio Grande, western part, from Terrebonne Day t.o th" Rio Grand~, 1863 ...................... - . 1863 23 
Matagorda Bay Entrance, with subsketch<'s of parts of Mal&gorda and Lavaca Bays, preliminary chart,, 1857 ....•.. _ ... . 1857 55 

Entrance, Texas, preliminary chart,1860 ............................................................. . 1859 29 

TAxas1 Coast chart, No. J071 1872 .• ----· .••..••..••.. -- --- ··- ......... - •. ·---·----. -· ...• -· ••••••.•• ----- •. 1869 22 
Oystr-r Bay to Matagorda Bay, Te:xR.s, PrPlimina.ry coa~t cha.rt 107, 1~8 .................................... _ ... __ ..•.... 1858 26 
Reconnaissance of the coast of Tex.as between Mata~orda and Corpus Christi Bays, with subs ketches, 1858 ....•....•. 1858 28 
Hio Grande Entt·ance, Texas, preliminary survey, 1854 .................... ----- .... -- -- -----· --- --- ---- ------ --·------- •. 1854 40 
~abinn I>a~3, I'Pcon11aissance of. 1853 ....•...•..••..•.•. ---······· ......... ---· ........................................................ . 1853 38 
San Luis Pass, Texas, J>rclirninary c1mrt, 1833 .............. -- .. -- ...............•....... __ ..................... ··- __ .. __ 1853 .&O 

8f'a-roAAt of Toxn.R in the vicinity ofGah-eston, preliminary chart, 1856 ........ ---- ... __ ....................... _ .... . 1856 42 

Sea-coa•t of the United Stat<• from Galveston Ilay to Matai:orda Bay, Preliminary chart No. 31, 1857 ................. . 1857 51. 

III10.-0oasts of California, Oregon, and Washington Territory, including bays, sounds, harbors, 
and rivers. 

Title. I Nnmber 
Year of of map or 
report. chart. 

---------------------------------
Anacapa. Island and Smith's or Blunt's lsL'lnd, reconnaissance aketcbes, 1854 .. ---- .... - ................................................ . 1854 43 

amt aoutbca.st entl of Santa Cruz Island. California, preliminary surveys, 1856 ........... --·------------- .. 1856 48 
Bodega Bay, California, l"'G2. ·-·-· ............................ - ................................................................................................... . 1862 41 

1864 ...... - : ....................................... ·-·-·· ••••••· .............................. . 1864 36 

Cape Flattery and Nceah Harbor, Washington, 1853 ...... ---·-·- ................ -··--· ··--·-- -- . ---·------ ........... .. 1853 52 

Cape Hancock or Disappointment, ~howin~ site proiiosed for a Light-house, 1851. ................................... " •••• 1851 K' 
Cape Orford and Re( f 1 <Jre~on. 1869 ........................................................ - ............................................ ~-·-·· .......... . 1869 16 

City of 8au ]"'rauriacc a.nll i1s vicinity, 1f(5:l ..... -· ........................ ---- ................................................................... ---- .. . 1852 I• 
•1s;u _ ......................................................................................... ···-·······! 

ColnmbiaRiver, 01q(on TcrritoIJ, prPiiminarJ surrn~ of the mouth of, ~: · :::: :: :::: :: ::::::: :: ·:::::::::::: :·: :: : .. : I 
with view of entrance, 1851. ............... ···-···- .................................................... . 

entrancp to, 185! ............................ •••••• .••••• ·····- •••••• · ............... ·····• •••• •• · .... · · 

1858 m 
1850 K 
1851 K 
1851 K' 
185i 48 

sheet No.1 1 1870 .................................................................... ----. ---· -- -·-- ···-----· ...................... . 1868 26 

Cortez Tlank. California, 1853 ..... "" ................................................................................... . 18(;3 44, 

pr<•liminary chart of, 1856 ...................... -··- ............... - •·••••. • .......... ·· ..... or.· .......... - 1856 46 
Country be.tween San Diego and Colorado River, geological map, 1855 ............................................ ·----- ......... . 1855 60 

Cresct'nt c:uy Jiarhcr, California, 1859 ............................................................................................................... : ... . 1858 sa 
ll~stn1(·tion ll'llantl, ''rashin,gton Territor_y, 1866 .......................................................... •• ·- .......... ··- • · ........................ -··I 
Drakfl''IOI nay, Californfa: pl"(l,lin1in::iry <'h1lrtl 1800 ..................... - .. ·-·- ... --· ·-·. - ···--· ...•....•.. -- - - . ---· -· ·- .......... -· 

1866 23 
1860 35 

Eastern tmtrance to 8anta Barbara Channel, California, with subs ketch Point Hueneme, preliminary ohart, 18S7 .••••.•. 1857 59 
Entrancn to Koos Bay, Oregon, preliruinary cha.rt, 1861 .................................................................................................. . 1861 26 

?1!62 •• - • ·- ------··. ···- --··----· ·----- ···--· - .. - •••• -- ···- ••• -· .... - •• 1862 '3 
Gray'• Harbor, Washington Territory, preliminary chart, 1862 ......................................................... . 1862 44 

Tialf "lloon Bay, California, preliminary chart, 18•l3 ........................................................ ·-···-·-······· .. ••••••• •. 1863 25 

Humboldt Bay, California, preliminary survey, 1851. ............................ ·················----· ................. . 1851 JI 
1858 .• - '·- ••••••• --· ' - ........... ---·······--· •••••• ·- •••••••••• •••• ·-· •. 1868 32 

Koos Bay, Oregon, 1865 ........................................................................ '•••••••••••••••••••••••·• 1865 2i 
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III.1°-0oasts of California, Oregon, and Washington Territory, etc.-Coutiuued. 

Title. 

I 
Year of 
Teport. -

Mare Island Straits, Californi:t, 1851 .........••..•.•.•.....•......•..•.•.......••...•.•.•••..•.........•...........•...•. 

1857 ......•.•.•.••••.••.. •··••··· •••••••••••· •••••• ....•.•••••..••••....•••.•.•••••...... 
l\Ionteroy Harbor, California, 1852 ...................................................................•...•...•.......•. 
Monterey Bay, California, preliminary cbart, 1857 ..... -- ---- ...•. -· ....................•. -- ........................... . 

Pacific coast from Point Pinos to Bodega Hcad1 Culifornia. preliminary ehn.rt 1 1S62 ·····-··············-······-···-··-·· 
puhlish<«l in 1862, edit inn of 1865 .......................... . 
pnl>1blle\\ in HG2i ctlitiun of 18\l6 .. - ................. -- ....••. 

Petaluma and Napa Creeks, California, 1861 ..................................................................... . 

PointConception, coast of California. 1851 ....................................................................... . 
PointPinos, Ba.yofMontere_r,Califo1uia, H;J1 1 withsui.JsketchofPointPiuoMin184-7 - .................................. _ 

Point Reyes and Dra.ke's Bay, California, prf'liminary sur.-ey, lS.55 ... -- . - .. - -- -- -- . - -- - -- . - -- - -· ---·-· -···-- ----- - ---- - . 
~icinity, gcologi:calmafl, !855 ····-······-··· .................................................................... . 

Point Sal, Calit'ornia1 1867 ......................... - ....... - - , - ..... -- ................................................................. . 
Port Gamble, Washington Territory, rec.onuais@.a.nce of, 1fi56 _. _. __ ....... - . __ ............ _. ··- ------ -· __ -- _ ....... _. 

1858 .......•......... -·· .••. ··-····· -···· ....•.•...... ·-···· ................... . 
Port Ludlow, Washington Territory, prf'Hrninary survey 1 18::lG ..................................................... , ..•........ 

Port Madison, Washington Territ.orj', 1868. ··-···----·····-··-·--·········-·········----·--···········----····· 
Port Orford or Ewing HarlJ-Or. Oreg-on Territory, 1851 ........................................................................................... . 
Port Towm~henrl, Washington Territory, rl'couna1ssance -of, 1854. .... _ .......................................................... . 

Port Townshend, Washington Territory, 185S ................................... _ .......•... -··· ....... ·- ...... -~- .. . 

Preliminary surveys of harbors on the western coast oftbe Lnite<l States, Sant.a Crn7.i and Afi·J Nnevo Harbors, 1854 
Crcs<'cnt. City Hm·bor, Shelter Co'\-ci ~1e1\- : 

clocino City, Cal., and rort Orford or i 
Ewing Harbor, Oregon, 1854 .•.......... ! 

PugetS011nd, Washington Territory, 1867 .......•....•.........•.......••.•....•.•...••..............•......••.......... / 
lso1 ..... _ .•............ ___ ... _ .. -· ....... ----··· .............. -. -......•.... --·--·I 

Reconnaissance of Bellingham Bay, Was~ii:gton Te":itory, 1856 .....•.. - ...••• •• ·•·•·• · ·· · ·· · - ···••··• ·-··· ··••··· -·· · -.· 1' 

Blakely Harbor, Washrngton Tcrntor~-, 185G ..•. -·-···· ..•. -....•.•........•....•.......••...•...•.. 
Canal de Haro and Strait of Rosario and UH)roachcs, with subs ketches of Admiralty Inlet and Puge1 

1 
Sound, 1854 ........................................................................................ ; 

Canal de Haro and Strait of Rosario and approacl:cs, with •uhsletch of Admiralty Inlet and Puget/ 
Sound, 1858 .• - ...•...•..•..•............•................•..••••..•••....•....•..••••.••••••.•.•... I 

Catalina Harbor and anchorage on northeast side of i~lam1, 1852 .................... ····-- - .. --··--···. -~· .. [ 
Dnwa.mish Bay and Se·&ttle HMbor, 1854 .....•........ __ ...•..•..•..•••...•.•..•••••.••• _ •.••.•.•••••. ; 

entrance and part ofCoqnille River, Orep;on, 1861 ..... _ ....•.....•....•.............................. i 
False Dungeness llarbor, 1853 •.•.•.••...••.••.•.... -- . - ··· -- -· •.. · •·· · ··- ·· ·· ·· ·• ·· ··-··· - ·· ··· ··-···I 

1853, and of New Dnngeness Harbor, Washington Territory, 1B56 ........ ·-' 
Grenville Harbor, Washini:ton Territory, 18;;4 .......••....•.•...••.....•.•........•.••••••••......... 
the harbors of San.ta Cruz, San Simeon, Coxo1 and ~an Lui~ Obbpn, Califoruia, 1852 ... --· .... _ .... 
Olympia Harbor, W e.shington Territory, 1856. . . . . . . . . . . . . . . . • . . . . . . . . .......•..•.•... _ •.......... 
Semi-ah·moo Bay, Washington Territory, 1858 ..................................................... . 
Steilacoom Harbor, Waahington Territory, 1856 ..................................................... 

1 
Waa:era:~ ~~:: ::n~~l:;:·~~·c·~~~'. ~~~~i~g~~~ -~~~~.i'.o~~'. .'.~~~·- ~i.t'.'. -~ -~''.~~~-~!-~~'. ~~.rn~:·a'.~~. 
Waehlngt.on Sound and its approaches, Waebingt.on Terril-Ory, 1862, with a rnhskctch, Admiralty ( 

Inlet and Puget Sound, 1858 .......................... - ........ - ..... - .......................... , 

the western coi.st of the_ Unit8'.1 Sta~~ from :Monterey to the Columbia River. Sheet No. I, .Monterey i 
to Cape Mendocmo, third edition ................................................ -···-····· --·j 

western eoastofthe United States from :Monterey to the Columbia Rivel:, Rheet Nn. 2, Cape Men-
docino to Umpquah River .•.......••••................•......•........•.... ·-········-····-·· 

western coaat of the United States from :Monterey to the Columbia River, Shoot No. 3, U mpqnah 
River to Cape 1Iancoc1; or Disappointment ... -· ..... - -· ... -·-- ..... -· ...•... • : ..••. ..•....... 

western ooaet of the United States from San Francisco to San Diego, 1852. - ...•••.•...•......•... 
1853 .•••.••••••••••••••••••. 

the Umpqnah River. 1854 ...•••.••..••. 

l&Jl 

185; 

1852 

1837 

1862 

1861 
186:> 

1861 

1851 
18.}l 

1855 
1855 

1867 

1856 

18"8 
18:06 

1868 

1854 
J8j4 

1R!'8 i 
]8;)~ 

18~>4 : 

lA(li 

1871 
lf56 i 

1856 

J8j4 

JSfii> 

1832 

l8.j4 

J8(jj l 
1853 

1856 

185.J 
1R5~ 

1856 

18.i., 

1856 

JRm 

JR63 

1851 

1851 

I 
1851 ! 
1852 l 

1853 ! 
1854 : 
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Number 
of map or 

chart. 

J' 
61 

J' 
60 

40 

35 

22 

22 

J' 
J• 

47 

57 

15 

55 
35 

54 

27 

46 

52 

36 

44 

46 
17 

28 

M 
59 

51 

34 

T' 
53 

25 

53 

53 

50 

J• 
56 

:J7 

57 

27 

28 

J12 

,111 

JI• 

Jt 
43 

42 
Umpquah :River to the boundary, 1855 .•.•••........•••. 
Gray's llarbor to entrance of .Admiralty Inlet, 1853 ...•. 

(lower sheet), San Francisco to San Diego, 1853, edition of18!l4. 
(middle sheetl, San Franci~co to Umpquab. River, 1854, editfon 

1855 I 

1853 ! 48 
51 

1864 32 

of1864 .••..••..•••••..•.•..............•••••..•...•.••••.• 1864 33 
(npper sheet), Umpquah :River to the :Boundary, 1855, edition 

oflSM .••••••••••••••••••••••••••••••••••••••••••••••••••• 1864 u 
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III1°.-0oasts of California, Oregon, and Washington Territory, etc.-Continned. 

Title. 

I 
Yearof j Numb<Jr 
report.. I of map or I eharL. 

S-t-. _G_e_o_r_i:_e'_s_R_e_e_f_a_n_d_C_r-es_c_e_n_t_C_i-t3-·,-C-_-al-.-. 1_8_7_2 ____ -.. -.-. -.. -.-.-.. -.-. -.. -.-.-.. -.-.-.. -.-.-.. -.-. -_ .-.-.----.-.-.. -_-_-_ .-.-_-_ -.. -.---.. ·-_-_-__ -_-_-__ -_-_-__ -_-_ -----------! 1860 l--·----1; 

8 m Autonio Creek, Califnrnia., 1857 .•...•............... , __ .............................................................. . 1857 62 

San Clemente, Prisoner's, and Cuyler' a Ha1'bors, Califomia, reconnaissance of1 185~ ........•......•.•.••••••..........• 1852 J• 
San Clewonw Island, reconnaissance of the southeast end of, 1856 ..................................................... .. 1856 47 

S;m Dil'go Entraum~ ~ml a:pproaches1 with a general sketch of San Diego Ilay antl Los Coronailos, 1853 .. __ .............. . 1853 45 

Si<'ln DiPgo Bay, California, 1857 .••.••••.•••••••.••••.•.. --- •.••.....••.•.•.•.•.•.•••.. - .................................. . 1857 68 

Som Francisco !fay, California, showing sites proposed for Ljght-honses, 1851. .......................................... . 1851 J• 
preliminary chart of entrance to1 1856 ......................................................................... . 1856 49 

upper part of, 1862 .......................................................................... · ...... .. 1862 39 

Peninsula, 1869 ......................................................................................... .. 1869 H 
~an I~uis Obispo Bay aud approaches, California, 1876, re.jlisnetl 1879 ......................................................... . 1877 21 
San Pablo Bay, 8alifornia, preliminary chart, 18.56 .............. __ ........ __ .......................................... .. 1856 50 

with continuation of Straits of Karqnincs, 186:J _ .•.•••.•••••••••••••••.••••••••••••.••••••••• 1863 26 
Sau PLdro 1IadH:ir, California, reconnaislU&nce of) 1S52 ........................................................................ . 1852 J• 

ancl10rage anll -vicinit; of Santa Earbara, CaL, preliminnry survt•y 1 1855 __ ...................................... . 1855 45 

Harbor, California, preliminary chart, 1859 .................................................................. . 1859 32 
Santa Darbara, Cal., preliminary sketch, 1853 ............................................................................................. . 
8hill'>hOl1._~ Bny, Washington Territory, 186i ...................•••.. _ ............................................................ . 

1853 ! 46 

1867 ! 18 
Shoal water Bay, Washingt-0n Territory, preliminary survey, 1853 ..................................................... __ 1853 50 

1856 ····-·················································· 18:;6 52 
South Famllon Island, Pacific Or.ean, 1855 ........................................... _ ... _ .......... _ ................... . 1855 48 

Stli.sun Bay 1 California, 1867 ........................................................................................................................................ . 1866 22 

1872 .•••...........•.•.............. ··••··. - ........... ' ...................... •·•••• •••••••••· .••. 

~::~~:;:~:~J~a~i7o~:~~.
1

;~:;i·~~:~;-~~~~: ~=~·::: :: : : : : : ::::::: :: : : :: :: :: : :: :: :::: :: ::: : ::::::: ::::: :::::::::::: :::j 
1870 26 

1867 16 

1861 23 

1863 27 
Track~ of Coast SurH•y vessels in RP.arch of }"'nlmouth Shoal, 1871an<l1873 ........................................................ . 1871 27 
Trinidad Bay, California, reconnaissance of 18;)1. ........................................................................................................... . 1851 J• 
Umqua.11 River, Oregon, proliminai·y A.Ul'\"t'Y of entrance to, 1854 .................................................................................. . 
Vicinity of the Golden Gate, geological map, 1855 ..................................................................... .. 

1854 47 

1855 ! 58 
Monterey !lay, California, geological map, 1855 .....•••••.•.•.••••••••••••.••.•••••.••••••••.•••••••••••••••• 

Washington Souutl au<l approaehes, "\\a.Hhington Ten·itory, 1866 ........................................... -........................................ .. 
1855 i 59 

1866 ! 24 
Yaquina River Entrance, llregon, 186R ................................... -------- ........................ ____ ..••.• ___ ..................... . 1868 I 2~ 

I 

IIIH.-Ala.q.ka, inclurZing the coast and the Aleitti•n 1.Yl<inds. 

·------~·------------------------------

Title. Year of I Number 

-------------------------_:-epo~t~., ofeketcb. 

A.Ja11lrn and adjacent ter·rit<>ry, 1869 ................................................... • •• -- •• •• • •• •• - •••• •• • • • · • • • · ·• • • - · ~-868772 1 20 
Ala5ka Peninsula and part of the Aleutiau bland•, with tidal illagramR. .. .... .... .• .. .. .. .•••.. .•. .. . . . .. . . •. ••.•... ... 17 
.Aleutinn Toland•, 1873 .................................................................................................. 1873 / 17 

Explorations in Alaska, 1874. •••••• .•••• •• . • . ••• • •. . . . . . • • .. • • • . • • . . . • . . • • . . .. . • •• . •••••. ............... ••• • . •••••. ••• • .. 1874 / 2l 

~~:::;~:~c::d~:~:~~t~~::~~~:i::.~~;::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::· ~: \ ~~ 
N ortbweat co""t of .America, Sheet No. 1, Cape Flattery to Dixon Entrance, 1868....... . . • • .. . • . . . . . • . . . .. . . . . . .. . . . .. 11368 20 

2, Dixon Entrance to Cape St. Elias, 18H8... . .. . . .. • • . .. • • • • • • . . .. . .. .. . . . . .. . . 1868 21 

3, Icy Bay to Seven Islands (Semidi Island•), 1868 . .. . • . • . . . • • . • •• • • . .••• .• .. . . 18tl8 22 

Sitka Harbor, .Alaeka, 1869 ..................................................................................... ., • . . . . • .. 1867 21 
St. l'anl Harbor, Kadiak bland, Alask&, 1869.. •••••• •• . ........... .. .••• .• . .• • . . . •• . . . . . •. .. .. .. . . . . . •. . . ... • . . • •. .• • . . . 1867 22 
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III12.-Interior States. 

Title. 

Diagram a-ecompanying map in sixteen shet>ih of the Tennessee. Rh-er, 1865 .. __ -----· ------ ------ ____ -- ... _. ----. 
Ohio River from Mound City to Caito, 1864 . . •..••......................••......•••••••..•.••.......•.•...••...•....... , 

.lli::>sissippi IUver, from Cairo, Ill. 1 to St. Marj·'s, Mo., in six sheets: ll 

Sheet No. 1, from 1 to 25 miles above Cairo, 1865 .............................•.............••........•.............. , 

!: ;;:: :~ :: :~ :~:: :::: ~:'.:~: ~!::::::::::::::::::::::::.: ::::::::::::::: :::::: :::::::::::::::::: ::: I 
4-, from 62 to 78 miles almvo Cafro, 1865 ...... ---------- ---· .. ------. _. ------ .•. -------- ....... ----- ... ___ . _ J 

Shl'ets Nos. 5 arnl '1, from 78 to 96 antl from 96to115 miles abo-vo Cair<J, 1865 .......... ------·--------· .. ·-······· ...... : 

Year of 
report. 

]}Ui;) 

1Sfi:i 

1P6:\ 

1~C:l 

186;"", 

l&fi:1 

Jl'lj~. 

245 

: 
Nnmber 

, of map or 
1·hart. 

rn 
31 

11) 

!ti 

17 

1; 

1.'\ 

IV.-DI.A.GR.A.MS, DRAWINGS, AND MISCELLANEOUS SKETCHES, ILLUSTRATING THE METHODS, 

.APPARATUS, .A.ND RESULTS OF THE SURVEY, AND PUBLISHED IN ITS ANNUAL REPORTS 

FR0:\1 1844 TO 1885, INCLUSIVE. 

NoTE.-Under this heading the arrangement is by subject heads, as follows: 
IV1.-Apparatus and instruments. 
IV2.-Astronomical observations. 
IV3.-Az·i·muth determinations. 

(See Time, latitude, longitude, and azimuth observatiom;, under IV1, and IV34, Time, 
latitude, longitude, and azimuth determinations.) 

IV4.-Base-lines and base measurements, diagrams relating to and showing results of 
I Vs.-Ourrent observations and statiom. 
IV6.-Deep sea soundings. 
IV1.-Drawingpaper, tests of. 
IVa.-Drawings, topographical. 

(See Topography and topographical drawings.) 
IV9.-Eclipses, solar. 

(See Solar eclipses.) 
IV10--Geodesic leveling. 
I Vu.-Geodeti.c surve.11s, methods and results. 
IV12.-Geograpkical positions. 
IV13.-Geological mapts. 
IV14.-Gravity research. 
IVm.-Gulf Stream explorations. 
IVl6.-Harbor and rive1· improvement.B. 
IV11.-Hydrography. 
lVrn.-Hypsometry. 
IV19.-Instruments and apparatus. 

(See .Apparatus and instruments.) 
IV 20.-Isogonic, is()clin.ic, and isodynamio rnaps, charts, and diagrams. 

(See Magnetic declination, dip, and intensity.) 
IVzi.-.Latit1ide determinations. 

(See Time, latitude, longitude, and azimuth determinations.) 
IV 22.-Longitudes, chronometric. 
IV 23.-Lmgitudes, telegrapkic. 
IV 24.-Magnetic deolination, dip, and intensity. 
IV z:;.-Meteorological researches. 
IV 2'i--Miscellaneous. 
IV 27.-0yster-bed surveys and exploratiou, 
IV 28• -Physical hydrography. 
IV •-Project limit.B for chartll. 
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IV 30.-Pndections. 
IV31.-Solar eclipses. 
IV 'J2.-Tclegraphic longitudes. 

(See Longitudes, telegraphic, and also tliat imb-heading under the general heading 
"Apparatus aud instn1men ts.") 

IV33.-Tidal observations, discu.~sions, and re:?ults. 
IV 34.-Time, latitude, longitude, and azimuth ikterminations. 
IV """.-Topography and topographical drawings and sketches. 
IV35.-Transits of Venus anil Mercury. 
IV 31.-Triangulation. 

IV1.-A_p_paratus and instruments. 

The sketches and diagrams classified under this general heading will be found indexed under 
the following subheadings: 

Base apparatus. 
Currents. 

Geodetic signals, tripods, and scaffolds. 
Gravity research. 

Meteorological researches. apparatus, 

Deep-sea sounding apparatus. 
lleep-sea temperature and density ap-

paratus. 

Gulf Stream explorations, instruments, 
and apparatus. 

Hydrographic work, signals, instru-

and instrnmeuts. 
Physical hydrograpLy. 
Solar eclipses. 
Tidal observations. 

Electrotyping and engraving appa­
ratus. 

wents, a!l!l apparatus. 
Hypsometry. 
Longitudes, telegraphic. 

Time, latitndt>, longitml«, and azi­
muth observations. 

Geodesic leveling instruments and ap­
paratus. Magnetic declination, dip, and inten­

sity. 

Topography and topographic s1ir­

veys. 
Geodetic signaling apparatus. 

~~~--~ 

Title. I Date of ! Year of Number of 

--------------------------------------ip~-11-bl-ic_"_'t-io_n. 1·,~ort. )! illusti·ation. 

BASE .APPARATUS. 

Ila•e apparatus, primary-drawings of the apparatus for meaRuring ba.'8-lines, arranged am! comtructed I 
in 1845-'46, A. D. Bache, Superintendent. (lllustration to Appendix 35, 1854) . .•••••• •••. .. .• .. . . ... . 1855 I 

Vase apparatus for measuremcn.t of preUminary ba~c-lincs, devised by C. 0. Boutelle, Assistant. (I1luR-
1Tatlon to Appendix 41, 1855) .. .. .. .... •• . .... .. ........ .•• .. ... .... .. .•.... ... . ........ •. .••• .• ..... 1856 [ 

Ba.se apparatus-cont.act slide, for measuring sub~idiary base-lin{'s, devised by J. E. Bilgard, Assistant, 
and Joseph Saxton. (lllustrat.ion to App«ndix 60, 1856) .................................... - ...... . 

llase apparatus-contact sli<le, etc.,""' above, with improvements. (Illustration to Appendix 45, 18.57) .. 
Baso bar1 6-meter stauda.ri.1 (illustration of expcrirne11ts on 1ength anU expansion of. A pprndix 26, 1862). _ 
Base apparatus, primary-drawings of 1854) illustrating apparatus ai:i a.rran~ed and constructed in 

1845-'46. (Republished from Report of 1854 as illustration to Appendix 12, I<eport for 1873) ....... . 
Base apparatus-contact slide, perfected form of, designed by J.E. Hilgard, Assi•tant. (llluatration to 

Append.ix 17, 1880; faces page 344) ................................................................ .. 

Il&•A apparatas, primary-new 5-meter compensation apparatus for primary base-linea, from designs 
submitted by Charles A. Schott, .Assistant. (illustrations w Appendix 7, 1882) ..................... . 
(See also wood-cuts, pages 108, llO, 111, 120, and 127.) 

Yolo base-line, California, 1881-sketcbes showing parts of apparatus employed in measurement and in 
comparisons with standard bar ..................................................................... . 

CURRENTS. 

185G I 
1858 
1864 

1875 

18&2 

1883 

1883 

Float for observation of surface currents (Patterson). (Illustration to Appendix 20, 1849) .•••..•... •. 1850 
Current indicator (Cra"cn) ..................... _ ... . .. . . . . . . .. .. . . . . .. . . ... . • . . . . . . ..•••. •• •. . • • . ••. • . 1855 
Subcnrrent apparatus, improved form of (Mitchell). (llluslmtion to Appendix 26, 18b9) •••• •• • • • • ••••• 1860 

Surface e.nd subsnrfa.ce current fl.oats (Marindin). (Illustrntion to Appendix 9, 1877, page 107) .• ••••••. ll!SO 
Apparatus for ob&en-ation of deep-SP.a current• (Pillsbury). (Tiluotration to Appendix 14, 188(;; fooea 

page 496). . •• . • . .. . .. . .. . • • • .. . • .. • •• . • • . .. . . . ................................. _.... • • •• • • . • • • • . . . • 1886 

(See also Sigsbee's "Deep-sea Sountling and Dredging," pagrs 123 to 130, and illustration 5, facing 
page 00, volume pnbliohed by the Coast and Geod••tic Survey in 11180.) 

DEEP·SEA SOUJITIJNG APPARATUS. 

Specimen-box for deep-sea eoundlngs ICmvt>n). (Tilustration to .Appendix 54. 11!54) ................... . 
Specimen-box for doop-sea soundings (Sando). {Illustration to Appe11dix 56, 185:\) ••......•.•.••........ 
Deep.,,.,.. •onnding apparatus (Sands)-Burt's sounding nipper, Massey's sounding indicator. (IDustra-

tlons to Appendix 46, 1857) .......................................... ; •••••••••••••••••••••••.•.••.•••. 

1855 

1856 

1858 

1854 

1855 

]856 

1857 
1862 

1873 

1880 

1882 

1882 

1849 
ISM 

1859 

1877 

1885 

1854 

1855 

1857 

53 

64 

60 

4n 

18 

82 

26, 27 

29,SO 

15 
51> 

40 

.................. 

36 

'lll 
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IV1.-.A.pparatus and instruments-Continued. 

Title. Dat.1~ of Y(~~:r 11f KumhPr of 
[1m1Jlicatim1 ri'JIOrt. I illn."ltratiou. 

DEEP-SEA. SOUNl)U\G .A.l'PAliATUS----Cuntinued. 

Deep-sea sounding apparatus uaed by Berrymau on steamer Arctic {see 1mge 34, 1857) .....••••...... -- .. i 

Improved deep-sea sounding apparatu~ {1'rowbrillgf\). (Appmulix 34, 1R'i9) . __________ ... ____ ... __ ..... 

Harnly method of detaching shot in deep-sea soundings (Sigsbee). (Illustration to App<'uilix: 14, !874, 1 

facing page 152, 1874) ......................... • ..................................................... . 

(Soo also volume published by the Survey in 1880, separately from ammal report, with tit le '' Det>p· 
sea Sounding and Dreilging (Sigsbee)." 41 plates, 13 wood.cuts.) 

:DEEP-SEA TE1tlPERA'I'lJUE AN!l DEXSITY APPARATUS. 

Metallic t111"lrmomettw for deep-s~a. temperatures (Saxtou). (Se11 pugn 39, 18!8) ---- ···-··. --·-·-· .••. \ 

Metallic thermometer for deep.sea temperatures (Saxtou). ( .1 ppendix 17, 1860) .......................... 1 

Ocean salinomoter (Ililgard). (Illustration to AJ>p<mdix 16, page l:il, 187!) ............................ · i 
Optical tll'usimcter for ocean water (Hilgar<l). (Illnstratiou to Appemlix 10, page 110, 1877) .. --· .. _ ..... : 

Drop-c:ylinder water-cup 1Hilgar<l, Collins). (Illustration to Appendix: 11, page 185, 18i7) _..... ! 

Ocean salinomcter. (Illustration to Appendix 14, page 188, 1877; see .Appen<lix lU, 1871, aloo) ..... . 
The Siemens electrical deep-sea. thermometer (illustrations to .Appendix: 18, 1882): 

'\Vheatstone's bridge, pn.ge 455; galvanometer, pag-e 45G. 

Diagram showing connN'tion of sinker and its resistance coil with the two insulated wires of thf' 
cable (follows page 457) .....• -~···. -·-- .. --- ........ __ .......................•....... __ ..... _ ..... ; 

DiagrAm Rhowing Wheatstone bridge apparatus and connectious (follows page 4fi7) 

ELECTROTYPING AND ENGRAVING APPAJ~A.TUS. 

Electrotypo apparatus, Coast Survey Office (illustration to .Appendix 55, 

arrangement of batteries, etc ------ ·-· _ ........ ---· __ -----· .............. -- . -- .. -· ......... -
Engraving pantograph (Sorensen's) in use hy tho Coast Survey. (Illustration to .Appemlix: 5, l!\61) 

GEODESIC LEVELL~G INSTRUMENTS .AND APPARATUS. 

Gt·Odeaie leveling instrument. (Faces page 202, 1879; illustration to Appendix. 15, 1879) .. 

Tnrgct an(l leveling rod for ~eodesic leveling instrument. (F'a.ees page 203, 1879) ··-. 
Geodesic rnicrometer level No. 1 (Ride view). {Illustration to .Appentl1x 11, 1880; follnwl'I page 144) ... -­

Geod1•sic micrometet" 1evel No. 1, micrometer screw (front view). (Illustration to .Appendix 11, 1880; 

follow•page lH) ................................................................................... . 

GEODETIC SIGNALING APPARATUS. 

Revolving hdiotrope for geodetic purpose• (Sands). (Illustration to .Appendix 59, 1855) 

Heliotrope, usual form. (Illustration to .Appendix 11, 18GG) ............................................ .. 

Form of reflector for use as a signal in triangulation (Ililgard). (Illu;;;tration to Appendix 1(1, 1867). ---- .. 

Ma,gnesium reflector light for geodetic uigbt. e.ign11l~ as used in 1879 (Boutelle). (IllustraUou to Appen. 
dix 8, 1880; precedes page 109) .................................................................... . 

(Sec other illustrations to this Appendix, pages 106 and 108) ............................ . 

GEODETIC SIGNALS, TlllPOD8, AND SCAFFOLDS. 

~ripod arnl ~caffold for primary t.~angulation (Boutelle) ............................................... l 
Sta.ndaudtugualforsecondarytnangula.tion (Farley)······-·························-·-·····-------· 1 
Illustrations to .Appendix 57, 11<55 .................................................. - ...... ·· · ...... - ... Ji 
l'lansof tripod and scaffold for signal. (Illnstmtion to .Appendix 7, 1868. Soo page lJ:l, 1868) .•........ -

Form of oignal designed for and erected on Mount Shasta, California (Schott). (Illn•tration to fae<· J 

page 56, 1876) .................................................................................... . 

See also in connection with Appendix 7, 1868, a reprrnt of that .Appendix with additinns, but not 1•nh- I 
lished iu any report. (Illustrations on pages 8, 9, and 10. Title of paper, "Fielcl 'Yoi-k of tho 'fri j 
angula.tion "} .... ---- .... ______ ... ---- -· __ ....... -.. ----· .. -- . - .. -. - - . -· - ---· ... -··. - .. -·-· ·· · - -- ·- · , 

Sket.ches showing system of braces for a tripod and scalfold with fioor 96 fe<>t hlf!h. (Faces page 208 of I 
report for 1882, A'!ipendix 10) ........................................ · · · •• ·· -······· · ••·· ••· · - - · -···· i 

Sketches showing plans of floor of scaffold, etc. (Follow• page 208) .................. - .• • - •• · • • - · • .. • • · 
1 

GRAVITY RESEARCH, A.PPARATCS FOR. 

Geneva wooden ataud, B""""I reversible pendulnm, and Geneva pendulum support. (Illnstrationa to J 
Appendix 15, 1876, facing page 204) .................................... · •· ·••· ••• · · ••·• •• •• ·• ..... .. 

GULF STU.RAH BXPLORA.TIONS-.A.PP.ARATUR A.ND INSTRUMENTS. 

ll6tallic thermometer for deep-sea temperatures (Saxton): 

See page 39.1848 .•••••••.••••••••••••.• ·-· ................................................ ·-···-··-··I 
See also Appendix 17, 1860 .................................................... I .....•................. 

1850 

18GO 

IS-;-; 

18J!l ' 

1861 

1s;7 l 
I 

1881\ : 

1880 i 
1880 

188:\ 

1883 

1852 

13G9 

JS@l 

1881 
]Sf<';} ! 

J88c i 

lKf1f1 

1bti!l 

1869 

1882 

1836 

1871 

18i9 

1880 : 

18~3 

188:J 

'879 

1849 

1861 

184bl 
})tt•~ 

Diag:.4 

18GO 19 

1-"7+ ·······-··--· 
1877 ·-·········· 
1877 -- ··--····· 
1877 1-···-······-· 

1882 48 
1882 49 

18:\l 58 
1867 27 

I 
I 
I 

187~ i 52 

1~79 
i 53 

1880 46 

1880 47 

185."1 55 

1'60 ':21 
le'G'j 26 

11'80 : 37 

1880 36 

lS:1,·, f,2 

1868 

1876 25 

lri/7 

1882 31 

1882 32 

1876 i { 
26 

27 
28 

I Dtrn 

1848 l I Diag. 4 

1860 19 
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IV .-Apparatu8 and instruments-Oontinued. 

Title. [ Date of I Tcnr of I Number of 
1pubHca.tion ! rt'port. illn~trstion. 

1---- ! -----1 ---- --
1 I I 

Gi:;L;' BTllEAll EXI'LORATIONS-AI'PARATm; AND INSTllUIENTS-eontinned. ! i I 

~:~;:!:\:!~::;::~~nr:!e:~r~~~~- '.'~~~~'.~. :~~~t.•_r_•_o_~'.· .. _c_n~1'.~'.~~'.~~~~ -t-~ ~~-~~~d~~- ~~'. ~~~~:::::::::::::::I ::~ I ~:: I 
Specimen box for deep-Sea soundini:s (Craven). (Illustration to Appen•li:it 54, 1854) .. ___ .. _ ..•.... ___ .. 1 JR.;; · 1854 

81iecimen box for deep-sea soundings (Sands). (Illustration to Appendix 56, 1855) ..••.. __ ..•.•. __ ...... _: 
Deep· sea, souutling app&.1·atns (Sands). Burt's soundiu~n ipper and Ma~sey's ;sountling indicator. (Ilhu~-

tration to Appendix 46, 1857). -- ... ----- .•• --- ____ -- .... ·-·-· .• __ ......••.••.....•••.•...••.•.••.... 

Deep-sea soundin;; apparatus ltsed on A teamer Arctic (Berryman). (See page3i, 1857) .••. __ . -·--·­
Im}ff0"\"6tl dee:p-:.ma. sounding apparatus (Trowbrid::;e). (Appendix 34, 1859) .••.•.•.••.••..•..•...•..... 

Improved form of snhcurrent apparatus /Mitchell). (Illustration to Appendix 26, 1859) .•....••. __ •. 

llandy method of detaching shot in deep-sea sounuings (Sigsbeo). (Illustration to Appendix 14, 1874, 
facing page 152) .••••••.•..•..•.......•...•..••......•....... __ ..••...•.••••.•.••..••...•.••..•. 

Oeean salinometer (Hilgar<l). (Tilustration to .Appendix 16, 18741 page 154) ...... __ .......•....••.•.. 

Optical densimeter for ocean water (Hilgarrl). (Illustration to Appernlix 10, page 110. 1877) .•.•• __ .•••.. 

Drop-cylinder water-cup (llil~artl, Collin~). (Illustra.tiQn to Apptmdix 14, page 18J, 1877). Ahm oc1·an 

salinomeler (Ililgard), republished from Appendix 16, 1874, page 188, 1877) _ ..... __ ...•.. ------­

(For full set of illustrations of apparatus and mstrumenta omplo3od l>} Sigsl>ee see volnme pre-I 
pared b) tbat oflicerand published h.\ the Sun·ey in 1fl801 "\\ith the tit1u "Deep sea ~ounding and 

Dredginp;. 1
' Forty-one illustrat10ns-h01iotyp~s 01· lithn,l!r~ph~-and thirteen .,,voocl cuts.) 

The Siemens electrical deep-sea thermometer. (Illustrations to Appendix 18, 1882. \Vheatsoone's 
bridge, page 455; gahanometer, pa~e 456: l 

rna:::..•h~;~~:;:~:;:~~)o~-~-i~~~~-~~~1 '.t:s.~~~~~'.~~~~ .. °:~i;. ~i~~- -t-~~ -~~~ _ ~~~~'.~~~~- ~i_r_~"- ~-f -t~~ -I 
D1agram sbowrn~ Wheatstone brulgoapparatus a.nd connections .....•......... ____ ..... _ ...•......•.. 

1 

Appara.tns devise<l by I.ient d. E. Pillsbury, U.S. N., Assistant, for ollservations of deep-soa currents. 
(Illustration to Appendix 14, 188'1, face• p«ge 496i . --·--- __ •. _ ..••...••..•.•..•••••••.•••.•••.••••.••. 

l!YDROGRAPHIC WOU.K-SIGSALS, INST.RlJMENTS, A~D APPARATUS. 

Currentfioat (Patterson). /Appendix 20, 1849)--······-·················--·---········-········-····-·--
~elf-regi~tc~ingtide-~augc, dc1is~d by Joseph Saxton. (Appendix 38, 1853) ........ .............................. ! 
l,urrC'nt-1nd1cator (Craven) ............................................................................................. 

1 

Ga•-pip<> tripod with revolving ball (Sands). (Illustration to Appemlix 60, 1854) .. ·-·-·· ................ ' 

Sea-coast tide-gauge (Mitchclll. (Illustr .. tions to Appendix 53, 1854) ...•••••.•.•••.•••••..••••.••..••• ·-I 
Ti<le-gauge for Axposed situations otfthe coast (Mitchell). (Illn•tration to Appendix 50, 1857) .. _______ . 

Tide-gauge (Trenchard). (Illustration to Appenclix 49, 1857) ·----- ....•.•••••• ···-··----- .•.•...••... _ .. ~ 
Improved form of subcurrent apparntns anfl improved form of pile for securing n tide-gauge or hydro-

graphic sig-nal on coasts exposed to a heavy BPa (Mitchell). (Illustrations to A1ip.,ndix 26, 18:\9\ . __ . 

Specimen cup for shallow soum1ings (Mitchell). (Illustration to Appemlix 39, 186J) . ____ ••.. ___ •• ____ . _ 

New form of dividers devised for the graphic3" decomposition of tidal em-veo (J. R. Gilliss). Appendix 

40, 1860). - -- -·- --- •.. --- . - - ---····. --- -- -·- •.. ---- ·- ---· -- -··-·· - ·-. --·--- ---- -- - -- . ------ - --- ---·. - --
Self-registering tide-gange, latest forms, with improvements (Avery). (TI!ustrations to Appendix No. 

B, 1876, pages 133, 13!, 135, 136, and 137-1876) ..••••••.•.•.••••••••••.•.••••••. __ • ___ ...•. _ ----- _____ _ 

Drop-cylinder water cup (Hilgard and Collins) and ocean salinorneter (Hilgllrd). (Illustrations to Ap-

pendix 14, 1877, pages 185 and 188). - . - --···. --·- •. ____ •••••••••••••••••• --···· •••••• --··--· ••.••••••.. 
Surface and subsurface currentfioats (Marlndin). (Illnstration toAppendix9, 1877, page107) ..•...•.. 
Device for water signal (Hanns). (Page 34, 1883) ..•... ---- ••.•.•••.••.•.• ___ .•••.•. -------- ___ ---· _____ . 

fo•trnrnents devised for sketching inshore line (Fillmore). (Page 133, 1884) -··--- --···--·---- ------ ••. 
NOTE.-For illustrations of inst.U:ments, Clpparatns, etc,, used in special branches of hydrographic 

work, see under heads of Cnrrents, Deep.sea. sounding and deep-sea temperature and density 
apparatus, Gulf Stream explorations, Phy•ical hydrogmphy, and Tidal observations. 

HYPBOMBTRY~INSTRUMli::NTS AXD Al'P.A.RATUB. 

See ••Geodesic loveling." 

LONGITUDRS, TELRGRAPHIC-APPABATUS AND INSTRUMENTS. 

Diagram of apparatus for the determination of longitudes by the electro-magnetic telegraph. (Illus-
tration to Appendix 21, 1856) .••.. __ ..•. _______ .. _ •.•.•...••.•. __ •• _ •.• ___ .•.. ___ ..•.••. ___ .•.•• __ --·. 

Diagrams illustrating experiments on induction time in elcctn:Mnagncts (Dean). (Illustration to Ap· 
pendi.x20, 1864) -····--·-··- ••••••.••••. ·-- ••• ___ .•. ______ . ________ , ..•.•. -·-·-- .•. ______ ••. _________ _ 

Impro'l'cment on the Ripp chronograph (Eimbeck). (Illlli!tration to Appendix 18, l872, page 267). -····­

Diagrams illnatratlng 6pparatns for the determinntion of personal equation. (Appendix 17, 187,, faces 
page 161) ..••..••.••.•.•. ---· •. ____ .••••••• _ .. ___ ---·-- ..••.•.••••• ··-- •• _______ .. ___ ----·- _ ----·--·-

Diagram showing arrangement of apparatlll! upon an ob•erving table. ete. (Page 162) ................. . 

185ti 18fi5 

18'08 1s;;7 

185ti j 1857 

18:i!~ 

lSGO h\.\9 

1877 1874 

1877 1874 

1880 1877 

1880 1877 

1883 1882 

1883 1882 

1886 188S 

1Eso I 1849 

18541 1853 

1855 1854 

1856 1855 

1855 1854 

1858 1857 
1858 1857 

1860 I 1859 

1861 1860 

1861 1860 

1879 1876 

1S80 1877 

1880 1877 

1884 1883 
1885 18i!4 

1856 1856 

1866 1864 

1875 1872 

1877 1874. 
-1877 187, 

15 

56 

55 

70 

71 

39 

40 

w 
--··-·····-· 
·-····-··--· 

............. 

4~ 

49 

35 

1;; 

54 

55 

54 

!ii 

7:J 
72 

40 

40 

40 

-------·-----

----·-···----
·------------
. ............... 
. ................ 

65 

39 

................... 

24 

................ 
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IV1.-Appa,.ra,tu11 anrl instruments-Continued. 

·.-----·-----------
' ' 

Title. Datt· of i )pJJrof '. ~nmlwrof 
pnblication.i' t·l·port. j 1Uustraticn. 

-----------------!~-----~--~'~-----

LOXGITClJEti, 'l'ELli:GllAl'IJIC-APP ARA'IL7B A~n 1NSTHUME..."C'Ts-continued. 

lHagrams (wooil-cnts:) toilh18frate Appernl:x 18. lR74-. Transat1antic Longitudes: 

~:;: ~~~: ::~:~~~: :! ~~::::~ :: !~,e~:jerr~:: :·: :: :: :: : : : :: :: : : : ::: : : : :: :: : : : :: :: :: :: : : ::::: ::::::: :~: :! l 
}la[.!:e 168, circuit.breaking apparatus on chronometer. __ . ___ ._._ .. _____________ . __ ... _ ..••••......••. ] ( 

Pag~ 1751 ar~angements of connections for recor<liug time-signals on chronographs a.t Erest 1 Green-j I 

Diagr:,;·~~ ~:~~·~;~;,~;i·c· -~~~~~~t~;~ ·;~~ -\~-~~;;~~~- ~~~~-.. ~~~~;~~ ·.j~~~~;~~;. ;~~~~~~i~·~~--. «ri;~~;;~~;~~ · 1' J 
to Appcn<l1x 7, 1880, faces page 94) .............................................................. , .... __ 

Di.agram of telegrnpbic app!!ratus for longitudo work 1 i!howing switch-hoard. (Follows No. 34J ....... ·1 
Disposition an<! <'onnection of telegraphic instruments. (lllustratiou to Appendix 14, 1880, follows pagl' \ 

2~1) .................................................................................................. r 
Disposition 1.md co11n0ctio11 oft~legra.phic instruments and chronograph. (Follows No. 66) _ ........... -) 

MAGXEnc DECLl"A'l'IO", DI!', A:;n INTENSITY-APPARATUS A:(D r,;:sTRUME"'Ts. I 
Plan of ma~ndi~ dJaerYatory at Key "\V'e~t, Fht, with arrangement of magnetograpbs. (Appendix 26, , 

Tlle~~~~'.t~· ;~~g·1~~~0~;~~~;:. (iii~~;;~~;~~·;~ ·~~~~;1~i~ 1~:~;~;; :: :::::: :::::: :::::::::: :: :::: :: :::. :: : :: :I 
T~eo~lulit.e mag1wt.om~ter. {lllustr~tiun to ~ppernlix 14:, 18i2) ................................................... \ 
D1p ctrcle. (lllustrahon tu Appenrl1,;: 14-1 1Bi2) ....................................................................... . 

Magnetometer. (lllustration to Appendix 16, 1875, pa:;:e 255) .•.••.•..••• ············-··· ••••••••••••••.. 
.Alt-azimuth and magnetometer. (Illustration to Appendix 16, 1875, page259) ...................... - •••. 
Dip circle. (Illustration to Appendix 16, 1875, pa~e 264) ...... __ .............................................. . 

Dip circle, Kew O!Jservatory pattern. (Illustration to Appendix 16, 1875, page 265) ..................... 
1 M:i.gn<1tometor with theodolite. (Weoor's deaign.) (Illustration fo Appendix No. B, 1881; faces page J 

158) ................................................................................................. : 

Magnetometer. Illustration to Appendix No. 8, 1881 (Lamont's design) ................................. ; 
AH-azimuth and magnetometer. (Appendix 8, 1881) .......................................................... --·-· .i 
Di11 circle. (Kew pattern; Appendix, 8, 1881; precedes page 159) .......................... _ .......... ../ 

l'lan of magl!etio house a~ Point ~arrow, Alasl>a.. (Illust.r:ttion to Appentlix 13, 1883, page 327) ......... , 
.Arrangeme11t of Brooke d1ffereotial magnetometers at Po mt Barrow. (Page 3291 1883) •.••••••••••. _ .•.. 1 

Difilar ancl 'l'ertica\.force magnetometers. (Pages 330, 331, 1883) .................. __ . ·-·--· --· ..... -- .. ~ \ 
United States Polar Magnetic Station, Ooglaamie, Alaska. (Illustration to Appendix 13, 1883, page : 

335, 1883) •••.•• ·~~~:~~~::a~~~~.:~~~~~;~;,:~~~~~~~~~.~;~·;~~~:·~~~-~~: .......... -......... · j 
Apparatus for observations of atmospheric electricit.y at Sherman Station, IT nion Pacific Railroad, July 1. 

and Aug111't1 1872. (Illustration to ..Appendix 8, 1872; opposite page 86) .............................. ' 

PHYSICAL HYDROGRAPHY-APPARATUS AND INSTRUMENTS, 

Metallic thermometer for deep-sea temperatures (Saxton) .....•.•• _ .................... _ .••. _ .......••••. 

Current-float, Patterson. (Appendix 20, 1649) .......................................................... . 

Sel f-reglstering tide-gauge devised by J oscph Saxton. (.Appendix 38, 1851) .••••••••.••••••.••.••••• - ..•. 

Cunentindicator (Craven) ............................ -· ............................................... . 
Specimen hox for deep.sea soundings (Craven). (Illustration to Appendix 54, 1854) ................... . 

Sea-coast tide·!(augo (Mitchell). (Illustrations to App•ndix 53, 1854)· .................................. . 
Specimen box for deep·sea sonndini;s (Sanda). (Illustration to Appendix GG, 1855) .........••..•••.•.••. 

Decp-se.n. souncling apparatus (San<ls); Burt's sounding nipper; }f assey's sounding apparatus. (lllus-

trationR to Appendix •a, 1857) .................................................... _ ................. .. 
Deep-set\ sounding appa.mtue used by Berryman on steamer A7'ctic. (See pnge 34-, 1857) ..... -· -... ·-···· 
Tide-gauge for exposed sitn:>tlons of!' the coast (Mitchell). (Illustration to Appentlh: 50, 1857) ......... . 

Tide-gauge (Trenchard). (Illustration to Appendix 49, 1857) ..................... -·. - ...•... -- ••.. · ... .. 
Improved decp·sca sounding apparatns (Trowbriilge). (.Appendix 34, 1859) ....................... ··.···I 
Snbe.nl"l'ent apparatu&, improved form of (Mitchell). (lllnstrtttion to Appendix 26, 1859) .••••••••..• - •. 

Metallio thermometer for deep-sea temperatures (Saxton). (Illustration to Appendix 17, 1860. :Re· 
published from report of 184!!. See page 39, 1848) ....................................... - .......... .. 

Specimen cup for shallow soundings (Mitchell). (Illustration toAppendix39, 1860) ................... . 

New form of dividers <levi~d for the graphical decowposition of tidal curv<!ll (Gilliss). (Illustration 

to ApJ."'ndix 40, 1800) ..••••.. ··············-··· .••. •·••· ····-· • · · · ·••· ·• · · ......... ••··• ·· ·•·••• · ... 
Handy method of detaching shot in deep-sea soundings (Sigsbee), (Illustration to .Appendix U, 1874, 

facing pa~ 152) •••••• ·-·· ••••••. -·· •••••••••• •••••• •• •· ···-· • • • • .. ••••• · • - ·•••••• • ·- ·••• • •• ·- · · ••••• • 
Oooan aalinometer (Bilg&rd). (Illustration to Appendix 16, 11574, page 154) .................. - .......... . 

Self-registering tidll-gange; lat,est forms, with improvements (.Avery). (Illustrations to Appendix S, 

i8'16, pa.gea 133, 134, 135, ta6, and 137) ................................................................ . 

1877 

1815~ i 

1882 t 

188~ 

JRB::} 

1861 

]867 

1875 

187:'.'1 

1878 : 

1878 

' 1R78 

1R7~ 

lR~'.? 

18k3 
Jll.?!) 

]~~3 
i 

18R4 

1884 ! 
1884 

1884 

187.) 

1849 

u.~o, 

185! i 
tfl5j 

1855 

1855 

1856 

1858 
1858 

1858 

1858 

1860 
1860 

1861 

1861 

1861 

1877 
1877 

1879 

1,,;1 ' ... -..... ---. 

1880 34 

l>l.'U 35 

1S80 60 

1:-:.·~o 07 

l'Gll 23 

1~6:, 29 

187'.:: 20 

1R7c 21 

]875 27 

187:! 28 

rn-;,i ?9 

1s;,; I !!YE 

18RI : 34 

18.'1 :~5 

1881 36 

l.'81 37 

Ji'oa ! ·······-··--
J~S.J ······----··· 
1HF:~ i ·······----· 

\ 
1BP:l ··-····---·· 

1872 ········-··-
i 

181H 1 JVm 
Diag.4 

1849 15 
185::J 54 

1854 55 

1854 56 

18"4 57 

1855 55 

1857 70 

18-07 71 

1857 72 
1857 72 

1859 39 

1859 w 

1860 19 

1860 ,0 

]Sf.0 ! lO 

1874 \ 23 
1874 \ ............. 

1870 ! ............. 
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IV1.-Apparatus and instruments-Continued. 

Title. I 
Date of Year of I Numb&rof 

tmblication. report. illmttration. 

l'HYSICAL HYIJROGRAPHY-APP AB.ATUB A_N_T_l _rs_s_T_R_u_M_R_K_TB-__ c_o_n_ti_n_u_e_d_. ----.---1 _____ , ____ I 
Surface aml snbsurfuce cnrrenUloats (Marindin). (Illu•trations to Appendix 9, 1877, page 1U7) ........ 1 1880 1877 !· .......... .. 
Optical tlen:;imt;ter for oce8.ll water (llil#Rrd}. (Illusl 1·ation to .Appendix 10, page liO, 1877) .... _. _. ____ .] 

Drop-cylinder water-cup (Ililgm·<l, CollinR). (Illustration tO Appendix H, 18i7, page 185) ..•.......••... / 

Ocean salinorueter (Hilgard). (Illustration to Appendix 14. 1877, page 185.) Reproduced from report 
for 1874, page 15J; page 1881 1877 ..................................................................... . 

NOTE.-Tbe inHtrumentK, apparatm• 1 and appliances employed by Sigsbee in his investigations for 

tbe Coa~t Survey in physical hydrography (deep.sea sounding and dredging) are fully described 

and figured in the volume prepared by trui.t officer and published by the Survey in 1880-title, 
"Deep-St'a Sounding and Dredging." Nnmber of illustrations 54, of which 41 are heliotypes or I 
lithographs and 13 wood-cuts. 

Tho Siemens electrical deep-st'>a thermometer. (Illustration to Appendix 18, 1882. Wheatstone's 

bri1lge, page 4-55; galvanometer, page 456): 
Diagram showing connection of sinker and its resistance coil with the two insulated wires of the 

cable. (Follows pago 457) ---- ................................................................. .. 

lliagram showing Wheatstone bridge apparatus and its connections ................................ . 
Apparatus devised by Pillsbury for observations of de~p-sea currents. (Illustration to Appendix 14, 

1885; faces pap;• 496) ............................................................................... . 

SOLAR ECLIP8E8-AI'PARA.Ttr8 A..~D INSTBt:ME:NTS. 

Device for exposure of photographic plate in ohservation of total solar eclipse August 7, 1869, at Spring· 
:field, lll. (lllustr"tion to .Appendix No. 8, 18G9, p1>ge 148) .......................................... . 

Apparatus for controlling driving clock of equatorial in observation of total solar eclipse of December 
22, 1810, at Jerez de la Frontera, Spain. (Illustration to Appendix 16, 1870, page 142) ............. .. 

Apparatus devised for production of an artificial corona December 22, 1870. Illustration to Appendix 
16. 1870, page 167) .................................................................................. .. 

Eye-piece of eqnawrial. (Page 171) .................................................................... . 

Apparatus for measurement of amount ofligbt remaining during totality. (Page 172) ................. . 

TELEGRAPHIC LONGJTUDES-APPA.RATUS AND JNSTBUHENT8. 

See " Longitmles, telegraphic." 

TlllAL OB8llRVATION8-Al'PAIUTU8 AND INSTRUllJINTS, 

Self-registe1·lng Ude-gangll {Saxton). (lllustr&tion to Appendix 38, 1853) .............................. .. 

Sea-coast ticle-gauge (Mitchell). (Illustration t-o Appendix 53, 1854) ................................... .. 

Tide-gauge (Trenchard). (11lnstratiou to Appendix 49, 18::i7)-. -···················-·-···-··-··········-· 
Tide-gange for exposed situations off the coast (Mitchell). (Illustration to Appendix 50, 1857) ....... , .. 
New form of dividers devised for the graphical decomposition of tidal curves (J. R. Gilli88). (Illustra-

tion to Appendix 40, 186C) ........................................................................... . 

Self-registering tide-gauge. Latest form& with Improvements iAvery). (Illustrations to Appendix 8, 
1876, pages 1;;3, 134, 136, 136, and 137) .............................................................. . 

Maxima and minima tide-predicting machine (Ferrel). (Illustrations to Appendix, 1883, Nos. 27 to 31, 
inclnsive. No. 27 fa.ees page 272; the other plates follow in numerical order) ..................... .. 

TIME, LATITUDE, L-ON<HTUDB1 AND AZIMUTH OBBERVA.TJO.NS-A.PPA..IU.TUS AND lNSTRU¥KNT8. 

Diagram of apparatus for the determination of longitudes by the electro-magnetic telegraph. (Illus-
tration to Appendix 21, 1856) ................................... -........................... - .. · .. - .. 

Diairrams illustrating experimentll in induction time in electro-magnets (Dean). (Dlustration to Ap-
p~ndix 20, 1864) ................................................................................... .. 

Portable tra.n•it. (Illu•tration to Appendix 9, 1866) .................................................... . 
Zenith tele•cope. ~Illu•I ration to Appendix 10, 1866) ................................................. .. 
Thirty-inch tlwotlolifo. (llL1Htrntiun to Appt;'ndix 111 1866) ..................................................... . 

Twelve-i11cl1 rt'P''ating cird(~ and ht!liotrope. (Illustration to Append.ix 11, 1866)---· -- - . -- -- ••.. ---.-- ••. 
Meridian aml vljnal nlt.itntle i11Htrnment (Da\'i<lson). (Illustration to Appendix No. 8, 1867) ........... . 
New form of mercurial l101izon (Laue). (lllustration to App~ndix No. 16, 1871, page 191) .............. . 

Imptovonwut on the H'1•p chrono:<raph (Eimbeck). (Illustration to Appendix 18, 1872, page 267)_ ..... . 
l111prm·cd clatnp for the telescope of the theodolite 1Davidson). (Illustration to AppendiX 15, 1874, 

pago 1.53) ............................................................................................ . 

Diagrams illn•tratini: apparatus for the cletermination of pers<>nal equation. (TI!nstration to Appendix 
li, 1874, fact~.s page 161) . ___ ................................................. __ ......................................................... . 

Diaaram ahowing arrangement <>f apparat1U1 upon an obllervlnt tabl<» etc. (Page 162) ................. . 

1833 

1883 

1886 

1872 

is1a I 
1873 

187'J 

1873 

1854 
1855 
1858 

1858 

1861 

1879 

1884 

11156 

1800 
1869 

lb69 

1869 

1869 

1869 

1874 
18i5 

1sh 

1877 

1877 

1877 :. .......... .. 

1877 

1877 

1882 

1882 

188fi 

1869 

lfl70 

1870 

1870 

1870 

1853 

1854 
1857 

1857 

1860 

1870 

1883 

1856 

1864 
1866 

181l6 

1860 

1866 

1867 

(8 

49 

39 

------·-----

------······ 

28, }'ig. I 
28, Fil'· III 
28, J«ig;. IV 

54 

57 
72 
72 

27-31 

65 

~9 

29 
28 
26 
?!1 
28 

1871 .......... .. 

1872 ------------

18741 ............ . 

~:~: ! ........... ~ 
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IV1.-.Apparatus and instruments-Continued. 

Title. ~ Hate of '. Year of Xumbt-r of 
!pablica.tion.; report. : illustratio11. 

-'------·------

TlME, LA'tlTUDE, LOl":GlTUDE, AND .AZIMUTH onsHRYATlONE-AP!'ARATUS AND INSTRI:MKNTS-Contmued. ! 
Diagrams (wood-cuts) to illustrate Appendix No. 18. 1874. Transatlantic Longitudes: / 

ReticuleoftransitatSt. Piene. (Page166) ...................... ., ................................ 1 
Retic~\e of t".'n•it at Brest. (Page 167) ............................................................ \ 

Ciremt-breakmg apparatus on chronometer. (Page 168) ...... ••••·• ··••· · ...... ·••• •• ••·••• ·•• -- ·--1 
Arr~:~;:e~~a;! 1c7~~~~~~i.~~~. ~~~. ~~~~~~~~-:. ~~.~·~'.~~~!~. ~~. ~~~~~~~r~:.h~ -~~. ~~~~~·. ~~~~~ -~i~~: j 

Apparatus for recording a. mean of observed times (C. S. Peirce). (Illustration to Appendix 15, 1875) / 

Recording re!Ay (special form, page 250)............................... ................ ...... .... .. ( 
Diagram of apparatus (oppoAite page250).............................. ................ ... .. I: 5 

Improved open ·vertical clamp for the telescopes of theodolites and meridian instruments (Dav-idsou). ) 
(Illustration to Appendix 13, 1877, page 182) ...................................................... .. 

The Davidson meriuian instrument. (lllnstration to Appendix 7, 1879, faces page 106) .................. [ 
Diagram <lf tele-grapbic n-pparatus fm: lmigitutle work, showing electrical connections. (Illustration to \ 

Appendix 7, 1880. faces page 94) ...................................................................... [ 

Diagram of telegraphic apparatus for longitude work showing switch-board. (Follows No. 34) - -.. _ .•• ·I 
Diepoeition aud C'ODnection of telegraphic instruments. (Illustration to Appendix 14, 18801 follows I 

pago241) ........................................................................................... ! 
Disposition and connection of telegraphic instruments and chronograph. (Illustration to Appendix 14, i 

1880; follows No. 66) ..................................................................... •••••· ...... \ 

Dlnetrations to Appendix 141 1880, on tbe lletermination of time, longitude, latitude, and azimuth: 

1 Forty-six inch (U7cn•-) transit. (Followspage227) .................................................. . 
Portable transit. (Follows page 227) ................................................................ j 

M.erldian transit, or transit and et1ual-altitnde instrument----------·-··-------- -- ---- -- -------------·I 
Pris.ruatic transit aud zenith telescope ................................................................ 

1 
Zemth telcacopo. (Follows page259) .................................................... ·•···••••·· -i 
ThirtJ-i~ch tht,odoli1e. (Follows page 286) ...•.•.••...•••••.•••••. ······•••••···•·•••·•··•·•·· ····--1· 
Twenty-mch (50cru.) theodolite. (Follows page 286) ................................................. . 
Eight to twelve- inch (20 fo S()cn•) theodolite ................................................ ·•••·•· .. · I 
Four-inch (lOcm) alt.azimuth, heliotrope, 8Jld azimuth mark. (Precedes page 287) .... •• - .. • · .. - · · .. · · 1 

TOPOGDAPHY AND TOPOOJUPHIC SURVEYS-APPJ.RATUS A~'lJ L~STRCMENT8. 

Telemeter rod, diagram •bowing graduation. (Illustration to Appendix e2, 1865; page 228) ..... -.•..... j 

Pla~~S~~ bl~~:~:~:~o;:~~ ~;;:'.~~t~~~~: -1~~~~~-~n~. -~-o.~t. ~:.p~~~~- ~~r~~: .. ~]!~~~~~a~'.~~~-~o -~ ~~~~~.i~ ~~: } i 
Telemeter rod, divieions of. (IIJustration to Appendix 13,1880; follows page 190) ...................... ! 
Stadia measurements. (Illustration to Appendix 13, 1880; follows page 192) ........................... -! 

VA.JllOUS DLA.GB.A.HS RELATING TO APPARATt:M AND INSTRCME~"TS. I 
Illustra.tfon t-0 Appendix No. ll, 1877-An examination of three new 20-inch theodolites. (Page 122) ...•. 'I 
Illustration to .Appendix No.1211879-Plan for 011 automatic connl·ction to the g:rnduatiug l·nf!int~ (If the 

CoaRtSnrvcy. (Page197,1879) .............................................................. •·· .. -1 

IV2.-.Astronomioal observations. 

1877 

1878 i 
I, 

1880 i 
1881 

1882 
1883 

1882 ! 

1882 

1~82 . 
1~82 I 

1 

1882 i 

]8~2 I 

]~8J 

1AA2 
1882 : 

1874 

1875 . ~6 

I 

~:;~~·-····· ::!5 

1880 ~4 

188u 3:1 

18~0 G6 

1880 t7 

1>80 : 62 
18,0 G3 

1881l 61 

1~80 65 
l88u "~ 
1soo i G9 

18SO 70 

!B82 18t<O 71 
1882 1880 i 72 

I 
I' 

1867 1865 ; ...... - .••••• 

181'2 

1882 
1882 

l8f0 

18BO 

1880 

1880 ' 1877 

1881 l.HIH 

y 
Title. 

I>ato of ! Yrn1r of i Number of 
puUlication.' report. i illustration . . ,,.._ 

Illnatr .. tions to Appendh: 21, 1860-Report on the expedition to Labrador to observe the total solar 

eelipae of July 18, 1860: 
Diagrams relating to in•trnctiono to observers. (Pages 23~, 236) ................ •· •••. •• ·· ........ .. 
Sketch showing appearance ofcnsp. (Page 242) .................................................. .. 

~~:~:., 0:t~:1!t":~:::~~:..r::::~;;~· ~~~~;;,~· ~~]~~; -~; ·t~~~ -~~~.-. -i~ ~~~~;~ ~;:;~;: ·. ~-- ._ ._ } 
Diagrams illustrating phenomena of eclipse ... -••••••..• -.••.•••..•.•... ·· -··•· •· •••·•••••• · •• · •••·· · 

ID11str1>tion t-0 Appendix 19, 1861-Sola.r spots obser\'ed at Gnnstock Station, N. H., and at W""'hington, 
D. 0., In eonnec'tion with the solar eclipse of Jnly 18, 186G .......................................... .. 

IDnatra.tillD8 to A.ppendh: 8, 18611. Total solar eclipse, A.uirust 7, 1869: 
Location of station and observers of solllr eclipse at Falmouth, Ky. (Pages 130, 131.) •••••••••••••••. 
Diagn.m of &Olar spots at Shelbyvill.,, Ky. (Page 137) .............................................. . 
Dla8ftm of eolar apota at Shelbyville, Ky. (Page 139) .............................................. . 
Diagram of lltllar spotB, with outline of oorona. (Page!l 142, 143) •••.••••.•••••••••••••••••••••••••••• 

-----

1861 
1861 

1861 

1861 

1862 

1B72 
18'72 
1872 
1872 

I 
I 

1860 1 .... 

1860 ! ···-···--···· 
1860 \ 38 

1960 ! 39 
I 

1861 r 29 

1M9 1····· .. ····•·· 
186\1 i .............. 
1869 

1 

.............. 

1869 .••••••• •·•••• 
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IV2.-A.stronomical observations-Continued. 

Title. \ Date of 

0

1 Yea.r of Number of 

------------------------------------------publication.! __ rep:~ illustrati-0n. 

Sketches of Baily's beads before totality and prominences on western limb of sun, as observed at 
illustrations to Appendix 6, 1869. Total solar eclipse, Angust 7, 1869-Continued. I 

Springfield, Ill., August 7, 1869. (Pages 150, 151) .....••..••.... ...... ............................ 1872 1869 ............. . 
Sketches showing bisection of solar il!'Ots, solar protuberances, etc. (Pages 156, 157) ................ ' 1872 1869 f ............ .. 

Diagram showing path of the total eclipse of August 7, 1869 (astronomical day, August 8)..... ...... 1872 186U I 2' 
Diagrams illnstrating the corona. and o1her phenomena of eclipse a.s observed at etations in Alaska, 

Illinois, Virginia, and Tennessee................................................................. 1872 1869 1 25 
Diagrams illustrating phenomena of eclipse as observed at Df!s Moines and Cedar Falls, Iowa., and I 

Saintl.ouis,:Mo ... ,,_ ............... _ ... ,,..................... ....................... ........ 1872 18691 26 

D~:::~=:::::~~~~;:.~:~;::ti~: ;~:::~::;:::::vat::::::::.:::) 
8

~:~. ~~~;~~~ ~~-~-~~~~~~ ~: :~.
7

~~. 1873 1870 ! ......... . 
Tracings'bf corona; obser-ration at Jere•, l5pain. (Page 149) ...... ................... ............... 1873 1870 I' ............ . 

~!:~:~e:~ il:;:~:~;~:~~ii~~~~~~~~~ ~ ~~ ~~ :~: ~~ ~~ ~~~~~-.·. ~ ~ ~ ~ ~~~:: ~~ :::~ ~~ :~:: ~:: :~ ~: :~~:::::~ ~~::::I:::::::::::. ~:: ....... I .............. . 
Diagram showing station near Jerez, etc ............................................................................................ . 
Sketch of corona as sef'n nt Catania, Sicily ...................................................................... . 

Illustratiom~ to .Appendix 8, 1872-Report of astronomical and me~orological observations made at Sher-
man, Wyoming Territory: 

Curvea of daily variations (atmospheric). {Faces p11.ge 80) ............................................................. ) 

Curves of hourly oscillations (atmospheric). (Faces page 82) ........ -----· ................................ --1 
Part of solar spectrum. (Fig.1,page 159) .......................................................... l 
Spectrum of Alln-Bpots. (.Fig. 2, page 164) ......... ·: ............................................ _ ................................................ J 
Spectrum of solar prominence. (Fig. 3, pagA 167) ................................................ . 
Forms of solar prominences. {Page 168) ........................................................ .. 

Sht"lrmi;m Rtn.tion, skctcll showing location of observatory, etc ............................................................... . 
Sketch showing location of transit of Venus station of 1769 a.t San Jose <!el Cabo, Lower California. 

(Illustration to AJ>pendix 10, 1874) ................................................................. . 

JllnRtratio11 to ApJH?n<lix 13, 1875-R.-•yJort of Trnnsit of T enaR Expedition to .Japa.n. (Page 223) ....... .. 
Illustration to Appendix 14, 187.'>-R<•port of TnnRit of Venus Expedition to Chatl1am Island; sketch 

showing station of observrition at Whang-a.roa II::irbor. (Faces page 232) .......... •4•• ..................... . 

Diagr·amo illi!strating Appendix No. &-Report for 1878. Observations of the Transit of Mercury, May 

6, 18i8: 
Sketch sliowing location of observing station. (Faces page 82) .................................... . 
Sketch showing position& of planet Mercury dut'ing observations at Summit station. (Faces page 

86) .............................................................................................. . 

Illustration• to Appendix 20, 1882-The total solar eclipse of January 11, 1880, as observed at Santa 
I.ncia. Cai.: 

Diagram of di•ko of sun and moon and of cusps of sun and disk of moon. (Faces page 488) ....... .. 
Sketches of corona, protnherances. etc .......................................................................................... . 

~---------~----------

IV3.-.Azimuth determinations. 

See'' Time, latitude, and azimuth determinations." 

1873 ' 

1873 

1875 

187!'i 

1877 
1878 

1878 

188! 

1881 

1883 

1883 

28 

~ 

1872 ............. . 

18721 

1874 
1875 

1875 

]878 

1878 

188~ 

1882 

18 

22 

25 

27 

28 

51 

52 



 

UNITED STATES COAST AND GEODETIC SURVEY. 253 

IV,.-Base-lines a1id base-measurements-Diagrams relating to and slwicfog results of. 

Title. I Dato of 
11 

Year of 
!Jrn blication. repol't. 

Number of 
illustration. 

-,-----
' Illustration to Appendix 26, Report for 1857. Diagrams showing profile •nd cross-sections of Eppin;; i 

-----i----~-

base, Maine; also plans of ruonlllllent, etc ................... _ ......... - ......... --- _ ................. ' 
Progress sketch No. l to Report for 18tl2. sllowing the triangulation connecting the E11ping, Mas8athn- \ 

setts, and Fire Island primary base-line,s ---- -- ·---· .... -- .......................... ~'-- ............... ; 
NOTE.-For other sketches showiug this connection fl.ee heading II and Sect.ion I. j 

Sketch showing the primary triangulatiou betwL"eH } in; l~lautl a.uU 1\.eut Lisla.utl lmse-liue.s1 i8~a t<J 1851. j 
(Illustration to Appendix 8 autl supplcmeut, Report for 1806) .......... - ..... ---- ..... - .. - . - . - - · j 

Atlanta base-line and primary triangulation <'on11ectetl therewith. (See .Appendix No.12, 187J) 
Marsla.nd and Georgia. base-Hnc8, primars tritrngulation bi._:,twcen~ ........ _ .....••........ - .... . 
Illustrations to .Appendix No. 8, Report for 1802. Report of the rueasurement uf tho Yolo base-line, 

California: 
Skttch showing marking& of etono placed at end of bar to mark its projection beJ oud base statiou. 

(Pago 142) _______________ .• __ ·-·. ·-. __ ---- .....•. -· ___ . _ ... ____ . _ _ ____ . _______ .. 

Yolo base-line. Topogra}Jbical sk~tch. Profile and connection with lhc main triangulation ......•. ~ 
Yolo base-line. Plana anll Yerticalsectionsof subsurface markl"lo at southeast base. Views of trestle 

bridges and platfornrn, and of parts of apparatus ____ ._ -- ... ____________ ... ___ .... ----- ____ -- ___ _ 

Plan showing party at work; sketch showing portable bJl.Se-bar, comparing boam, and fractional bar-
1neasnro .•.• -- ................................................................ -- .......................... . 

Dia~::n;:, ~!;;~r;:~:: ~~g:·;~)t~-~~ .t.~~ -~'.~r:~~:'.~~ -~~~ '.~~~-t-~ -~~ ~'.'~.~~~~ ~~~~'. ~~l~~~~i~ .. _<_~~~.~:.~~~:.I 
Skotclrns illustrating .Appendi>: 9, 1885. Results deduced from the geodetic connection of the Yolo I 

base-line with the primary triangulation of California . _ •.. _............. . ............ _ ... __ ...... _, 
Diagram of triangulation immediately conneat.ing with Yolo base, page 442. Progress sketch-, I 

1885, No. 16 .. _ ............................................................ _ •. _ .................... : 

1858 

1861 

18C9 

1875 

1&79 

1883 
1883 

1883 

1883 

1884 

1886 

1886 

•For additional sketches showing this triangulation see beading II and Sections III, IV, and V. 

rv5.-0nrrent obsei·vations and stations. 

I 
1857 ! 

186~ 

1866 I 10 

1sn I 11 

1876 10, 11 

18~2 I ............ 
1882 : 28 

1882 29 

I 
1882 30 

1883 32 

1885 

1sas I 16 

Title. 
I ' I Date of I Year of ' Number of 
i1mblieation.! report. i illustration. 
. I 
-----; ----- ------

Sketoh showing positions occupied in making observations on curn~nts in New York Day ancl Harbor f 
and the Ea.st River. (See pages l 7.18, 1845) ......................................................... . 

Sketch ahowin,e: current stations occupied in ~'isber's Island Sound .. , ... ___ ............. ··- ............ . 
Chart showing course an<l velocity of tidal current at ebb in Boston TI arbor from observations in 

l8f7-'!18. (See Appendix 8, 1851) .... __ .• ___ ... __ _, ------ ____ . __ .. ___ .• _. _________ . ________ . _. 

Tidal current.a of Nantucket Shoals. (Illustration to Appendix 48. IS54) _ ........... _ ............. _ .... . 

Tidal currents of Loni,: Island f:ound and apprmwhes. (Illustration to A ppcudix 50, 1854) ..•...•......• _I 

Sketches showing the current stations occupied in and near New York Harbor Eu trance, n.ntl di.a.· 

grams showing velocity of currents in same localitiea, and also the s~t of currnn1o in Sandy Ilook 
Bay. (Illustration to .Appendix27,1858) ........................................ _ ....... __ ..•. ------

Diagram preRenting a general scheme ot' currents in New York Harbor and its approaches from obser· 

vations 18li7-1858. (Illustration to Appendix 13, 1867, page 168) .................................... . 
Diagrams to il!OBtrate Appendix 10, 1871, on the location of harbor-lines... . . . . . . . . . . . . . . . . . ... - ...... . 
Current stations, Middle Ground Shoa.l, New York Harbor. (Illustration to Appendix 16, I 87:!) - --

Diagram of transverse curves of maximum velocities of ebb and llood currents in Fol'<' Ri '""'·Portland, 
1873. (Illustration to Appendix No. 8, Report on "Phy~ical Survey of Portland Harbor;" face• page 

102, 1873) - ----- ............. ------ ---------- ...... ------ ... ----- - . ---· - . ---- -- - - - - - .. -- - ... --- . - - - - - --
Curves of velocity and density at South Pass Bar, Mississippi Ri"<"er. (lllnstration to Appendix No. 11, 

1875; faces page 1110) ............................................ -· ............ -- ..... -------- • •· --·· 
Flood and ebb currents in the vicinity of the United States Navy-Yard, New York. (Illustration to 

Appendix ll, 1876) .................................................. _ ................... -- ....... -- •. 

Dluetrations to Appendix No.10, 1879. Physical hydrography of the Gulf o~ Maine; 
Currents at entrance to Gulf of Maine. (Diagram facing p11ge 175) - -- .. - •.. --·--·. -- - --- - . -- ....... 

Diagram (page 181) ebowing varying courses and velocities of current on ihe eastern slope of 

George's Bank. (See pag<) 182) .. : .. ................... -- •· ....... · ....... • -- · •• · · -- • · -- • · · • · · -- · 
Cbat't ot currents in Bering Sea and adjooent wateN.1881. (Illustration t.o Appendix 16, 1880) . - . -. - .. 
Illaatrations to Appendix No.16, Report for 1885. Report on deep-eea current work in the Gulf Stream: 

Chart showing locality of '1l'Oll8·M>Otion .A for observation of Gulf Stream currents. (Faces page 

BOO)······ •••••••••••• ·········•••··········· ••••••••• ••···· ..................................... . 

i 
18461 
1846 

1852 

1805 I 
18j5 I 
18ti9 ! 

I 
1869 I 
1874 
1875 

18i5 

18i8 

1879 

1881 

1881 

1882 

1886 

1845 C' 
lti45 C' 

1851 A' 
185i ' 13 

185• / 
10 

18581 39 

1867 I· -- -- -.. -- ---
1871 35 

1872 2'J 

1873 ·••&••·· .. •••• 

1875 24 

1876 23 

1879 4t 

1879 ................. 
1880 81 

1885 B'I 
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IV5.-0urrent observations and stations-Continued. 

Title. Dateof I Year of I Number of 

pu~~-~~~~· re1mrL. _illustration. 

IliL1strations to Appendix No. 14, Report for 1885. Report on deep-sea current work in the Gulf 
Stream-Continued. 

Chart shmving positions of current stations, cross-section A, Gulf Stream ............................... . 

Vari;1tion in velocity of currents with changes in moon's declination ..........................•..•.. 
Curves from observations of currents, Gulf Stream, anU declination and phase of moon at time~ of 

observation (No.40) ..•... ···············-······················--··--························ .... 
Cnrves of observations of currents, Gulf Stream ..•......•.•••.•..•.......•.....••.•••..•••••.•••.•• 
Curves of obaervations of cn1Tents,Gulf Stream ..................................................................... . 

Cnr"Ves of observations of cnrrenb, Gulf Stre.a.m .......................... ··--· ..•.... -··. -··. --·· .•..... 
Gurves of observations of cmTents, Gulf Stream ................................................... . 
Curves of observations of currents, Gulf Stream ...•••......••••.•.•.•.•....•..••..•..••••.•........ 

IV6.-Deep-sea soundings. 

Title. 

I 
1886 : 1885 i 38 

1886 1885 I 39 

1886 1885 40,41 
1886 1885 42 
J8f6 )88; {3 

1886 1885 l 44 
1886 18851 45 
1886 1885 I 46 

Date of I Year of I Number of 
publication. rcpori. I illustration. 

---------------------------------!----'---: ___ _ I , Sketch showing the progress of offshore soundings, Section II (Mont.auk Point to Delawarn entrance,) 
in 1844and18!8 ................................................................... _ .....•...•....• 

Sketch showing the progress of deep-sea soundings in Sections II, Ill, and IV, 1Sl9 tn 1851. ....... . 
t;ketch of the Gulf of Mexico, showing lines of deep-sea soundings and profil~a of bottom, scah~ 1-2400000 

(seo page 89, Report 1855) ........................................................................... . 

Sketch of the Gulf of Mo xi co, •ho wing lines of deep-sea soundings and profiles of bottom. scale 1-2401,oi:o 

(see pagu 66, Report 1856) ............................................... .- ....•............ - -........ . 
Curves illustrating the descent of the sounding weight and line in deep-sea. soundings (see A :ppcndix 

No. 37, Report 1851!) .........••..•..........•....•.•.•.........••...••......•..........•...•......... 
Diagrams to illnstrate Appendix No. 5, 186G: 

Sections of soundings across the Flurida Channel from Sand Key Light to El Moro Light, April 
an<l May, 1~66 ................................................................................... . 

Diagram showing rates of outrun of line (pa.g-e 139) ............................................. ·-···· .... . 

Soundings taken in February aud March, 1872, across the Yucatan Channel (seH page32, Report for 11'72). 

Deep-sea soundings in the Gulf of Mexico and Caribbean Sea, scale 1-8000000 (see Appendix No. 6, 
pages 100to1021 .................................................................................... . 

Deep-s1•.n Aon1ulings, etc. (same sketch), (see pages Z7 1 2@, Report for 1880) ............................... . 

18!9 I 18481 

1852 I 1851 

18561 

1856 
I 

1856 

1855 

lfi50 185R 

1869 1865 
1869 1860 
1875 1872 

1881 1879 
1882 1880 

Deep·se" soundings. etc. (same sketch), (seo pages 29, 30, Report for 1881). ...•••..••••...•.•.•...•.... - . 
Depths an<l temperatures obaerved in the western part of the North Atlantic Ocean, between 1881 anrl I 

1883 (illustration to Appendix 19, 1882) .............................................................. . 

1883 

1883 

1881 

1882 

IV1.-Drawing paper, tests of. 

Title. I Date of 
. publication. 

Year of 
report. 

38 

38 

17 

24 

21 

21 

21 

50 

Number of 
i1lnetrat,ion • 

~~-~~~-~---~~~-~---~~·~-----~~--~~--~~~---:,-~~---~-----!------

Diagrams illustrating- the contraction and expu.usion of backed antiquarian and parchment drawing \ 
paper from experiment>< ru<Lde in April and May, 1861 (illustration to Appendix No. 15, 1861) ........ \ 1862 1861 ............ . 

I 

IV8.-Drawings, wpographical. 

Sec "Topography and Topographical drawings." 

IV s--Eclipses, solar. 

&e '' Solar eclipses." 
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IV10 .-Geodesic leveling. 

Title. 
\-~~~t-e--~~~~~ ~-l;~;her of 
public:lti1in J('port. illu~trntion. 

Diagrams illustrating Appendix 31, Report of! 854 (POI<"" 96, 98) .•••••••.•.••••••..•••.••..•.•.•...••... : 
lllustratioms to Appendix No. 11. 1871.* Comparison of methods cf determining heights by]t"veling, -vcr- j 

tical augles, and barometric measures (p,tges 161arnl170, 18il) --- - __ ----- - _ -- --- ____ - _. ___ ------ .. __ , 

Diagrams to illustrate Appendix :No. 11, Report for 1880. On geodeaic leveling on the :l\Iissi•sippi Ri..-er: I 
~!:g:t~~:r0<~i::~!:ns8 s~=~~~~:::::: ~~:;·i~-~;r~:,~·;,~~.-.:··. ····· ···- -- ·----- --- . _, .. -· ·- ·- ... -- .. ··-- ·\ 

Diai;:rams illustrating Appendix No. 11, 1882. Results of tbe transcontinental line of geodetic spirit· 
lo~clin~1 ~tc.: 

Wood-cut (pa~e 520) showing reading point of tid('·~au_:!e antl water.lclcl at Sandy llook, N. J. 
Woocl-cut (page 556) showing inRcription on bench-mark at East Saint Louis, Mo ..•...•...•.•• 
Diagram (facing page 556) showing route of lino mul position of principal bench-marks between 

Sarnl;- Hook nntl Saint Louis ........•.•........................................................ 
Rypsum0tric measures at Mount Diabloand Martine.z East, California, March an<l.April, 1880 (illustration 

tn Appendix 12, 1883) ....•.................•....•...................... - ......................... . 
lllustratioos to A11pendixlO, 1884. Results of a trigonometrical determination of the heights of the st:t· 

tions forming the Davjdsou quadrilater.ils (pages 4Cl and 404, 1884). ---····- ....••..•....• ··-··-- ... 

185;) 

1874 : 

18821 

I 
1ss:i I 
1883 I 

:1 
18851 

-----~ 

1854 -·-·------·-

1871 ·-----------· 

1880 45 

186~ ............. 
1882 --·-·-······ 

1882 : 32i 

I~B:l i 33 

) 
!Bo! ................ 

•Reprinted with same Ulnstrations as A.ppendix 16 to the Repor~ for 1876. Illustration• on pages 348, 353, ll'IG. 

IV11 .-Geodetic surveys, met hods and results. 

Title. 

Illuolralions to Appendix No. 39, Report for 1854. Comparison of methods of reduction of hol"izontal 
angles, etc.: 

Progress sketch, Section I ..................................................................... , ............................ . 
Sketches, Illustration No. 58 ........................................................................ . 

Sketch showing the primary triangulation between the Fire Island and Kent, Island base-lines, illustra­
tion to Appendix No. 8, 1866. Report on the geodetic cormection of the two primary base-lines in 
New York and Maryland ..•..••.•...•..•...••••••.............•........•......••...•.......•..•.. 

Diagram to illustrate .A.11pendix No. 9, 186i. On the use of railways for geodetic purposes ..•.....•...... 
Illustrations to Appendii< No. 7, Report for 1868. Field work of the seooudars tri;.ngul•tion: • 

Reduction to oonter of station (diagram, page 119) .................................................. 1 
Computation of spherical excess (tliagraw, page 123) ..................................... ·- ................. - · I 
Three-point problew (diagmrus, i•age 130) .......................................................... ( 
Rectangular co-ordinates on a plane projection (page 131) .......................................... I 
:Measurement of base-line, cros•ing a creek, etn. (page 137) .•..........••...••..•.•.............. J 

NOTE.-This paper was reprinted with additions to holh text sntl illustrations in 18i7, but was 
then printed separately, not appearing as an appendix to any Annual Report. For tbc illus­
trations to the third edition see Report for 1882. 

Sketch illustrating the a.djlll!tment of the triangulation of Loni: Island Sound and t.he N ant.ucket arc 

of the meridian (seeA.ppendieeaNos. 8and 9, 1868) ··-··--··· .............. ·················- ..... . 
Diagram showing station errors in latitude and azimnth on the Nantuckl't arc (pag<J 151, 1868) ........ . 
Diagrams on pages 268, 27J, 274, to illustrate Appendix 15, Report for 1868 . . . . . . •• . . ... • . • . ........•.•. 
Illustrations to Appendix No. 7, 1869. Local dellections of the zenith in the vicinity of Washington City : 

Diagram (page 115, 1869) . . •• • .. .................................................................... . 
Topog-rapbical sketch, showing hypsometrical featur611 of country surrounding Waahington ..••••.. 

Diagram illuatrating Appendix 21, 1870. On the theory of errow of observation ........ - .•.•............ 
Diagrams (pages 1114 and 170, Report 1871) to illustrate Appendix 11, 1871. Comparison of methods of 

determining heights, etc ......................................................... · · · · · • ..... • · · · •. · · · 
Diagrams (pages 186and188, Report 18'il) to llluatrate .A.rpend.ix 15. On the adaptation of triangulations 

to the various conditions of conligur&tl.on. etc., of the surface of a country ....••• - -·.... • •• · • • ••••. 
llluatration to Appendix 12, 1873. Primary triangulation, vicinity of Atlanta. .••.••••••••....••• ••• ..... . 
illustration to .A.ppendh; 13, 1873. Note on intervisibility of stations (page 137, 1873) ................... . 
Diagrams (pages 282, 285, 288, 1111<1 289) to illustrate AppendiX No. 17, Report of 1875 .................... . 
Diagrams (pages 3lli and 3111, Report for 1S75) to lllllStnte Appendix 19. Formulm and factors for the 

computo,tion of geodetic latitudes. longitudes, and az!mnthB ........................................ . 
Sketch and drawing to illustrate Appendix 10, 18i5. . R port on YoUDt St. .lliae 11Dd lllowit Fairweather 

ud eome llllijacent m.ountallia (following pa&e lflO, 181G) ............................................. . 

Date of Year of J\"umbrrof 
Bk<lch. 1mb1ication,' ivporl. 

I 
1855 i 

1855 ' 

1869 
1869 

1871 

1871 

1871 
1871 

1672 
1872 

1873 

1874 

1874' 
1875 
1875 
1878 

1878 

18'18 

1854 JJ,._bi• 

1854 fJB 

1866 10 

1867 26 

1868 !··· .. ···•· ... 

1868 6 

1868 

!868 .................. 

1869 . ................ 
1869 23 
1870 27 

1871 .................. 

1871 . ................. 
1873 11 
1873 . ............... 
1875 ................ 
1875 .................. 
18'15 .................... 
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1Vu.-Geodi;tic surveys, methods and results-Continued. 

Title. publication. 

-~--- ---·-------------------------·----------------!-----

Date of I 

18791 

JlluslrationH to papers on bypsometry-Appendiccs 16, 17, 18, and 19, Report for H75: 
To Appendix No. 16 (pai::es 3!8 and 353) ............................................................ } 

ToAppcndixNo.17 (page36~) ..................................................................... I 
To Appendix No.18 (pages 369 and 381) .............................. -··· •· ••. - · ••··•• ••· • ·•· ••• •· i 

Diagrams to illustrate ~ppendix2Q, Report forl876. On the1Ldaptation of triangulations, etc.(reprinted I 
with additions from the Report for 1871; see pages 393, 394, 396, and 397 of 1871) ..••...•......••..... 

Diagrams sb_o':lng the triangulation referred t-0 in ":ppendix 0,_!~77. The l'aruplico-Cheaapeake am of I 
tht;..menduw, etc. (see progYeSS sketche8 6 autl '1Rt:portl811)- - - ---- - . ---- - . - - - . --- - - - ---- - - -- -· - - r 

Diagr~m (pag~ 119, Repo• rt for 1878) to illustrate Ap:e~dix 8, 1~78. On the adjustment of the primary I 
tnangnlatmn between tho Kent Island and Atlanta ba.ae-hnes .•. - ... - -· -- - .. - ... ----· .... -· .. ---- .. , 

Diagram showing apparent local <leflectiona of the vertical for the oblique a.re along tho Atlantic coast I 
from Atlanta, Ga., to Calais, Me. (illustration to .Appendix No. 8, 1879) .•••••..•...• - ............... .. 

Illustration showing route of lines of geodesic leveliug betwf>en Fort Adams and Iletl River Landing, 
on tho Mississippi River (faces page 144, Rq>ort of J8go, .Appemlix No.11) ........... --- ........... .. 

Diagrams illustrating .Appendix No. g, 1882. Field work of tlie triangulation (tbirll edition; see pages 
156, 1.57, 158, 167, 172, 184, 185, and 19i, Report for HS~) .... - ...... - . - -- .....• -- . - ..................... - .. . 

Illustrations to .A.j•pendix No. 11, 1882. Resnlts of tho transcontinental line r.f geodetic Apirit-lernling 

from Sandy Hook to Saint Louis: 
Sketch slio,Ying marking of .bench-mark on page 556 .. - . - .... - ............. -•.. - . - -... - ......... - .. - .. i 
Route dia.hrram, showing position of principal ben<"h-ruarks (facing page 556) ... . . . . .. -----. j 

IUustration to Appendix 11, 1883. Result• for tlie length of tho Tolo base (faces pa;:;o 238) ..•.....•..... ' 

Illustration to Appendix 12, 1883. Results of observations for atmospheric refraction in California, de. i 
(follows page 321) ............................................................. - .... -- .........•..... ! 

Diagrams showing- the triangulation between the Hudson River an<l Lake Ontario, to illustrate .Appcn- I 
dix 9, Report for 1884 (faces page 39-0) ............................................................... · 

Illustrations to .Appendix N o.10, 1884. Re•nlts of a trigonometrical determination of the lie' ghts of the ; 
stations forming.tbe Davidson quadrilaterals: · 

~::::: :! :::::::: ~::: ~~~- ~ ~::: ~: ~ ~~ ~: :: : : :: :~: :: :::: ::: ::::::::: :::::: ::: : ~:: :::::: ::~::: ~ ~:: ~ } I 
Sketch sbowing triangulation, etc .................................................................... 1 

Illustrations to .Append;x No. 10, 1885. On geodetic reconnaissance (diagrame, pagAs 476 aud 478): : 

sketches of triangulation, lloston llay and vicinity Edisto base, South Carolina (following page 480) .. 

IV 12.-Geographica l positions. 

I 
1879 i 

I 
1880 I 

1881 

lb'81 

1882 

1883 

I 
18E3 
1883 

1884 

18841 

1885 ! 
I 

18851 

:1 

Year of 

I 
Number or 

r~port. sketch. 

I 
mal ·-·----···-· 

I . 
1876 --------··· .. 

1S77 

1878 ··-····-····-

1879 36 

1880 45 

1882 . --......... -.. 

1882 ................ 
1882 321 

188:1 I 32 

I 
1883 ' 33 

1884 20 

::: i-·····--··;~· 
18851 27, 28 

I 

Title. 1 · Dal.A of II, Year of I Number or 
. .. ·--------------------------publication., T(>port. Hlustration, 

Ske~~:~ ~:::!';;~~~::. !:~=~~;v :~8~:-~~~~--~-o~---~8--~---~ --~---~s-_t_-~-~--~-~--~~:.~'.~"-!. -~~8-'.~i-~~~. d. ~~-=_._in.~-. ~~-t-~~-. 
1854

1,--
1853 

--:~--
Sketch•• to illustrate .Appendix 8, 1855. List of geographical positions, etc_ .•...•. ·······-·····........ 1856 · 1855 A..J 

Sketches to illustrate Appendix 25, 1857. List of geographical positions, etc .•••••.•••.•...•..•.•.••.... 

Sketches to illustrate Appendix 20, 1859. List of geographical positiolll!, etc .......................... .. 

NoT&.-Lista of geographical positions arc published also as appendices to the annual report.. for I 
1851, 1864, 1865, 1868, and 1874, but witbont spt>cial reference to prol?J'ess s'k<'-tcl10s. 

Illnstralions to .Appendix No. 8, 1885. Geographical positions of trigonometrical points in the States of 
Massachusetts and Rh de Island: 

Triangulation in eastern Massachusetts and in Rhode Island ................................................ . 

T1·iangulati n in western Massachusetts and connection with the Hudsen River .•...•..•...•.•..•. 

1858 1857 25, 31, 40, 44, ~ 
I, 2, 11, 16, 

1860 

I~ 

1886 

185~ 

1885 
lBSl'i 

47, 53, 57, 63 

2, 7, 9, 16, 
20, 21, 23, 
26, 28, 31, 34 

25 

2G 
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IV13.-Goologiool maps. 

-------------------T-it_1_e· ____________________ lpn~ll~~tl~:-!__!:i~~1~~ Numberot 
illustration. 

Illustrations to Appen<lix No. 65, Report for 1855. On the physical geography and geology of the coast of 
California from Bodega Bay to San Diego: 

Map of Point. Reyes and vicinity, California ........................................................ . 
.Map of thevicin\tyof theGol<lenGa.te .............................................................. 

1 

Map of the vfoinity of Monterey Bay, California ................................................. .. 
:Map of the country between San Diego and the Colorarlo River, California. __ . ____ --------·~--. __ .. . 

Sketch showing the geology of the co8"t of Labrador (to illustrate Appendix 42, Rep<>rt for 1860) ....... , 
Illnstration to .A.ppendixNo.12, Report for 1880. Report on th,· l>luc clay of the Mississippi River. Goo- . 

logical map of the Mississippi embayment (fo:Jows page liOl ....................................... I 
Geology of the sea bottom in tbe approaches to New York Bay (illustration t-0 Appendix No. n 1884; I 

faces page 438) ........... - ... · .. -- -- · -- .. • · - · · · · · -- · · · · · • · · · · · · -- · · · · · · -- .. · · · · · · · · · · · · · · · · · · .. · · · · ·I 

IV14.-Gravity research. 

----------------·-- ---·-------

1856 i 1835 b7 

1so6 I 18j5 58 

1B56 \ 1855 59 

18.'.'>6 ! 18.':>5 60 
: 

1861 I 1860 ~g 

1882 I 1880 48 

i 
1885 i 1884 24 

I 
---~---

Title. \ Dato of I Year of I Number of 
lpublka.tion.) l'(.'pnrt. \ illm~tration. 

I11ustra.tiom:i to Appendix'!\ o. 15, RPport for 1876. 

and Europe: 

-a.tea~irrements of gravity at initial stations in America-) 

Pendulum station, Ste'°"ens Institute, Hoboken (faein:.; page 204') ................... _ ......•.............. 

Sketch showing Geneva wooden stand, Bessel's rerersible pendulum, and Gene'"a pcn<lnlurn support 
(facing page 205) ................................................................................ . 

Rates of the meridian clock of the Paris Obsel"Vatory (facing page 208) ............................. . 
Pendulum at Kew, correction to chrouometera (faces page 212) ..................................... . 
Pendulum at Hoboken, June, 1877, corrections of chronometers after apply ng mean rates (faces 

page224) ........................................................................................ . 
Pendulum at Hoboken (diagram• 32 to 35, incliisive; follow pa~e 224) .............................. . 
Pitnduluw at Ilob-0ken, decrement uf arc (follows page 254) ........................................ . 
Pendulum at Hoboken, hea'l"y end down and heavy end up (diagrams, following page 272) ......... . 
Pendulum at Hoboken (diagram, facing page 318) ................................................. .. 

lllustmtion (page 198, Report for 1876) to .A.pp<indix: No. 14. Note on tbe thoory of the economy of research 
(pract.ical application of theory at close of appendix to gravity research) .......................... . 

lllagmm (page4M, Report for 1881) t-Oillustrate A.ppeudix 15. On tllc deduction of th& ellipticity of the 
earth from pendulu111 experiments .............................................................................. . 

Diagrams (pages 457, 458, Report for 1881) t-0 illustrate Appendix 16, 1881 .............................. . 

IV1s.-Guif Strcmn c;rplorations. 

Title. 

Diai:ram illostrating the progress of expforation of the Gnlf Stream in JR46 (Appendix No. 4, 18461 ... } 
1 

Do .......................................................................................... . 
Sketch showing the positions and comparisons of the observations in and across the Gulf Stream in 1846 

and 184.7 (l!ell p&.gtlS 30-33, l!W.7) ................................................................... .. 

Sketch showing the positions and comparisons of the observations in and across the Gulf Stream in 1845, 
1846, 1847, and 18'8 (see pages 118-41, 1848) ..................................................... - ... - . 

Sketches showing meau curvea of temperature and comparisons of temperature curves ................ . 
Di~ram of mean curves showing temperatures at same depth in different positions (see pages 38-41, 

Report for 1848) ................................................ · .. -- • · .. · -- .. · -- • · · • · · · · · • · • • · · · · · · · · 
Sketch showing position• aud oompariAon of obeervationa of temperature ill the Golf Stream in 1815, 18ifl, 

11!47, 1848, and 1853 ............................................... -.. • .. •• ........... · --· · · · · · · · .... · 
Diagram of the results of the Gulf Stream explorations, 1853 (see pages 46 to 52, Report for 1853) ..... . 

Sketch ah owing the poaitioD8 and comparison of observations of temperature in the Gnlf Stream in 1815. 
l8t6, 1847, and 1848, a.nd :In 1858 and 1854 (illuatn.tion to Appendix 47, ISM) ............... -..... -.. . 

Diagrams showing the reaulta of the Gulf Stream exploratiol28 from observatiOJ18 made in 1845, 1846, 1sn, 
1848, 1md 1853 (illnatration t.o Appendix 47, 185') ......................... -· • .... - ..... · ........... . 

Gn!f Strewn llketch, showing the axis and limits of the Stream as determined from obs0; vations of tcm· 
peratore 111 tho Coast S~y, and thelimite aa marked by Dr. Franklin in 1769 and 1770 (see pages 
53 to 55, :Report for 1855) ........................................................................... ·· 

H. Ex. 17-11 

1879 i 1876 i 26• 

18i9 I 1876 26, 27, 28 

rnw I 187q w 
1879 I 1876 : 30 

I 
18791 187G :n 
!Ri9 J s-r. 3·) ·r· .,4 3"' 

18791 
I ~;t; 1 · -, . " " '3; 

1879 1870 37•. 37b 

18791 18761 
3jc 

1879 . 1876 ; ----------·· 
1883 1881 I ............. 
1883 11'81 ' ............. 

~----------

Dale Ctf Year of Number of 
pu bl a;atm11 r:·1wrt. i11ustration. 

1847 1816 6, 7 

18l8 1847 n•i. 

1849 1848 n•• 
1849 1848 Dtt11 

!Bin 18!8 Dtrit 

1854 1853 15 

185.i 1853 16 

1855 1854 24 

1855 1854. 25 

1856 1855 17 
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IV1~.-Gulf Stream explorations-Continued. 

Title. 

Diagrams showing the resulta of t:11eGulf Stream explorations from obaervations made in 1845, 1846, 1847, 
1848, 1853, 1855, 1858, and 1859 (to illustrate Appendix 25, 1859) ...................................... . 

lllus:rations to Appendix 17, Report forl860: 
Diagrama llhowilig the results of the Gulf Stream explorations, etc ................................ . 

D-0 .......................................................................................... . 
Chart of the Gulf Stre11111. Bllowillg its axis and limits as determined from explorations between 1845 

and 1860 ....................................................................................... .. 

Dia.grams illustrating Gulf Stream explorations in i860 ............................................. . 
Sections of aoU11diDgs across the l'lorida Chal.lnel from Sand Key Light to El.Moro Light, 1866 (illustra-

tion to Appendix No. 5, 186ll) ....................................................................... . 

Section of the Gnlf Stream on a line N. 8° W. from Cborrera, Cnba (illu,;tration to Appendix 15, 1867) .. . 
Soundings across the Yucatan Channel from Mugere:; l>land, Yncatan, to Cape San Antonio Light-

Ilonse, Cuba (soo page 32, Report for 1872) ......................................................... . 

Doop-sea •onndings in the Gulf of Mexico and Caribbean Sea (references to this chart, pages 46 to 50, 

1879) .............................................................................................. . 

Doop-sea .onndings in the Gulf of Mexico aml Caribbean Sea (references to this chart, p .ges 27, 28, 1880) 

Deep-sea soundings in the Gnlf of :Mexico and Caribbean SNt (references on pal!•• 29, 30, 1881) ........•. 

Depths and temperatures observed in the westem part of the North .Atlantic Ocean between 1A81 and 
1883, including also lines run by H. M. S. Challenger in 1873 (illustration to .Appendix 19, 1882) .•••••. 

Illustrations to Appendix No. U, Report for 1885. Report on deep-sea current work in the Gulf Stream' 
(for illustration 36 see .Apparatus and Instruments): 

Chart showing locality of cross-section A., between Fowoy Rocks and Gnn Cay (faces page 500) ... . 

Positions of enrrent stations on cross-section A . --- ...... ---- ........................... -- .................. . 
Profile of bottom, cro88-section A, and variations in velocity of currents .......................... .. 
Declination and phase of moon at times of observation ••••.•...••..••••.•••.•••••••••••••.•.•••••••. 
Curves of obRervation of currents, station Ib ................................................................... . 

Curves of observation of currents at stations ll•, l', 1•, and 1° ..•.......•..••..••..•....•.•.•....••. 
Curves of observation of currents at station lf1 and vertical curves ........................ u ............ . 

Curves of obser·vation of currents at stations l, l •, 1§, and 2 ....................................... . 
Curves of obo,,rvation of currents at stations 5, 5", and 5', and vertical curve at station 5' ..••.•..... 
Curves of observation of currents at stations 81, 31 4, and 4• . ............................................... . 

NoTE.-Numbers 38 to '6, inclusive, are bonnd in with and follow 37. 

IV1s.-Harbor and river improvements. 

Date of I 
publication .. 

I 

18W I 
1861 I 
1861 

1861 

1861 

1869 

1869 

1875 I 
I 

1881 

1882 

18~3 

1883 

1886 

1886 

1886 

1886 

1886 

1886 

1886 

1886 

1886 

1886 

Year of ! Nnmberof 
rep1.rt. illuRt,?·ation. 

1859 35 

186a 19 

18W 20 

1860 21 

1860 22 

]800 17 

1867 25 

1872 24 

1879 21 

lfSO 21 

1881 21 

1882 50 

1885 37 

1885 38 

1883 39 

1885 40 

1885 H 
1885 42 

1885 43 

1885 44 

1885 45 

1885 t6 

Title. I Date of I Year of / Number of 
Jpuhlicatiou report. illustration. 

s-.-k.-t-ch_r_R_l_o_1_Il_u_s_tra_t_e_A_p_p_cn_d_i_x_N_o_._l_8.-R-e_p_o_r_t, -r.-ir-18-7-5.-0-h-.-.rv-a_ti_o_ns_o_n_o_e_rt-a-in_b_ar_oo_r_an<l river II_____ r--- -1, ----
improvements, collected on a voya.ge from Hong-Xong, via Suez, to New York...................... 1878 I 1875 30 

IV 17.-Hydrography. 

The diagrams and sketches coming under this general heading will be found classified as 
follows: 

Under Apparatus and instruments, such as have been or are now employed in observations for 
Currents, Deep-sea soundings, Deep-sea tem11eratures and densities, Gulf Stream explo· 
rations, Tiydrographic work, Physical bydrography and Tides. 

Also under the following general headings: 
IV5.-0urrent observation& and statiOM. 
IVG.-Deep-sea soundings. 
ITrn.-Gulf Stream explorations. 
rv 20.-Jleteorological researches. 
rv 21·~-0yster-bed surveys and explorations. 
IV 'l8.-Pkysical ltydrography. · 
IV a>-Tidal -0bseri1ations, disoossiom, a,nd resulta. 
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1V1a.-Hypsvmetry. 

lpn~l~~tl~n.1 
I I 

Title. 

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~! ' 

Diagram to illnstrate Appendix No. 17, 1876. Observations of atmospheric refraction (Contribntion "'"•· I 
Dia!~!:~: ~~s~:::~ ·~~;~~~ ~~: .l ~. ·;;i~:. ·~~ ~~~~~~~,:;; ~:~;~~~~~~ -~~~-~J~~-t~:~·t·~; ~~~~~~~;~ · 1 

measnres (Contnbuhon No. Ill, pages 369 and 384, 1876) ..... --··-- ...... _ .............. -····----- , 
Diagram to illustrate Appendix No.10, Report for 1881. :Barometric hspsometry and reduction of the I 

barometer t-0 sea level (faces page ~68, 1881) ......••.•..••.•.•••••....•....•••..•••••.•...•..•.•••. _ . 1 

Illnstratinns to Appendix No. 10, 18~. Resnlts of a trigonometrical determination of the heights of the I 
stations forming the Da.-idson quadrilaterals (pages 401 an<1404,1~84) ................. _. _ •.......... 

1 
NoTE.-For other sketches an<l diagrams illustrating papers relaiing to the dotermfaation of I 

heights by geod!l>lic lewling, by vertical angles, or by the barometer, see under IVi. A.pparat"• 
and instruments, tho sub-heading "Geodesic leveling instruments aud apparatus," and also .

1

1 

the general heading, IV HI• Gcoduio leveling. 
I 

IVu.-Instruments and apparatus. 

See "IV1.-A1iparatus and instruments." 

1879 \ 

I 
18791 

1883 l 
\ 

1885 ! 
I 
I 
I 
I 

259 

Year of Nnmb~rof 
report. ill ustrat.fon. 

1876 ..•••..••.•.• 

l87fJ I 

! 
1881 : 38 

les4 1····· ....... . 
i 
I 

IV 20.-Isogonfo, isoclinic, and isodynamic maps, charts, and diagrams. 

See "IV 24.-1\1 agnetic declination, <lip, and intensity." 

IV 21.-Latitude determinations. 

Sve "IV34.-Tirne, latitude, and azimuth determinations." 

IV 22.-Lon gi tu des-clironomctric. 

Title. I Dal<> of I Year of ! Number of 
___________ \publication. report. :, illustration. 

Dia.g-ram--s-i_ll_u_st_r_a-ti_v_e_o_f_t_h_e_d_e_te_rm_1_"n-s-t1-.o-11-o-f_t_h_e_ditf:;:~.:-.:;;~~n~~~,1e lwtween Charleston and Sa van- I .. ,i -----------

nah by chronometer exchanges, .Appendix 3-0, 1837. __ , ·--· .... _ ........ -- . -·. - -· .•. - ... -- - .... - . - ... i • 1858 1857 ! G7 

IV23.-Lmi9it11des-telegrophic. 

Title. \ Dateof / 
ipublicat,ion.I 

---------:----\ 
Chart showing longitude stations and connections llctermlned by mean~ of tho l"'kct1 ic trlegrapb \ ( 

between 1846and1877 (see page 10, Reportl876) ...•............................................ 1 JR79 

Cha.rt showing longitnde stations. and connections determined by ruc~n• of tho electric t' lcgraph I 
Cha~t:;,•:;;~~61::~:!~:- -~;~~:~~ -~d -~~~~-.;.;~i~~~ -d~~~;;,~d -~~- ~:;.,:~ -~~. ~h~- ~~~~~r;~. !;,;~~~~~-~ · 1 

ht.tween 18«1 and 1879 •••.•.....••.•.••.•••••••••••••••••..••.•••.••..••..•...............•.......•••. · 
Chart showing longitude stations and connections determmed by means of tho ekcti·ic telegraph 

between 1846 a.nd 1880 .••.•••••••.•••..•..•••••••••.••••.•.•.••.••••..•• -•........... -•.... -
Illustration t.o Appendix No. 6, Report for 1880. Telegraphiclongitndea: (diagram showing connections 

adjW!ted in June, 1880; faceapage92)............................ ··•········· ··· ·····-- ··· ··· ··•··· i 
Chart ah<>wing longitude atatiolltl and connections determined by means of the electric telPgraph I 

Cba.~t:;,:-:1~8:1:::i::~~· :=~~~; ·~d ·.;,;~~~~~:~;·~~;~~;~;d· 0b; ·;,;~~~;·;;· ~~~· el~c·t;i~- ·t~;~~-r~-~l; · 1 

betweenl8'6andJuly, 1882 ........................................................................ \ 
Chart showing longitude stations and cooneotioDS determined by m!llllls of the electric telegrapb / 

between 1846 and .TUlle ilO, 18811 •••••••••••••••••••••.•••• ••• ••• • •• • •••• •· • · •· •••• · · · • • · · •• • · · · · • · • • · i 
Chart ohowing longitnde etatione a.nd coDJlectionB determined by means of the electric telegraph \ 

between 18'6 aod June 30, 188' .••••••••.•••••••••.• • .• • · • • •• • · • • · • · · · · · · • · · · • · · · • · • · · · · · • · · · · · · · · • · · -' 
m ... trati<>n to Appendix No. l1, Report for 1884. Telegra.phfo longitudes (diagram showing connections I 

adjusted), data.toJaly, 1884; fa.cespage430 .•..... - ................................................ ; 
Map showing: longitude stations and eonnectiOSlll determined by means of the electric tclei:raph I 

between 111«1 and June 80, 1835 ................................................... · ··· ···········- •••· 1 

1881 

1881 

1882 

1883 

1883 

1sS4 I 
I 

1885 i 
I 

1885 i 
i 

1886 ! 
I 

Year of I Numher«f 
report. i illustrn.tion. 

1S76 i 
i 

1878 2(; 

1879 32 

1880 32 

i 
1s80 I 33 

I 
ll'81 32 

I 

1882 ! 25 

1883 24 

1884 lV 

1884 21 

1885 17 

. -- .----- ~---~--
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IV z.1.-Magnctw declinatwn, dip, and intensity. 

Titlo. Date of 
publication. 

Diagram• to illustrate the secular variation of the magnetic declination (ece .Appendix 48, 1855) .••...••. 

Lille• of equal magnetic declination on the caa.st of the United State• for the year 1850 (Appendix 47. 

1835) ........................................... ···-·········· .••. ·-······· ·····-···· ·-· ·-······ .•.••. 
Lha•s of equal magnetic declination on tho coast of the United StateR for the year 1850 (Appendix 28, 

1856, also diJl.gram, page 213) ........................................................................ . 

Diagrams to illustrate the secular variation in the magnetic inclination (Appendix 32, 1856) ......•...••. 

Lmea of equol magnetic dip and horizontal inteni;ity for the year 1850 (A-p13<endix 28, 1856) ·-·--·. -··· •.. 
Diagram to illustrate the gradual loes of magnetism of tbe eeveral magnets in use on the Survey of the 

Coast between the years 1845 and 1857 (to illustrate .Appendix 32, 1857) ............................ . 

Diagram, page 194, Report for 1858, to illustrate Appendix 25, 1858. Rediseuesion and development of 
an intermecliate 11rrio<l in the secular change of the magnetic declination at Hatboro', Pa ......... . 

Discussion of tile magnetical antl meteorological observations made at the Girard College, Philaddphia1 j 
in the year~ 1840 to 1845 (to i!lustrate .Appendix No. 22, 1859). .. . . . ............................ -··( 

Lines of equal magnetic variation for the year 1858 projected on a polyconic developmeut of the sphere. 
Illutitrations to .Appendices 23 ancl 241 1860. Discussion of the magnetic and meteorological observa-

tions at Girard College, Philadelphia, 1840 to 1845 .•..... _ ................................ _ .......... . 

Illnstrations t-0 Appendix 26, 1860. Variations to the magnetic declination and of horizontal force and 
temperature at Key Wl'sf.1 Fla., Mard11 18GO. ____ ••.• ·-- •••• __ .••••••••••••••••••••••••••••••••••••• ·' 

Lines of equal magnetic 1leC'lination on the A tLmtic coast from Virginia to Florida for the epoch 1860 . 
.Also for the Gulf of Mexico for the same epoch. (To illustrate .Appendices 23 and 24, Report for· 1861). 

Cha.rt of isomagnetic lines of Pennsylvania for 1842. (Illustration to .Appendix 19, 1862) ..••.•••.•...•• _ 

Ilh1stration to .Appendices 15, 16, antl 17, 1862. Discussion of the magnetic and meteorological obser-
vations at Girard College, Philadelphia, \840-1845 ................................................... , 

11\ustmtlon to Appendicl's 19, 20, and 21, Report for 1863. Discussion of the Girard College magnetic I 
nnd meteorological observations, 1840-1845 .......................................................... ., 

Illustrations to same discussion contiuueu in Report for 1864, .Appendices 16, 17, and 18 .••.••••.......•• 

1

! 
Jliagrams to illustrate Appendix No.18, Report for 1865. Results of magnetica.l obsen-atfons ma.de e.t 

:Eastport, Me., between 1860 and 186~. (Pages 167, 170, 172, and 174, 1865) ......................... . 
Magnetic declination, isogonic lines for the yt>ar 1870 _ ... ___ ...................................... __ ..... _! 

CurYes of equal annual change of magnetic declination in the eastern part of the Unit-ed Stat.etJ for \ 
the period 18(i0t-018';0. (Nos. 27 aml 28, illu•trations to .Appendix No. 19, 1865) ....••..•••.•.....•. ., 

IHm;;trations to .A. pprndix 15, l 870, on rcsu1Ls of observations for <la.Hy variations of the magnetic decli- j 
nation at Fort Steilacoom, Washington, and nt Camp Date Creek, Adzo-na.. (Faces pa_go 114, 1870) __ 

Kew obsen·utoTy n>nlllletoizraplul. (To lllu•tmte .Appendix No. 8, 1872) ............................... 1 

Diagrams to illustrate Appemlix 9, 1874. Ou re~mlts or ma·:;?:Detic ub!'ervat,ions1 both absolute ant1 differ- I 
ential) atK•\Y W••Bt. (Pag:es122, 12Cl, a.ndl28of 1874) .............................................. · 

Chu.rt sl10winµ: positionB of nJngnetic stations occupied between 1833 and 1877 - . -· -- .•••.•.•. -- .. -· .... t' 

Lh1P~ uf rn1ual magndic declination in the UI1ited Sta.tea for the year 1875. (Illustration to Appendix 
Xo. 21, 1s;G) ....................................................................................... ' 

Chart showing positions of magnetic stations occupied between 1844 and 1878 ..... : ..................... / 

Chart showing positions of magnetic Htations occupied betw.,en 1844: awl 1879 _ --·-- ........ _ ............. ; 
IHustrat.ions to Appendix No. 9, 1879. On the secular change of mag-nctic declination jn the United i 

Siafos and at some foreign stations: j 
R .. ~cular ~hauge of the magnetic declination at Paris, France; at N~w York, N. Y.; at. San ::Frau-1 

dsco, Cal., and at Sitka, .Alaska. (Faces pllge 167) ......... _ .............. _ .............. _ .... . 

Annual change of the magnetic declinaticm for the e1JOch 1880. (Faces page lf>ll) .......••.•.••••••. 1 

l:iocular change oftlte Agonic line of the North .Atlantic between 1500 an<! 1900. (Faces page 170) ..• 
1 

lll11Hlration to Appendix 19, 1880. Secular change of tLe Agonic hue of the North .Atlantic between I 
1500 an<l 1900. (Faces page 415) ....................................................... ··············/ 

Chart t11bowiug positions of maguetic stations occupied between 18# &ntl 1880 ......... - ........... -~- --·-··! 
{'hart sl1owing positions. of ma.gnotic stations occupie<l between 1844- and July, 1881- ...... --·-. -- .•.... -1 
lllustrations to .Appendix 12, Report for 1882: 

Secular variati<>n of the magnetic <lcdination at New York, Baltimore, San Franoisco, and Sitka .. -1 
Secular variation of the ma.gnetic declination at Paris, France. (Follows No. 3!.l) _ •••• ···-··. -· •• __ • 

,\nnual cJ1ange of the ma.jtlletic declination for t!Je epocll 1885. (l<"acr< P"go 269) .••••••. · · ·. - • - .. ·1 
Secular change ii\ the position of the Agonie line of the North Atlantic hetwecn 1.500 and 1900. 

(Face• page 270) ......................................................................... ···-··\ 
Illustration• to .Appendix No. 13, Report for 1882. Distribution of the magnetic declination in the 

United Stat,es at tho epoch .Tanuary, 1885: 

Disturbed isogonics, isoclinlcs, and isodyna.mics. (FacB8 page 281, of 1885) ........ _ ......••.. _ ... _ •. 
laogonic c.haTt for )885, eastern 8heet ................................... _ .... _ .......... ~ ...................... . 
lillogonic chart for 18851 western sheet_---·------ ................ _ ....... , ................................... . 
lsogon ic ch~rt for 1885, Alaska and adjacent regions .•.••••••.•••.•••..•..•.• __ .................... . 

1856 

1856 

1856 
1856 

1856 

1858 

1859 

1860 

1860 

1861 ' 

1861 ' 

1862 

1864 ! 

1864 

1864 
1866 

lf67 

1867 

1867 

lf:i:I 

IB75 

1.877 i 

1879 

1879 

1881 
11'81 

1881 

1881 

1S8l 

1882 
1882 

1883 

1883 

18i'3 

1883 

•wi 
188.1 

1883 ' 
11183 i 
1883 i 

Ymtrof 
report. 

1855 

1855 

1856 

1856 

1856 

1857 

1858 

1859 

1859 

1860 

1860 

1861 

1862 

1862 

1863 

1864 

1865 

1855 

lf!G5 

)810 

1872 

1874 

1876 

1876 

1878 

1879 

1879 

1879 

1879 

1880 

1880 

1881 

1882 

1882 

1882 

1882 

1882 

1882 
1882 

1882 

Number of 
illustration. 

~1 

56 

61 

63 

62 

68 

37 

38 

23 

30 

47 

48 

30 
38 

···--·---·-·-
27 

28 
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19 
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31 

38 
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IV 24.-iJJ.agnetic declination, dip, mid intensity-Continued. 

Title. Date of 
:rnhlica.1ion. 

Illustrations to A ppendb: No. 13, 1883; I 
Diagram (page 327), plan ofm1<gnetic hon"" at Point Barrow, A_Jagka. ___ .. ---······ ____ .•••.• ____ .. 
Diagram (page 329) showing arrangement of instrnments .... __ .... ___ .. ______ ......... __ ............ \ 

Diagrams showing parts of instruments and location of ob.serving station. (Pag;es 330 1 331, 335) .... \ 

Sola• dinrnal variation of the declinatioII. (Page 3t7) .... _ .. -........... - .. --- _ - .. -- ._ ___ - -- -- - -- - i 
Solar diurnal variation of the horizontal force. (Pllge 356 J ........ -- .................... -- .. -- .•• -- [' 
Diurnal variation in tho wholo ddl1ecting force acting in a horizontal plane. (Page 357} _ ...... _ .. . 

Solar diurnal va~iation of the magnetic vertical force obsen-ed at Ooglaarnie, Alaska. (Page 363) . ) 

Distribution ~f-magnetic decli~ation_ at Point ~arrow, Alaska, 1883. (Follows page 365) ...... _ •..• I 
Map showmg pos1t10us of magnetic stations occupied between 1844 ar.d 1885 .............. __ ........... [ 
Illustrations to Appendix 6, 1SS5. The geographical distribution and sernlar Yat-iution of the magnetic : 

clip anil intensity in the United States: / 
Type curves of tho seon}ar variation of the dip and of the total intensity. (Faces page 264) . - ... - · 1 
Type curves of tho secular va-riation of the horizontal intensity. (Face~ l)age 2i0) ...•...•••.•.•..•. 

Secular variation in tlirection of a freely 1'u~µenlled magnetic needle 1f.~u-lt85. (FaccH page 272) .. 
Iooclinic map of the United StateR for tho year 1885.0 .... ·-··-- .................. ------ ....... ____ __ 

188-1 

li•8+ 

1BS4 

lfi8+ 

l<>l-1 

18tl·I 

1884 

18$< 

l'SG 

1F86 

l~sn 

18...,Li 

1886 

l~~ij 

188G 

261 

_! _____ _ 

Ye:irof J\umhf'rerf 
rep11rt. ilt11.-ttratiou. 

lr8.: 

}i:.·.:· -----······· 
1 bf-:~~ 

180:: 

180:1 ·-···-····-·· 
]~~,:: ............ 
JS~:: ------···-·--
1ht::; 

18f,5 18 

1~85 19 

18~J· 20 
1805 21 

lPRf• 22 

J88:i 23 

18~5 24 

'rsoi!ynamic (horizontal intensity) map of the united States for the year 1885.0 ................ ------1 
Isudynamic (total intensity) map of the United States for t!Je year·l-885.0 -~ ~ --~ .................. __ .. 

~~~~~~~~~~~~~~~~~~~~~-

IV 25.-.llJ.cteorological researches. 

Title. j I>att~ of Y t"'al uf ~ tuuht•r of 
\publi<·athni. rf'>11ort. Hh1!'l.tratiou. 

Dia2'rams showing the effect of wind in raising or depressing the mean level of water in ...;.\}bemarlc f 

Sound. (Illustration to Appendix 43, 1856) .......................................................... ! 
Diagran1s representing the quantity of the winds in di1ferent months, and their effect· on the l~vel of ! 

the sea at Cat Ioland, Mississippi Sound, from observations in 1848. (Illustrations to Appendix: t5, I 
1856) .... -- . ··- ........................ - -...... -•... --··· - . ·- - . -- ..•. - ....... - - . - .. -- - ...... - - - ·- .. -- i 

Dia~:~:. ~~67i-~~~-~~ -~~~ -~~~~-~~: ~~~ -~~~:~~: -~~:·.~~~- ~~)~~~~'.".':. ~~~:-. '.T_o. -i~'.''."'.~~'.~.~-~~~·:i_-_ 
1 Diagra111s of wind• at San Diego and San Francisco, C&l., and Astoria, Oregon, 1857. (To illustrate ; 

Appendix36, 1857) .................................................................... ---- ........ \ 

Diagram (page 97 of Report for 1871) W illustra.te Appendix 6, 1871. Report on meteorologita1 effectR 
1
1 

on tides. (Also one illnstratiou) .................................................................. .. 
Curves of tbe daily variations of temperature, height of barometer, etc., at Sherman Station, 1872. (Illua- i 

1856 

1856 

1856 

185~ 

1874 

1875 

1856 16 

1s;.u 39 

1856 37 

1857 
I 

fi6 

1871 34 

1872 ·------·-···· tratfon to Appendix 8, 1872; faces page 80) ........ - -- -- ...... - -- -- ...... -- -- -- -- -- · -- -- -- -- · I 
Curves of hourly oscillations of temperature, etc, (Illustration to Appendix 8, 1872; faces page 82) __ 1875 187:! i. --------···· 
Diagrams it<> illustrate Appendix 20, 1875. :Meteoroloi;ical l'tlsearches for the use of thu Coast Pilot.! ! 

(Pages 375 and 378, 1875. .A.lso ill11strations numbered as in last column)............................ 1878 1875 /' :n tu :n 
Diagrams to illustrate Appendix 10, 1878. Meteorological researches for the use of the Coa>it Pilot: 

To face page 188, No. 33 .............................. ·····---·· ........ ·•· •· -- ... · - ---··· .• ----- · - , ) / ( 

EE§§af:L:·:::: :::: ····_ .. : .. · :.:··.:: .·· ... · : · > t1 .. M , ... 11 

33 

34 

35 

36 

rnu~:::: :~:;~~~ ~:.-~:~~~ r:~· ~~~:. "c;~- ;.;,;~~~;;;~-~~-~~~~;~;;: .. ;~.~~= ~ -~~~~~):::. :~:-~ ! j ----~s~-3---~~~t~---- ~~ 

Title. 

IV26.-Miscellaneous. 

I 
Date of I Yea.r of Numbn·of 

publication.; report. illustration. 

------------1 _, __ --- ----------
Diagram showing lnjnryto the boiloro of tho steamer Hetzel. (Illnstration to Appendix 70, 18~6). ... ... 1856 i 1856 67 

lllut.-ations to Appendix 21, 18114. Trajectory of ricochet shot. (Pa.~e• 221, 222, 1864) .. .. ..... • . .. ... .. 1866 ' 1864 
Illnstration to Appendix H, 186~. Solution of three-point problem............................ 1s;2 l 1869 26 
llluetr&tiou ;, .Appendix 21, 1870. On the theory of errors of obo•n·ations -- - -.. -- -- ... -- -- . .. 1873 1870 27 

Gange or letters to be used on the pnblication scales of U. S. Coast Survey maps and charts. (Reference l 
on page 66, Report for 1871) ........... - • -- .................... -- .......... -- ........... -• • • . .. .. •• • • 1874 1871 29 

nlustr_a.t_1o_n_t_o_A_p_p_en_di_-_"'_1_a_,1_880_._o_n_th_e_1_an_d_faI_1_o_f_c_o1_u_m_b_u_•_-_··_·_·_··_·_··_·_··_·_·_··_·_·_·-_-_ .. _-_-_··_·_--_·_-_ .. _·_--_-_·__.· ---1~--~~_i __ ~ 
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IV27.-0y.~ter-bed suri·eys and e:cplorations. 

'Title. 

I 
Date of ! Ye.it' <Jf 'Xn:rnber of 

puLlic.ation.: 1~11111 t. 1 1llu~tration. 

·--·----- ----- ----·-·- 1-----

Illustratious to .Appendix No.11, Report for 1881. On tho oyster beds of Ja.mcs River, Virginia~ awl of 

Tangier and Pocomoke Sounds, Maryland and ViTginia: 
Cluster of oysters and sponge (faces page 323) ...................................................... . 

Cluster of oysters and sponge (faces page 325) ..................................................... .. 
Cluster of oysters and sponge (faces page 327) ....................................................... • 

Specimen tile (faces page 331) .•••••• · ....... • • • • • • • • • • • • • • • • •• • •• • • • • • • • • • • • • • • • · • • • • • • • · • • • • · • • .. • · I 
Specimen tile (faces page 333) ....................................................................... J 

Specimen tile (faces page 335) ........................................................................ ! 
Approximate limits of oyster bods James River, from Newport News to Deep-Water Light ......... ! 
Approximate limits of oyster beds, upper part of Tangier Sound .................................. . 
.Approximate limits of oyst.er beds,.Jower part of Tangier Sound and Pocomoke River ..••.• _._ .... . 
Profiles of bottom; oyster beds in 'l'angier aud Pocomoke Sounds (facing pages 283, 28ri, 287 1 Z891 I 

291, 293, and 301) ................................................................................. ! 
Curves sliowing differences of densities of water in the sounds and changes in the densities {follow- j 

ing page 352) .............................................................................. ····--: 

1 
I 

1883 ' 

18e3 [ 

lb83 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 

1883 J)rawing of Astyrls (faces page 347) ....... - . - - • ........ - - .. - -- · · · · .. · · · · -- · • · •· • · · · · - · ~ --_-_ .. _·_·_· ·_·_-_ .. ~[----~-

IV28.-Physical hydrography.* 

------------------------------------------ ----- ---

1881 

1881 

1881 

1881 

1881 

1881 
1881 

1881 . 
I 

1881 I 

1881 I 
1881 I 
1881 i 

_I 

Title. 

----------------------------------------
\ Dat.P- of I Y1·ar of 
\publication.I reporl. 

Diagram showing the progressive changes in Sandy Hook from 1779 to 18.'il. (See page 46, Report for : 

1851) ·••••·••••••·•••••••••••·•· ..................................................................... ' 

Diaii:ram showing the progressive changes in Sandy Hook from 1779 to 18j3. (See page 38, 185:!) ....... . 
Diagram showing the progressive changes in Sandy Hook from 1779iv1855. (Illustration to Appendix 

No. 23, Report for 1855) ............................................................................. . 

Illustration to Appendix 17, 1857. Comparative chart of Cape Fear Rizer Entrances, North Carolina ... . 
Comparative chart of New Inlet Bar, the northern entrance to Cape ]'ear River ........................ . 
Comparati"Ve chart of Cape Fear River bars. (Illustrations to Appendix 13, 1858) ..••••.•••.••.••..•.•.. 

Illustrations to Appendix No. 13, Report for 1867. On the Tides and Currents of Hell Gate: 
Gener"! scheme of tidal interference (pago 160). Tidal curves in Hell Gate, etc. (p•ge 164), Inter­

vals and heights of tides and curves of half-rnonthlyineqnalities (page165). Restoration oflc~el 
in Hell Gate between gaugea at Hell Gate Ferry and Pot Cove, 1857 (page 166). General sehcruo 
of currents in New York Harbor and its approachee, from observa.tions in 1857, 1858 (page 168) •• 

Physical map of Mitchell's Falls, Merrimack River, Massachusetts. (To illnstt-ate Appendix No. 14, 

1867). •••••·····•••••···•····•·•·•··•••••·····•·••·· ............................................ ·•·•·· 
Comparative map of Cape Cod (or Provincetown) llarbor, showing physical changes between the our· 

veys of 18.15and1867. (To illustrate Appendix No. 12, 1867) ........................................ / 
Illustration to Appendix No. 5, Report for 1869. On the Reclamation of Tide-lands, and its relation to 

----·-
i 
I 

1852 I 1851 

1851 185:~ 

1856 1855 

185~ 1857 

1859 18f>8 

1659 1858 

1869 1867 

1869 ]867 

1869 1867 

39 

40 

41 
42 

43 

(4 
45 

46 

47 

£8-54. 

5~62 

63 

Numb€rof 
illu~tration. 

·- __ ._ -·· 

8 

8 

!l 
,., 

12 

la 

............... 

2 

5 

navigation. (Faces page 104) ........................................................................ : 1872 1869 ................ 
Harbors of refuge compared. (illustrations to Appendix No.15, 186S) ................................... ! 
Reports concerning harbors on Martha's Vineyard llLd Nantucket ....................................... 1 

1872 1869 28 

1874 1871 3G 

Illustrations toApJl1lndix No. 8, Report for 1871. On the Harbor of New York; its condition May, 1873. ,, 
Diagram, page 111, 1871: 

Diagram showing changes in the bottom of New York Barbor in the vicinity of the Middle Grnuud 
Shoal ............................................................................................ . 1874 1871 30 

Dia.gram of currents, Gednt!oy's Channel, etc ...• ___ .--···--·------- .. ------·--·-·· ........... ··-··--· .. 1874 1871 31 

Diagram of currents in Hudson River, etc .......................................................... . 1874 1871 32 

Comparative maps of llfonomoy and Chatham. (To illustrate Appendix No. 9, Report for 1871) .••••.•.. 
Illu•trat.ion to Appemli:J: No. 10, 1871. Hints and sngg.,..tions on the loeation of hJ>rbor lines ............ 

1 Sketch to lllnstrate Appendix 15, 1869. Edgartown Harbor and Cotamy Bay .•••.•....••.•••..•.•.••.•• 

1874 1871 33 

1874 1871 I g:; 

1814. 1871 36 

•For illustrations of instrll!Dents and appliances used in phy11ical hydrogN1phic work 1100 nnder the general heading TV,. J.pparatm 
41'd r ... i ..... ,,..,.ta, lhe sub-headings, "Currents," "Deep-sea sounding apparatus," "Deep-oea temperature IU!d density apparatus," "Gulf 
Stream explorations, 11 

'
1 Hydrographi.c work," • • Pb:,-sica.\ hydrogra.phy," and ' 1 Tifla.l obaerva.tion!\." 

Diagrams and sketehes relating to special branuh611 of physical. hydrograpby will be foand bldexed nn<ler-Uie ieneral .b~ 
IV•.-0...Tl'ent ob•erv<ttio"8 and 1tatiom. 
IV,.-Dup .. .,. '°""di"g'-
IV ... -Gulf liJlf'ea,m ~ratiotl.t. 
rv .,,,.-Oy.r.e.r-lwl ,......,, •• etc. 
IV11.-fidd o~atiom, dilcuBri-Om, and l'tlllb. 
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IV2s.-Physical liy<lrograplty-Continued. 

Title. .. IJate Hf Yf·3r of ] Numbf•r of 
p11Llicatio1i. report. I illui-;tration. 

Diagrams to illustrate report on the harbors of Alaska and the tides and currents in their vicinity 
(Appendix 10, 1872) ............................................................................... .. 

Sketch to illustrate Appendix No. 16, 1872. The Middle Ground Shoal, New Y 01·k Harbor •.•........... 
Chart of Edgartown Harbor and Cotamy Bay, Maas. (To illnstrate Appendix 17, 1872 ) R<·port on 

shore-line changes at that harOOr ....................................................................... _ ... _ .. 
Illn•tration to Appendix No. 8, 1873. Report on the Physical Survey of Po1tland llarhor, Mai""· 

(Facespage102) .................................................................................... . 
lllnstra.tion to Appendix No. 9. Additional report co1icerning the changes in the neighborbo<J<l. of Chat· 

ham and Monomoy. (Faces page 106) ............................................. .. 

Diagram on page 110, Report for 1873. Appendix 10. Note concerning cbanges in the submer;.:Pd eo11-
toura off Sandy Hook . . • . . • .. .. . . . • . .. • • .. . .. . . . • .. . • . . . . . • • . . .. . . .. .. . . .. .. .. . . . . .. .. ....... 

Illustration to Appendix No. 11, 1875. Report concerning rerC'nt <1l;sf>rYntions at South Pa~R R::L JtfiR.· 

sissippi River. (Faces page 190) ................................................................. .. 
Illustration to Appendix 9, 1876. Changes in the Harbor of Plymoutb 1 Mass._ ....•. --- --- •......••..... 

Flo£~d anrl ebb curre~ts in tlle vicinity of the United StateH Xavy-yar<l, .East River, New Y-01k (To i 

illustrate AJipend1x No.11, 1876) ................................................................... · 
Illustrations ~o .Appendix No. 9, 1878. On °'physical survey of the Delaware River in front of Philadel-

phia. (Fadn~ pages 1~4, 127, 128, and 134) ........................................................ .. 

Illustrations to Appendix No. 10, Report for 1879: 
Physical liy<lrography of the Gulf of Maine, currents at entrance to Gulf of Maine1 m1d tiJcs of 

CapeCod. (Facespage175) .................................................................... .. 
Tides of Nantucket aud tides of Cape Sablo ........................................................ · 

Illustration to Appendix. No. 13, 1879 . .Addendum to a report on a physical eur\-ey of the l1elawnre I 

River. (Faees page 199) ............................................................................ . 
lllustrations to Appendh:. No. 9, 1880. Comparison ilf the snrYeys of the Delaware Ith-er in front of : 

Philadelphia, 1843 and 1878: I 

~=:::~ !: ::::: ::::. :~~>_- :::::::::::::::::: :: :::::::::::::: :::::::::: :::::::::::::::::::: :: ::::::\ 
Changes in Delaware River between Brides burgh and Kensington .................................. 

1 
Changes in Delaware River between Kensington and Kaigbn's Point .............................. --1 
Changes in Delaware River between Ka.ighn's Point. and Horseshoe ........... -··--· .........•...... i 
Changes in Delaware Rirnr between Horseshoe a.nd Fort :Miffiin ................................ , .. ' 

Mississippi River, Louisiana, sketch of areas covered by comparisons of surveys in 1866, 1872, 1875, 18i6, 
1877. (Illust.-ation to Appendix No. 10, 1880, faces page 134) .................... ~ ............... . 

Berln11 Strait, surface and vertical isotbe1 ms, to illustrat-0 Appendix 16, 1880. (Faces page 340) ......... , 

Chart of currents in Boring Sea and adjacent waters. (Appendix 16, 1880) .............................. 1
1 

Illustrations to Appendix 15, Report for 1882' 
Comparison of the anrvey of Delaware Ri.,-er of 1819 with more recent snr.,-eys .................... l 1 

Sketch No. 41. (Faces page 432) ..•••.••. } . 
1 

. l 
Sk N 4 d Fil N 

Cross-aectionsDeawareR1ver ......................... J1 
etches os. 2 an 43. ( o ow o. 41) 1 

Bend effects, :Miaaissippi River. (Illustration to Appendix No. 16, Report for 1882; faces page 436) •••. 
1
1 

Depths and temperatnres observed in tbe western part of the North Atlantic Ocean between 1881 and 
1 

1883. (Illustration to Appendix 19, 1882) ............................................................ ~ 
The Eetnaryof the Delaware. (Sketch to illustrate Appendix No. 8, Report for 1883; faces page 239) .. : 

Diagram ( - page 2<1.1), showing m""'1 depths, wldt.bs, and sectional areas, to illustrate same .Appendix. -l 
Delaware .River, at Cherry Island Flats, showing ch .. nges in depths between 1841 and 1881. (To illus- I 

Del::~., Ai::~~:u;.:! =~~ -~~~ -~ -~~~~;~. ~~i~~. ~~~~~-;~~~~;~ -i~ -~~~~~ -~~;~-~~~. ~~~~· ~~,;-/ 
1881. ('l'oillustrate Appendix 12, 1884) .............................................................. , 

Geology of the sea-bottom in the approaches to New York Bay. (Illustration to Appendix No.13, 181i4; i 

faces page 438) ........................................................................ -- ...... ··--··! 
Photograph from a relief model of the Depths of tho Sea in the Bay of North A meriea and Gulf of i, 

:Mexico. (Faces page 620, 1884; to illnstrate Appendix No. 17, Report for 1884) ............. -- ··· · -- ; 

Ill11etrationa to Appendix No. 12, Report for 1885. Comparisons of transvcroe sections in tho Delawa~e} .· 
ll.iver betiveen Old Navy-yard and east end of Petty's Island for the ;reaTS 181!1, 1&13, and 1878. (S1x : 

diagrams, following page 488, of1885) .......... •• •• -- - · · • • • • • • · .. • · · • .. • .. • • · • • • .. · • • .. • -- .. • • .. · · I 
Illustratione to Appendix No. 14, Report for 18S5. Report on Deep-..,.. Current "'."ork in the ?ulf1 

1 

Stream. Ten diagrams and sketches. For full list see TV 1, Oun-ent obset"Mtionl and stations. U 

::~=:::!~'.:!'=:~.~::~~~ -~~ -~~~~-~-~-~-~~~~-~-~~-~~~ ~'.:~~~~~ 11 

JS7f1 

187fi 

lS"i:I 

lF.if. 

IB7.i 

l87f1 

1878 

lil79 

! 
I Bin 

lSBl 

1881 ' 
!?Bl 

188i 

1682 

1882 
188~ 

1E·8~ 

1882 

1882 

1882 

1682 

1&82 

188:! 

1883 

1883 : 

1884 i 

J88l 

IBB!i 

lii85 

1885 

1885 

1886 

1886 

1:-7~ 17 
1~7~ 2~ 

187~ 2:1 

18i:i ....... ~ .... 

1R7:1 

1;-;7~ 

1Fi7:1 21 

lfi'i(i ~2 

1876 23 

187~ 29, 3~. 31, 32 

187H 4'1 

lSiB 41 

1879 : 51 

18i0 42 
10£0 43 

11"<1 i 38 
J8tt> ; :;~ 

18h0 i 40 

11'8<) 41 

l~oO H 

l•fll ~l) 

llifO 81 

r n 
1882 I 42 

l 43 

::: I 
44 

;,o 

~= )···--------~~ 
1884 I 22 

1884 ! 23 

' 
1881 1 24 

18841 25 

1885 ' { 29, 30, 31. 
! 3'' !l'~ 3.t 

I r 37, 38. 39, 

1885 : ~ 40, 41, 42, i ! 43, 44, 45, 

I l '6 
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IV29.-Project limits for charts. 

I 
Jlate of I 

~itle. publieahon 
Yf'nrof 

1 
Number of 

report,. j]}ustratiou. 

Sketch showmg the arrangement of general coast charts (1-400000) and preliminar_y charts (1-200000) in ! 
progress of publication. (See pages 22 and 23, Report for 1857). ............................... - .. - -·i 1856 1857 ' 64 

J)iagram l'lbowing limit~ of finished maps (1-80000) on the coast of the Atlantic and nulf of 11tixko in ! 
progress or publication, 1858. (See pages 29 and 30, l\eport for 1858) .. .. .. .. .. .• .. . . .. .. . .... .. .. . 1859 , 1858 4{1 

IV 30.-Projeetions. 

Title. I 
Dafo of : Yf?arof I XnmlH:'r of 

publication.~ n1port.. illustration. 
' I ______ ...... I - ---

Map of the world on a polyconic devslopment of the sphere. (Illustration to .A.ppemlh: No. 58, Rc1iort 
for 1856) ........................................................................................... .. 

Diagram (page 177, Report for 1865) to lllnstrafo Appendix No. 20. Projection table fur a map of Norlh 

America. ......... - ......................... ···-···-···········-·······-········ .......................... . 
])ia.gram illustrating the mode of constructing the conic projection for plane-t.ahle work, scale 1-IOOOu. 

(To illustrate Appendix 22, 1865; face• pago 20i) ................................................. .. 

The Vlorld on a quincuncial p1·ojection. (ll1u:o-tration to Appendix 151 Report for 1877) ................ . 

Dia.gram 8howing tbe mocle of com1tructing the <'Onie projection for Jilane-table work, scale 1-10000. 

(To Illustrate Appendix 13, 1880; faces pa;:e 198) ................................................... . 
Six diagrams, illustrating Appendix 15, 188-0. .A. comparison of tho relative value of the polJ·conic pro· 

.iection with some others .....•..... -- --· - · · - -· -- · · · - · · · - - -- -· · - - - -- · -- -·· · · ··•· ·--· · - · - · · -- ·- · - -· · ·· 1 

Ono chart, to illniitrate same Appendix. Atlantic coast from Nantucket to Cape Hatteras. Straigllt 

l85ll l 
I 

18671 
I 

18671 

1880 I 

18821 

18821 

1856 65 

1865 ............ 

1865 

1877 25 

1880 : 6-0 
I 

1880 I 73-78 

i 
1880 I ~-9 linos and great circle lines drawn on projection ............................ ···• ....... ·· ............ 1 

~~~~~~~~~~~~~~~~~~~~ 

18821 
i 

IV31 .-Solar eclipses. 

Title. 

Illnetratlons to Appendices Noe. 21, 41, 42, Report for1860. On the total &<>lar eclipse of July 18, 1860, as 
oboerve1l at Aulezavik Islantl, coast of Labrador: • 

Sketclies, pages 234, 236, and 242 .................................................................... . 
Sketch showing astronomical and magnetic stations, etc., Eclipse llarbor. ·-·. _ .............. __ .. -~· 
Diagrams Illustrating phenomena of the eclipse _ ............................................ _ .... .. 

Solar spots observed at Gnnstock Station, New Hampshire. and at Washington, D. C., Jn counectiou 
with observations of the solar eclipse of July 18, 1860. (Illustration to .A.ppen<lice1::1 Nos. 19 a.ud 2:>, 

Report for 1861) .. ·-···--···--······--··---········--··········-····--···········---····--·-····--· 
Illuatrations to Appendix No. 8, Report for 1~69. Reports of observations of the eclipse of the snn of 

August 7, 1869: 

Date of I Year of 
publication. report. 

----:~IT 
1861 I 

1861 

1862 

1860 
1860 

1860 

1861 

Sketches showing points of observation at Falmouth, Ky. (pa.ges 130, 131) ........ _ •..•...•..•..•..•. } 
Sketche• showing S-Olar spots (pages 137, 139, 142) ................................................... . 
Sketches, various (page• U3, US, 150, 151, 156, 157, and 158) .......................................... , 

1872 1869 

Sketch of the path of the total eclipse, August 7-8, 1869 ............................................ . 

Illustrations to report.1 on observations of the total eclip•e of August 7, 1869 ................ __ ...•. I 
Do ..••....•••...•.•••.•.•••..•. ·••·••·•···•·•·•••••••···••••••••••••••· .••••. ·············-···· 

lliagrams illustrating Appendix No. 16, Report for 1870. Reports of observations npon the total solar 
eclipse of December 22, 1870; 

Diagrams or sketches on pages 12~, 142, 14.9, 165, 167, 168, 171, and 172 .............................. . 
Diagrams illustrating the reports on the eclipse of Decemlier 22, 1870 ...•.•..•.•.•.••••••.••.•••••.•. 
Corona as aoon at Catania, Sicily, Dec.em her, 1.870 ............... _ ........................................................... . 

Illustrations to Appendix No. 20, 1882. The total eolar eolipso of .Januaryll, 1880, as observed at Mount 
Santa. Lucia.1 California: 

Cusps of sun, outline of di8k, eto. (Faccli pa,go 4-68) .• _.......... . ...................................................... . 
Sketchesofc.,oroua, protuberances. etc. (Follows N'o. 51) ........................... - .• - ................. . 

IV 32.-Telegrapltic longitudes. 

1872 
1872 
1872 

•873 

1873 

1873 

1883 

rnri 

lll!W 

18611 

1869 

1870 

1870 
1879 

1882 
1882 

Number uf 
illustratiou. 

29 

24 

25 

26 

28 

29 

51 

52 

See "Longitudes-telegraphic," aud also that sub-heading under the general heading "Appa'! 
ra.tus and inst.ruments." 
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IV33.-Tidal obsm"tations, disrnssions, and re.~ults. 

Title. Dak of Y Har of ~11t11ber of 
!publication. repcrt. I illustration. 
I -----
i 

Mean ·daily tidal curves froru observations mad.fl in July, 1847, and Januar.y, 1818, at Fort Murgau, .. : 
Mobile Point., Alabama, and in January, 18481 nntl June, 184.8, at Cat l!lland, Mississippi Sound. i 
(See page 50, 1848) ................................................................................... . 

Curves of high water at Mobile Point and Cat Island and of prevailing winds at. Cat Island ....... _ ... . 
Chart fihowing pormal cot.use. e.nd ve.l~.ity of the tidal current at ebb in .Boeton Harbor .. ___ .... __ ..... . 

Diagrams relating to tides at Cat Island, Loui•iaua ................................................... .. 
Sketch sbowing tho observed and computed tidal curveB at Cat Island, M.iasisaippi Sound, in 1848 and 

1849. (Illustration to Appendix No. 22, Report for 1852) ................................... . 
Illustrations to Appendix No. 27, Report for 1853. On the tides at Key West, Fla.: 

~r:;r::v;:1:!i::: :i~!0:t ';:;\~~~; :: : : : : : : : :: :: :: : : :: : :: : :: :: :: : : : : :: : : :: : : : :::::: :: : : :: : :: :: : : ! 
Illustrations to Appendices Nos. 28 and 29, Report for 1853. On the tides of the western coast of' tbe \ 

United States; tides at Rincon Point, San Francisco, Cal._ .•••. ·---·.···---- ................ _ ...•..••. 1 

Approximate ootideJ. lines of the Atlantic coast of the United States. (Illustration to Appendix No. 45, I 
1854). -- .. ----- ........... ---· ----· ............. ·----- -- ................ - ....... ·- ................. --1 

Tidal currents of Nantucket Shoals. (Illustration to Appendix No. 4l!, 1854) ........................... .' 

Tidal currents of Long Island Sound and approaches. (Illustration to Appendix No. 60, Report 1854) .. . 
Curves of obsen·ation of tides at Rincon Poillt, San Diego, and Astoria, western coast United States. 

(To illustrate Appendix ,6, 1854) .................................................................... . 

Approximate co tidal lines of the Pacific coast of the r nited States. (lllu•tration to Appendix Sil, 1855). 

Diagrams illustrating earthquake waves of December23, 18541 at San Francisco, San Diego, and Astoria, I 
from curves recorded on self-registering tide-gauges. (Illustration to Appendix 51, 1855) .......... . 

Diagram (page 127, Report for 1856) to illustrate Appendix 17 ......................................... .. 

Diagrams of height. and !uni-tidal intervals of diurnal and semi-diurnal tide• in the Gulf of Mexico. (To i 

Ap:!:U":: ~~;:i~ii:::~:~~~ G~if·~; ;:;.~;~.·. «~i;~~~~:~~~~-~~~~~~;~ ·;;: ~~;: :: : : : :: :: :::: :: : : : :t 
Type curves of tides in the Gulf of Mexico. (Illustration to Appendix 36, 1856) ....................... ., 

Tides of the Pacific coast. (Diagram showing general form, page 165, 1857) ..•..•..••.•.•••..••.••••.••. ( 

Approximate cotidal lines, sailing lines, and lines of equal height of tide, Atlantic coast. (Illustration I 
to Appendix No. 33, 1857) ........................................................................... . 

Diagram•, pagAs 284 of 1858 and 145 of 1859, showing general form of Pacific coast tides. (This diagram { 
appears als<> bi later reports) ........................................................................ . 

Cotidal lines of diurnal and of semi-dinrnal tides for the eastern part of the Gulf of Mexico. (ll!ustra-
tion to Appendix No. 9, 1862) ....................................................................... . 

Diagrtllll. (republished from Report of 1855) illustrating earthquake waves recorded at tidal stations on 
thePaoific coast. (Appendices 51 of1855 and 24of1862) ............................................ f 

Tida.lobservatious at Papoot.>, on the i"J.a.nd t>f Tahiti, ill 1S56. (To illustrate Appendix No. 9, 1864) ... -1' 

Type curves of the tides on the western ooast of the United Stat.es. (illnstration to Appendix No. 11, 
1865) . -· - - ............. - - .••••••. -- ............ -- .... --- •• --- -- .•. ---- •. - ...... -- .• -- . - ... - ... -- ... -- . 

Tides at Cat !Bland, Louisiana, 1848. (To illmtrate Appendix No. 18, Report for 1866; reprint~d from 

the Report of 1861) ..................................... : ............................................ . 

Illustrations to Appendix 13, R<>port for 1867. Report on the tides and c"rrents of Hell Gate. (Dia-
grams ou pages 160, 164, 165, IIIB, 168, Report forl867) ........................................... . 

Diagram of curves of tides at Sitka, Alaska, 1867. _(To illustrate Appendix No. 6, Tuiport for 1868) ..•.. 

Tides of Boston Harbor, .July, 1850. (To accompany .Appendix No. 6, 1871; also diagram, page 97, 1871). i 
Diagrams relating to the tides at Illuliuk Harbor, Unalaska, and between .Akutan Pas• and Iliuliuk. ' 

(Illustration to .Appendix 10, 1872) ................................................................. . 

Tide-station at Pulpit Cove, Penobscot Bay, Maine. (Illustration to .Appendix 11, Report for 1878. 
Face• page268) ......................................... __ .................... --------- ............. . 

Illustrations to Appendix No. 10, Report for 1879. Physical hydrography of the Gulf of Maine: 
Tides of Cape Cod. (Faooa pa.go 175) .......................................................... -· ... . 
Tidl's of Nantucket and tides of c .. pe S..hle. (Faces page 179) ..................................... . 

Illustrations to Appendix No. 17, Report for 1882. Discnseion oftbe tideaof the Pacific coast: 
Sketch showing tide-station at San Diego Bay, California. (Faces page 450) ....••••..•.•.•••.•..•.. 

Sketehea showing tide-stations at Ast.aria, Oregon, and at Port Townshend, Wash. Ter., following 45. 

Sketch showing position oftide·gauge at Sandy Hook. (To illustrate Appendix No. 9, Report for 1883. I 

(Faooapage247) ...................................... -- ............ ··---- .... --- ----- ·--· ·· .... -- ···· 
NOTE.-For diagrams in Report of 1883, Nos. 27 to 31, inclnsive, illustrating the Tide-Predicting 

Machine, see r eferenoe under general heading Appar<itiu and innrumenu, and sub-heading 
"Tidal observations." ~ 

Sketch showing p08ltiom of tide-gauges at Gi>vernor's Island and Sandy Hook, New York lhrbor. 
(Dl11atn&tl.en to Appendix No.13, Report forl885. Face.. page400) ............................... .. 

1849 . 

l850 

1852 ' 
1852 

i 
1853 ~ 

1854 
1854' 

18[>4 

18f>5: 

J85f> 

18.i5 : 

18;)5 

1856 

1856 

1856 

1856 

1856 

1856 

1858 

1858 

1859 

1860 

1864 

1864 

186e 

1867 

1869 

1860 

1871 

187411 

1875 

1881 I 
1881 

1881 I 
1883 i 
1883 : 

1884 i 

I 
18861 

JUS Ftn ... 

1~4!1 fltri3 

18.)l A:i 

11'51 35 

18[)2 H• 

1S::o3 "" 
JS51 28 

1853 48 

18M· 26 

1~01 13 

1854 16 

1854 49 

1850 49 

1855 ; 50 

1856 ,. ........... . 

! 
1856 
1856 : 

1856 ! 
' 

a:. 
36 

38 

1857 i---··-····~·-

18571 65 
; 

18fi8 Ii .............. . 

1859 ........... .. 
; 

1862 i 46 
I 
I 

1862 ; 50 

1864 ! 40 

i 
1865 ; 26 

1R66 j 30 

I ;: r--·-·-···;; 
1871 34 

1872 17 

1878 39 

1879 40 

lll79 41 

1882 45 

1882 46,47 

1883 26 

188?; 
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IV 34.-Time, latitude, longitude, and azimuth determina,tions. 

NoTE.-For lists of diagrams and sketches illustrating the appliances and instruments 
employed in the Survey for the determination of time, latitmle, longitude, and azimuth, see sul>­
heading under general heading Apparatus ana instruments. 

Title. : Date of 
[PU blication. 

Diagrams illnstrat.i~e of the determination of the difference of longitude (by exchanges of chronoru eter~) ) 
between Savannah, Ga., and Fernandina, Fla. (To illustrate Appendix 30, 1857) .................... I 

Dia.gram to illustrate Appendix No. 20, Report for1864. Un ~xpcrimonts made for dett·rruining educhon / 
time of relay magnets or telegraphic repeaters .. ____ ....... ---- .......••..............•....... ____ ... l 

Diagiaru (page 57, !Wport for 1866) to illustrate Appendix 9. Determination of time hy means of urn I 
tr:.ni;;it instrument ......................................................................................... 1 

Dia~~a;d~:~~:~· ~~~~~-~~~ ~~~~ ~~.~~~~~~~ -~~~n~i-~ _1_1~ .• ~~~~~~~~~~ ~:-t.~~ ~~~-~~~i~l.~~i.~~'.~~ ·I 
Diagrams (paj!;e 123, Report for 1867) to illustrate Appendix :No. 6. On the longitude between Amorica 

and Europe, from signals through the Atlantic cable ............................................... ! 
Diagram (page l 51, Report for 1868). Local deflections in latitude and a•inmth. To illustrate Appendix I 

No. 9) ............................................................................................. .. 
Diagram (page 115, Report for 1869) and sketch (No. 23) fo illustrate .Appendix No. 7. Local deflections 

of the zenith in the vicinity of Washington City ................................................... . 
Dingram (foot of page 211, Report for 1874) to illustrate discussion of deviation of transit in azimuth. 

Part. of Appendix No.18. Transatlantic longitudes ............ - .................................... / 
Diagrams (pages 315 and 316, Report for 1875) to illustrr.te Appendix No.19. Formulw aud factors for the I 

computation of geodetic latitudes, longitudes, ¥d azimuths .. - ..... - .. -- .. ------- .... -- ........... ·I 
Chart showing longitude stations and connections determined by means of the electric telegraph between I 

1846 and 1877. (See page H>, Report 1876) . - . - - · .... -· .. • · · · .. · · • • •• · · .. • · • •• · • · .... • · · · · • · • · - · .. · · • • -
1 Chart showiag longitude srntions and connections determined by means of the electric telegraph between , 

1816and1878 ........... --- ........................................................................... / 

Cha;:;6h::;~~;~~i~u-~~ ~-t~-t~on.•_ 1>~d-con~.e~ti~-~~ ~-et_e':"'.i~~ ~y ~~a~~ ~f ~~~ e~ectr'.c ~e~~~~~ -b~~~-~~-1 
Oblique arc along tho Atlantic coa t from .Atlanta, Ga., to Calais, Me. Apparent local deflsctions ofver- ! 

tic&! in plane of prime vertical and in latitlldeor pl,ne of meridian. (Tllustration to Appendix 8, 1879)-1 
Telegraphic longitudes. Diagram sliowing connections ntljnsted in June, 1880. (Illustration t.o .Appen- ! 

dix Ko. 6• Report for 1880. Faces pa1:e 92) ........................................................... i 
Diai:rams (pages 208 and 266, Report. for 1880) to illustrate Appendix No. 1!. On the determination of i 

time. longitude, latitude, and azimuth ____ . ________ ............................................ _ ....... ! 
Chart showing longitude stations a.nil connections determined by means of the elsctric telegraph between j 

Cha=:in:~~~~~:~~~ ~~t'.~~·-·~~~:~~~'.;~~~~~ ~~~~~:~~ ~; ~~~~:s:~~-~~~~~~~~~~-~~~~~~~~ :~~~~~~ .1 

Ch•;!;::U~n; ~~~;~~~~~ ~~~'.o~~-~J-c~~~~~~io~~ ~et_c_nn~n-e~ ~Y ~~'.: o~-~~~ ~~~~~~ ~~~~~ .. ~~ ~~~e.~~ ·I 
Chart showing longitude stations and connections determined by means of the electric telegraph between 

1846 and Juno 30, 1883 .......................................... ____ ................................. . 
Chart showing longitude stations and connections determined by means of the electric telegraph between 

1846 and June 30, 1884 ............................................................................. .. 
Diagrams (pages 328 and 324, Report for 1884) to illustrate Appendix No. 7. Formnlreand fa.ctors for the 

computation of geodetic latitudes, longitudes, and A.Zimntbs (third edition) ......... __ ......... -----· 
Telegraphic longitudes. Diagrams showing connections adjusted; data to July, 188l. (To illustrate 

.A ppcndix N o.11, Report for 1884. Faces page 430) ......................... _ ....................... . 
Map •howin:z lo11gitmle •tat ions and connections determined by means of the electric telegraph between 

1846 and June 30, 1885 ............................................................................... . 

1858 

1866 

1869 

1869 

186.q 

1871 

1872 

1877 

1878 

1879 

1881 

1881 

1881 

1882 

1882 ' 

i 
1882 I 

1883 

1883 

1884 

1885 

1885 

1885 

1886 

Y(•ar of I Xumber of 
r~port. : illnHtration. 

1857 6i 

1864 39 

186-0 . ---~ .... -.. --

1860 ··-··--····· 
i 

1867 ---······-·· 

1868 .................. 

1869 ............. 

1874 -···---·----
1875 ................. 

1876 3 

1878 26 

1870 32 

1879 36 

1880 33 

1880 ····-····-·-

1880 32 

1881 32 

1882 25 

1883 24 

]~ 19 

1884 ................. 

1884 21 

1886 17 

-------------------------------------------'---
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IV 35.- Topogtaphy and topograpMcal d m1cings and sketches. 

Title. Date of Year of Nurnherof 
!publication. rt'port. illu~tratiun. 

' Views of parts of the coast of Labrador from Aulezavik Island simtbward. (Illustration to Appendix 1 

No. 42, Report for 1860) ............................................................................. . 

Diagrams to illustrate Appendix No. ~2. Report for 1865. On the plane table and its use in oopographical 
surveying: 

Page 207: Mode of constructiDg oonic projection ................................................ · - · · i} 
Pages 210, 212, 213, and 214: Adjustments of plane table. etc ....................................... --·\ 
Facing page 215: Three-point prol>lem, various cases ............................................... ! 
Facing page 222: To illustrate mode of constructing pro:file from plan ............................... 1 

To illustrate solutions of three-point and two-point problems ....................................... I 
Specimen of plane-table sheet ........................................................................ \ 

To illustrate Appendix No.14, Report for 18611. Solution of the three-point problem, with "pplication to I 
the piano table. (Figures on plate 26) .............................................................. .' 

St_yJc1:1 of let Wring for chart~ of various scales .. ___ ._ ...... --·--· ......................................... '. 
Sketches of Mount St. Elias and Mount Frurwoother. (To illustrate Appendix 10, 1875. Follow page 160i. i 

llhlstra.tion• to Ap!l<'nd\:s: No.11, Report for 1879. On the preparation of standard topographical draw- \ 

ings. (These il~ustrations fol:ow page 190): . \ 

BloeklD!{ of cities, large bruldmgs, ~uburban villas and grounds (Ne.wport, R. L) ......... -- .. ·----- j 

Sparsely settled town, salt marsh, pme woods, ditches, etc. (Brunswick, Ga.) ........................ i 
Railroads, canals, iron bridgee, rocky cliffs, mid-river drift, etc. (Harper's Ferry1 Va.) . ............... · 1 

Heavy oak woods, reclaime,d marsh, a.nd oreha.rds, Delawa.re 'River .... M •• ----- •••••••• ---- •••••••••• 

.&ice dikes and ditches, Santee River, South c .. rolina ............................................... ! 
Eroded drift banks, with bowldera aet free, and deciduous woods (Gay Head) ................ - ..... ·I 
Sand and shingle beaches, eroded eArth banks, ro..Us, fences, dwellings, etc. (Nahant) .............. 1 

I 
Sand beach with low dunes, fresh-water pond, meadow-grass, sage-brush, etc. (south coa.st Californiu).' 

Dlnstrations to Appendix No.13, Report for 1880. A treatise on the planet..ble a.nd its U"<> in topograph- ' 

ica.l surveying: / 
Diagrams illu•trating methods of placing rl&ne table in position, the three-point problem, and deter- t 

mination of position by resection. (Facing page 176; following pages 180 and 182).............. 5 
Position of a fourth point by resection on three fixed poin ts1 and two-point problem. {Diagram J&cing i 

page 181) ........................ ·--······-····--···············--···--··------·--·--·····----··· 
Measurements of distance with telemeter. (Diagram faeing page 192) ............................. . 

:Mode of constructing the conic projection, etc. (Faces page 198) ............................. - ..•.•. 

Delineation of hill oUI'Ves. (Faces pa.ge 200) ....................................................... . 

llllllltrations to Appendix No. 7, Report for 1881. Type forms of topography, Columbia River (diagrams 
on page• 12t ..nd 125) ; npper part of the Dalles, Columbia River ..... ·-·· ........................... '. 

Dlnstrations to Appendix No. 14, 1883. Report on the preparation of standard topograph!ea. l d<awings I 
\se.c.ond series): 

Railroad tunnel, water-worn rocks, drift middle sands, river dam, etc., Pooomac .River. (Faces page I 
368; the other drawings follow in numerical. order) ........... • ..... · · · · · • • · - .. · · · • · -- • · -- -- · · -- · i 

Erosion of soft stratified rock and gulch, Sant" Cruz, Cal ..................... - ....... - · -... · .. - - . - · 1 

Rounded summit of a granit.6 monntain (Brown'• Mountain. :Monnt Desert Island), with views .... ! 
Abraded rock faces of a granite mouutain (Robin.son's M.ountain, Mount, Desort lslan<l), willi viewa .. ; 
Fresh-water lakes a.nd cliff of a grauitemountait.1 (EchoMon1-tain, Mount Desert.Island), witl1,·iew1i .. '. 

Crest, face, and talus of a granite-cliff (Eagle Cliff, Mount Desert Islnndl, witl1 view . -· ............. i 
Eruptive rock promontory (Cape Disappointment), with view . . .. ... . . . . . ................... -. · · · ·: 
Erosion of eruptive rocks, basaltic escarpments, and river torrent (the Dalleaof the Co'nmbia River) . : 

NOTE.-The remaining illustrations, Nos. f,3 to 50, inclusive, are here republished. having first i 
appea.retl as illustrations Nos. 42 to 49, lnclmive, to .Appendix N ... 11, neport for 1879. They I 
form the flrnt series of standi.rd topographical drawings, while Nos. 35 to 42, RAport fol" 1883, 

form the second series. 
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IV 36.-Transits of Venus and Mercury. 

Title. I Date of I Year of I Numberof 
11m blication.

1 
report. ) illustration. 

Transit of Venno station of 1769, at San Jos~ de! Caho, Lower California. {Illustration to Appe11dix 
No. 10, Report 1874. Faces page 131) ..•••......•.•••••.••.••..•....•••.........••.....•..•..•....... · 

lli8gram to Illustrate .Appendix 13, 1875. Report on the Transit of Venus expedition to .Japan (pni:c ~23) -1 
\\,..haugaroa. Barbor, Chatham Island, showing American station for ob~ervation of Tr;\Dsit of Venus. I 

187~. (Illustration to Appendix 14, 1875. Faces page 23~) . . . . • . . • . . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . • . i 
Diab""Tawa to illustrate Appendix No. 6, 1878. Observations of t.hc Transit of Mercury, May 6, 1878, made ' 

at Summit Station, Central Pacific Railroad. California: 
Sketch showing locality of station, etc. (Faces page 82) .••...•.•••••.•••..••.••••••.•••••.••....... 
Diagrams showing phases of transit. (Face page 86) .•••••••••••••••••••••••••••••••••••••••••...•.. 

IV 37.-Triangulation. 

18i7 ' 
1878 ' 

1878 ' 

i 
lss1 I 
1881 

J8i4 I 22 

1875 i- -.•.•. -··· -· 
I 

18i5 ~ 2:'.i 

1878 ' 

1878 i 
27 
2R 

Diagrams illustrating the triangulation of the Survey, and its methods, instrument!.', discmi­
'lions, and results will lie found indexed under the following headings: 

I and IL-GENERAL PROGRESS SKETCHES and PROGRESS SKETCHES. 

IV1.-APPARA1'US AND INSTRUMEN'l'S, and sub-headings Geodetic signaling apparatus and 
Geodetic signals, tripods, and scaffolds. 

IV11.-GEODETIC SURVEYS, METHODS AND RESULTS. 

IV u.-GEOGRAPHICAL POSITIONi. 



 

APPENDIX No. 13.-1887. 

ADDENDL'M TO A REPORT ON THE ESTl!ARY OF THE DELAWARE. 

By HENRY MITCHELL. As!!listant. 

Co.AST AND GEODETIC SURVEY, 

Washington, D. 0. 
Sm: In the Annual Report Coast and Geodetic Survey for 1885, page 33, an extract is made 

from my annnal report which refers to a table computed by Mr. J. A. Sullivan, the last work exe­
cuted for us by that gentleman. 

This table is a valuable ext.ension of one printetl nuder the title "Estuary of the Delawar(','1 

on page 245 of the Annual Report Coast and Geodetic Stu,·ey for 1883. 
To preserve this valuable table, which is likely to be useful for reference, I suggest that it ho 

printed. 
Very respectfully, yours, 

HENRY MITCHELL. 
Mr. F. M. THORN, 

Superintendent (Joast and Geodetic Survey. 
269 



 

270 UNITED STATES COAST AND GEODETIC SURVEY. 

Estuary of the Delaware : Physical elements. 

Low water. 

Mean width Mean area per 
per mile. mile. 

Fed. i Sqtta re fie!. 

20 5, 026. 50 

2 24 4, 617. 92 

3 26 4, 971. 54 

4 I') 

5 2 3 
6 23 

7 21 

8 22 

5, 247. 63 I 
4, 726. 09 ! 

5,369.51 

4,672.86 

5, 682. 73 

9 22 • 4, 777. 27 

IO 22 5, 513. 64 

II 23 5. 817. 83 

12 22 5, 915. 91 

13 23 5. 9II. 74 

14 22 6,515.45 

15 20 6, 244. 50 

16 20 7, 278. 00 

17 21 9,656.19 

18 21 8, 6o4. 76 

19 22 5, 652. 21 

20 20 6, 273. 00 

So, 676. So I 
83, 856. 23 

78, 770. 88 

85, 661. 20 

89,384.25 

99, 634. 05 

IOI, 399. 27 

104.012. 57 
99, 761. 50 

102, 553. 15 

109,503.39 

rr5, IIO, 43 

120, 126. 86 

119, 272. 28 

129, 549. 95 

136, 725. 76 

136, 032. 95 

127, 867. 73 

136,933.00 

Mean 
depth 

per mile. 

Feet. 

16. 05 
18. 16 

15. 84 

16. 32 I 
18. 91 I 
18. 56 

20.43 

21. 77 
18. 09 

17. 63 

18.51 

I9.47 

18. 44 

19. IO 

17. 8o 

14. 16 

15. 81 

22. 6~ 

21.82 

21 20 8,203.50 

8,090. 91 

8,363. 13 

150, ogo. 85 18. 30 

22 22 

23 16 

24 II 

25 13 
26 II 

27 12 

28 12 

29 It 
I 

30 I IJ 

31 I 12 

3~ 13 

33 13 

34 12 

35 12 

36 12 

37 IJ 

I0,868. 18 

14, 193.98 

14,707.27 

ll,j66. 67 

13.576.67 

15, 122.86 

IO, 9z3.o8 

Il, 440. 83 

rr, 626. 92 

16,303.08 

19,549.58 
I8,Jo7~08 

16, 421. 67 

17, 1o6.92 

158, 676. 61 19. 61 

167, 726. 34 20. 06 

182, 036. 82 

188, 652. 77 
. 185, 784. 55 

173,368. 42 / 
188,596.96 

201, 425. 361 
202,626.38 

213, 694. 71 

227, 567. 15 
251, 78o. 58 
265, 266. 33 

266, 148. 04 

267, 409. 75 
279, 638. JI 

16.75 

13. 29 

12.63 

14.99 

13. 8g 

13.32 

18.55 
18. 68 

19.57 

15.44 
13.57 

1454 
16.28 

16.35 

__ i_r_ai_r_.ti_d_e·--~--1 Mea~-I 

:!\!can width 
per mile. 

Feet. 

5, 341. 00 

5, 074. 27 

5, 597. 70 

6, 144. 21 

5,334.78 

5, 996. 24 

6,499.32 

5, 177. 27 

6, 131. 36 

6, 432. 17 

6,502.05 

6, 341. 30 

7, 018. 64 

6, 624. 50 

7, 557. 50 
IO, 143. 33 
9, 211. 43 

6,414.09 

7, 072. 25 
8,6o6.oo 

8, 514. 55 
8, 651. 87 

I I, 195. 45 
14,486.92 

15, 500.00 

12, 833. 33 

13, 881. 67 

15,457. 14 

11,327. 69 

11, 811. 67 

u, 156. 92 

16,775.38 

19,949.58 

18,707.oS 

16, 821. 67 

17,5o6.92 

J\I ean area per 
mile. 

Mean Maximum 
depth depth 

permile. permile. 

Remarks. 

Square/et'!~·i ·-Feet. 1· Feet. I . 
96, 228. 05 18. 02 33· 6 I 

98, 394. 51 I 9. 39 27. 5 Maiden Island. 

16.93 

102,743. 30 I 16.72 

!04..475- 55 19. 58 

116,682.70 19.46 

I 

110, 571 . 99 I 20. 46 

II8, 944. 39 

117, 229. 00 

120, 928. 15 

128,130.32 

133,490.00 

140,474.36 

138,575.78 

151, 8o3. 20 

166,425.05 
162, 757. 24 
145, 967. 27 

156,950.87 

22.98 

19. 12 

18.81 

19.71 

21.05 

20.01 

20.92 

20.09 

16.47 

17. 67 

22.76 

22. 19 

175, 305. IO 20. 37 

183, 584. 80 21. 56 

193, 248. 8+ 22. 34 

215,132.27 

231, 672. 77 

231, 094. 55 

209,968.42 

229,784.46 

247,295.36 

236,002.54 

248,657.46 
263,Z42. 92 

301, 413. 27 

324, 515. o8 

321r669. 29 

317, 274. 75 

331,559. o8 

19.22 

15.99 

14. 91 

16.36 

16.55 

16. 00 

20.83 

21. 05 
21. 65 

17. 97 
16. 27 

17. 20 

18. 86 

18. 94 

43. 7 Upper end Tinicum 

Island. 

37.4 

3o. 7 
32. 2 Lower end Tinicum 

Island. 

40. 7 Chester Island Bar 

begins. 

34. 5 Cheoter Island Bar 

ends. 

30. 7 Schooner Ledge. 

25.5 
26,6 

28. 5 
26.9 

25.9 

26.8 

26.8 

25. 1 

25. o Christiana. Creek. 
42. 4 Deep-W.ater Point. 

41. 2 

30,4 

27.9 

31. 2 

27.7 

30.6 

36.9 

38.9 

29.0 

26. I 

41. 5 
48.5 

37.2 

24.8 

23.8 

23.2 

26.8 

27.8 

Fort Delaware begins . 

Fort Delaware ends. 

Reedy Island begins. 

Reedy Island ends, 
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UNITED STATES COAST AND GEODETIC SURVEY. 

Estuary of tlte Delaicare: Physical elements-Continued. 

Low water. 

I Mean 
:\lean area per I d th mile. ep 

per mile. 

: 

I 

Half-tide. I Mean. 

--------------- , ______ _ 

Mean.width 
per mile. 

I 1 
~ 1 Mee n [ :\I a:rnn un•' 
" can area per .. : depth . depth ,' 

mile. 1 / per mile.1 per mile; : 
i I 

i 

211 

Remarks. 

z z 
-------- ______ , ________ J _____ i ---- -----' ----------

Feet. 

26. I I 
Fed. Square fed. .fret. : 1-;·d. i Square ft<t. I Fed. 

13 19,313.85 JOI,862.92 15.63 ! 19.713.85 i J00,404.46 I !8.28 

13 21,269.23 316,901.31 r.t.9ol 21,669.23 1 381,Jo9.oo 17.60 

~~: ~ I IJ 22, 346. 15 330,488. 46 14- 79 22, 746. 15 398, 126. 92 17. 53 

IJ 22,784.62 347,881.54 15.27 23,184.fo 416,835.38 17.98 

12 23, 033. 33 382, 670. 00 16. 61 I 23, 433. 33 452, 369. 17 I 19. 30 

II 25,032.73 373,298.45 14.91 I 25,432.73 +i-8,996.64 I 17.65 

30. 3 

JO. I 

13 23,153.85 387,284.46 16.73 I 23.553.ss 457,J46.oo I 19.42 

1 J I 22, 582. JI 395, 178. 6~ 17. 50 ' 22, 982. ~I 463, 525. 621 20. Ij 38. 8 

13 25, 313. 85 416,J8o. 00 16 ·t5 II 25, 713. 85 492, 92r. 02 
1 

19. 17 40. 4 

• 549, 676. 75 j 8, 974, 724. 37 785~1 572, 631. 46 '-658, 475. 75 I sn 92 1, 438. 4 

II, 949. 49 ! 19:~.I::· 70 _:~~~: _::~~~~:~ 23:~~::· 99

1

1 '9 0- ' JL 3 

i 

8 I 33,400.00 498,048.75 14.91 33,800.00 598,848.751 17.721 42.0 I 
32,037. 50 530, 118. 75 16. 55 32,437. so 626, 831. 25 I -19. 32 I 41. 1 I 8 

7 

8 

7 

7 

31,471.43 562,348.57 17.87 31,871.43 657,Jfo.s:, I 20.63
1 

41.7 

35, 212. 50 610, 938. 75 I 7. 35 35, 612. 50 717, 176, 25 I 20. II ' 46. 6 I 
46,657.q 100,545.71 15.01 47,057.14 841,117.14 I 17.s71 47.1 I 
52. 157. Ll 768, 792. 86 14. 71- 52, 557. 14 825, 864. 28 I 17. 62 50. 5 i 

882. 37 805, 967. 17 15, 025, 676. 28 :--;s;-~;-1~~~1 
16.91 15,499.31 288,955.31 I 18.98 32.s 1 

780, 012. 46 12, 645, 517. 76 

15, 01 I. 78 243, 183. OJ 

16.20 I 

Collins Beach. 

Bombay Hook. 

Cohansey Li~ht-hou:-.e. 

Arithmetic1l mean uf 

46 miles. 

:,\lean from tnean arL·a 

of 46 n1iles diYicled 

lJy n1ean widt~l or 
46 miles. 

Mahon's Ditch. 

Arithmetical mean of 

52 miles. 

:Mean from mean area 

of 52 miles divided 

by mean width of 

52 miles. 
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2 

3 

4 

5 
6 

7 

8 

9 
IO 

II 

12 

lJ 

14 

15 
16 

17 

18 

19 
20 

21 
22 

23 

24 

25 
26 

27 
28 

29 
I 

30: 
! 

31 

32 

33 
34 I 

35 

36 

37 

UNITED STATES COAST AND GEODETIC SURVEY. 

Estuary of tlrn Delaware : Phys,ical element.s-Continued. 

Low water. Half-tide. I 
Mean of I - I Mc<>n --:'>[-e-<>n-ll_M_e-an_o_f-------,-------,-'.\-lc_a_n. ·--~\[eall-
chords I '.\lean area I ~lean area I ratio ratio chords Mean area Mean area ratio ratio 

of mean h<>low mean ahove mean below above of mean below mean ahove mean below above 
de th er I depth per I rlepth pe1 mean mean I de th er depth per I depth per mean mean 

P P nule. nule. . depth . depth I. P .1 P mile. mile, depth depth I i per mi e. per mi c. per mile. per rnile. mile, I .1 I .1 m1 e. 

i ·----·---! -----.---· ---- ·-----· 
Feet. 

2, 508 

2,778 

1, 837 

1,894 

2,473 
2,738 

2,395 

2, 614 

3, 145 

3,33o 
2,843 

3,086 

4,037 

4,JI8 

4,189 

4,420 
6,084 

5,820 

3,o6o 

3,267 

4,629 

5,33o 
5,467 

6, 955 

7,039 
6,840 

5,076 
6,406 

7, 657 

4,902 

4,836 

5, 931 

9'375 
II, 747 

11, 193 
9,286 

8,495 

S11uarc flet. Square feet. 
1 

Feet. I Feet. Feet, Sq11are feet.1
1 

Square fi:e!. 

20,051 60,626 I 7.99 12.06 2,838 • 22,807 73.421 

lJ, 8S5 69, 97 l 5. 00 15. 15 3, 095 19, I IO I 79, 285 

26, 102 52, 669 14. 21 IO. 58 2, 087 29, 890 64, 877 
i 

23,261 

16,701 

15,937 

22, 5z8 

12,574 

16,492 
20,203 

18, 685 

15,689 ' 

21,540 I 

20,440 

22,966 

29,509 
24,942 

31, 776 

36, 500 

29,746 

23,925 

27, 670 

33, 142 

45,223 

59,892 

50,344 
48,839 

58, 347 

59, 007 

71,378 

49, 920 I 
47,.p6 

57, 591 

56,378 
56,172 
54, 292 

62, 400 12. 28 II. 89 

72, 683 6. 75 15. 38 

83, 697 5. 82 15. 59 

91, 439 
83, 269 

82, 350 

90, 819 

99,422 

98,587 
98,832 

lo6, 584 

107, 217 
II I, 091 

96,092 

100, 433 

120, 345 
134, 752 
140, 056 

148, 895 

143,429 
125,892 

123, 025 

139,758 
143,079 

143,619 
142,316 

177, 647 
204. 355 

207,675 

209, 770 

211, 238 
225, 347 

8.89 

8.62 

4.00 

4.95 
7. II 

6,05 

3.89 

5,00 

4,88 

5.20 

4, 85 

4.29 
IO, J8 

II. 17 

6.43 

4,49 
5.06 

4. 77 

6. 42 

8.76 

9.92 

7.63 
7.62 

12.04 

14.76 
8.42 
5.o6 

4.90 

5.04 
6.05 

6.39 

13.88 

19.14 
15. IO 

14, 15 

15.35 

16. 82 

15. 13 

15. 83 

14.64 
I I. IO 

12. 91 

17. 00 

16. 01 

14.67 

16. 65 

16.75 

13.70 
IO. II 

9.47 
13. 15 

12. 53 
15.29 

12.53 
10.62 

II. 46 

12. 86 

13. 17 

2,362 

2,927 

3,436 

3,588 

3, 511 

3,517 

3, 2 77 

3,831 

4, 342 

4.503 
4,336 

4,599 
6,300 

6, IIJ 

3,459 , 

3,6o4 
4,812 

5, 667 

5,701 

7,273 

7, 173 
7,216 

5,823 
6,580 

7,751 
5,016 

5, 113 

6,371 

9,736 

II, 951 

11,473 

9,653 

9,009 

I 
28,960 I 73, 783 

23,010 I 81,406 
i 

22, 439 I 94, 244 

18, 597 
22,883 

25,664 

24,832 

21, 657 
28,068 

25,436 

26, 150 

34, 072 

31,403 

41,006 

45, 369 

34, 189 

29,796 

31, 897 
36,941 

47.347 
65,579 

56, 748 

51,076 
6o,862 

62,652 

74,514 

55,436 
51, 922 

61,044 

6o,336 

6o, 107 

57, 846 

!! 

81, 236 

89,359 

100,348 

94,346 
95,265 

103,298 

111,833 
II2, 406 

IIJ, 140 

125, 653 

132,353 

131, 354 
104,962 

II I, 582 

141, 116 

153, 789 
161, 352 

178, 191 

184, 325 

165, 515 
150, 220 

178,708 

186,433 

173,350 

174, 144 

207, 8o7 
249,491 
263, 471 

261, 334 

257, 168 

273, 713 

h·et. Feet. 

S.o~ .13,75 
6. 17 15. 62 

14. J2 I 1. 59 

12. 26 12. 01 

7. 83 15. 26 

6.53 15.72 

9.94 

8.45 

5.3o 
c.. 51 

7. 83 

6.48 

4, 99 
6.23 

5.87 

5.69 

5.41 

5. 14 

l I. 85 
12. 59 
7. IO 

5.26 

5.59 
5.08 
6.6o 

9.09 
IO. 26 

7, 76 

7, 85 

12. 49 

14. 57 
8.70 

5.J3 
5. II 
5.26 
6.23 

6.42 

r5.03 

lJ.75 

19. 38 

r5. 39 
14. 81 

15. 89 

17.64 
16. 01 

17. 08 

16. 63 

13. 05 
14.26 

16. 36 

15. 78 
16. 40 
18. 16 

18. 65 
15. 92 

12.72 

10.68 

II. 71 
12.88 

12.06 

15. 30 

14- 74 
r7. ro 
14. 88 

13. 21 

lJ. 97 
15. 20 

r5.63 



 

38 

39 
40 

41 

42 

43 

44 

45 

' 

:Mean of 
chords 

of mean 
depth per 

mile. 

----~-

Feet. 

9,873 

II, 684 

II, 854 

IO, 746 

10, 547 

UNITED STATES COAST AND GEODETIC SURVEY. 273 

E.~tuary of the Delaware : Physical elements-Continued. 

Low water. 

Mean area 
below mean 

depth per 
mile. 

I 
1 Mean Mean Mean of 

Mean area I ratio ratio chords 
above mean below above of mean 
depth ·per mean I mean 

mile. depth , depth depth per 
I 1 mile. 

, _____ ,, ______ 

1

perm1le._p-er-m-ile_., ____ . 

Squa1·e feet. Feet. 
1 

Fed. Feet. Square feet. 

58, 721 

57,945 

64,397 

70, 108 

71, 017 

243, 142 5. 95 I I 2. 59 

258,957 

266,092 

277,773 

311, 653 

4.96 

5. 43 

6. 52 

6.73 

12. 18 

I I. 98 

12. 15 

13. 53 

10,400 

12, 234 

12, 117 

10,918 

10,797 

Half-tide. 

Mean area I Mean area I ~a~~: ~~: 
below mean I above mean II below above 

depth per depth per mean mean 
mile. mile. I depth depth 

per mile. per mile. 

---------- --- ---

Square feet. Square feet. Feet. Feet. 

62,461 297,944 6.oo 15. II 

6i, 544 319,765 5. 03 14. 76 

67,546 330,581 5.57 14. 56 

7J, 165 343,670 6.70 14. 82 

74,406 377, 964 6.89 16. 13 

90, 943 282, 356 8. 07 I I, 28 I I, 559 94, 059 354, 938 1 8. 14 

I 
I , 

9,405 102,948 284,J35 10.95 12,28 9,605 105,903 351,4431 11.031 14.96 

8,772 122,768 I 272,411 14.00 12.06 8,999 125,770 337,755 13.98 I 14.70 

46 9,755 I 128,091 I 288,289 13. 13 11.39 9,957 130,610 362,311' 13.12 I 14.09 

·2s1,907 ! 2,021,Joo 
1 

6,947,425 340.83 615.47 ~m~1.s21 i~o,649 ~~\681.30 
6,128 44,072 151,031 7.41 13.38 6,469 48,866 182,840 7.88 14.94 

7.55 

47 13, 142 139.' 189 

48 13, 782 125,309 

3~8, 86o IO. 59 IO, 74 13, 531 141, 9I0 456, 939 IO. 491 13. 52 

404,810 9.09 12.64 14,JII 128,_844 497,988 9.00 15.36 

49 II, 590 125,004 4;37, 344 10. 79 13. 90 II, 899 128, 194 529, 16g IO. 77 16. 6o 

50 12.940 135,244 

51 19,497 167, 151 

52 18, I07 I 162, 927 
' 

370,965 2,882,124 

475,695 10.45 13.51 13, 189 137,856 579,J20 10.45 16. 27 

533, 3951 8. 57 II. 43 19, 78o 16g, 345 671, 772 8. 56 . 14. 28 

6o5, 866 9. 00 11. 52 18, 413 165, 040 76o, 824 8. 96 i , 14. 48 
------ ---------------1--

9,763,395 399.31 689.31 388,702 3,II9,016 II,go6,661 420.87 77j.81 

7,134 55,425 187, 758 7. 68 13. 26 7, 475 59, 981 228, 974 8. 09 14. 96 

I -------- 7.77 12. 51 ------ - ----- -------- 8.02 14.77 

I 
I 

I I I I • 
H. Ex. 17-18 
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APPENDIX No. 14.-1887. 

REPORT OF THE RESULTS OF SPIRIT-LEVELING OF PRECISION ABOUT NEW YORK BAY 
AND VICINITY IN 1886 AND 1887. 

Observations by Assistant JOI-I:N E. ~EIR and Subassistant J. E. McGRATH. Dis­
cussion by CHARLES A. SCHOTT, Assistant. 

COMPUTING DIVISION, COAST AND GEODETIC SURVEY, 

ltforch 9, 1888. 
DEAR SIR: I herewith respectfully submit a report of the resultR of spirit-leveling of precis­

ion about New York Bay and dcinity in 1886 and 1887, made in connection with the hydrographic 
resurvey of the approaches to New York. · 

Route-line of levels.-In 188G the Jevels were carried from Astoria, near Hell Gate, to Hunter's 
Point; thence via Winfi.elll to Flushing, and passing Strattonport and Whitestone, they terminate 
at \Villet's Point, opposite Tltrog's Neck, at the western end of Loug Island Sound. There are 
several branch lines and offsets connecting with tide-gauges, also a crossing of the East R.iver at 
Eighty.fourth street. These route-lines are shown on the accompanying map (Illustration No. 43), 
together with otiler features, for ready reference to any of the elevations determined. 

In 1887 the main line was fully developed from Red Bank, N. J., where it taps the line of 
spirit-levels coming from Sandy Hook, a portion of Assistant A. Braid's line of 1881,• to Hunter's 
Point, crossing on tbe way Arthur Kill at Perth Amboy, and the Narrows at Forts Tompkins and 
Wadsworth. After skirting Brooklyn the route connects at Hunter's Point with the preceding 
year's work. The line is again taken up at Eighty-fourth street, New York, whence it crosses Man· 
hattau Island to the Hudson River at Forty-second Rtreet, the eastern shore of which it follows as 
high up as Dohbs' Ferry, a distance of about 19 statute miles. On this line there are likewisA 
numerous branch lines conn~cting with tide-water. Among these are lines to Port Monmouth and 
to Conaskonk Point via Keyport, N . • T.; to Great Kills, Staten Island; to Const.able Hook and 
Elizabethport, N. J., to head of Newark Bay, New Jersey; to Gravesend Bay, Long Island, to 
Governor's Island and other places as shown on the map. 

Distance along the line of levels from Red Bank, N. J., to Dobbs' Ferry, N. Y., 116.5 kilome­
ters (72.4 statute i:niles); length of branches and offsets, 78.5 kilometers (48.8 statute miles); total 
development of leveling, 195.0 kilometers (or 121.2 statute miles). 

Obser·i:ers and dates of leveling.-The observations of 1886 were made by Subassistant John E. 
McGrath, aided by H. P. Ritter as recorder, two rodmen and two men for general work; the lines 
were run between October 16 and N<lvernber 22. Th{'. observations of 1887 were made in part by 
Assistant John B. Weir, aided by Subassistant J.E. McGrath and extra Observer ·w. B. Fairfield, 
and, after Mr. Weir's assignment to other duty, by Mr. McGrath, assisted by John Nelson, Aid, 

-who had joined the party a short time before the change, which took place June 7, 1887. Work 
was commenced April 19 and terminated September 5. About one-third of the season's work was 
done under the charge of the first observer, the remaining two· thirds under his successor. 

Instruments.-Tn 1886 the lines were run with geodetic level No.1. This instrument is described 
in Appendix No. 11, Coast and. Geodetic Snrvey Report for 1880, and illustrated on Plates Nos. 46 
and 4.7 of that report. Metric rods A, and B were used in connection with this instrnment. For 
description of rods and targets see Appendix No. 15, Coast and Geodetic Survey Report for 1879. 

"Coast and Geodetic Survey Report for 188'l, Appendix No. 11, page 529. 
275 



 

276 UNITED ST.A.TES CO.A.ST AND GEODETIC SURVEY. 

Two instruments were employed in 1887, viz, Nos. 2 and 3; they are described and figured iu 
Appendix No. 15, Coast and Geodetic Survey Report for 1879, and Plate No. 52. Rods E anrl F 
were used; these rods and targets are of the same pattern as rods A, and B. 

Instrumental constants-Seasons of 1886 and 1887. 

Aperture of telescope. 

Focal length of telescope. 

Magnifying power of telescope. 

Value of one division of stridiqg-level. 

Date of determination by J. R. Weir. 

Collar incc1uality, object-end larger.* 

llateof determination (~os. 2 and 3 by J.E. McG.).~ 

Angular distance of 'horizontal) telemeter threads. 

Level No. I. 

3· 5cm 

40. 7c., 

26 

511• 62 

July 7, I 886. 

1886.t 

i 

Level No. 2. 

37 

311
• 37 

Apr. 2, 1887. 

+o". 725 ' r 
I { +1".490 : l 
: Apr. 1, Sept. 19, 18117. ! 

I 16' 39"· 3 , 

I 
{ Jan. 19, 1887. : { 

Level No. 3. 

37 
3"· 09 

Apr. 4, 1887. 

~o". 026 

+o''· 800 

Apr. 1, Sept. 19, 1887. 

14' oo". 7 

It [254
11· 3] t J 

Valueof 1tumor10odivisiom;ofmicrometerscrew. f 255 11 • I , 443
11

· 3 I 
I l 44211 9 l 

Jan. 19, 1887. 

255"- 6 

2 57 11
• 5 

260". 6 

Date of determination and observer. 

: \" aluc adopted. 

' \\'eight of instrument. 

•A minus sign indicates object-end smaller. 

I . \ 259". 6 

I\ T., Aug. 10, Sept. l 
I 

I McG. and W., Apr. 
15, 1877- 1; 8 88 

I 'I 7, 

I 
B., May 21, 23, 1879.

1

! 

44311· I 25711
. 5 

j 23 p. or I0-4 kg. I 45 p. or 204 kg. 

r T., March, I 879. I 

~ W.,June 16and 17, 1880. i 

lMcG.and W.,Apr.8, 1887. 

257 11. 5 
45 p. or 20,4 kg. 

t Record not giTen and not recoyered i determined by Assistant A. Braid at the office before sending theJnstrument into the field July 

7-9, •886. J. H. Weir found o".54. 
:t: Record not given anrl not. recol·ered. 

Spider-threads were used in the diaphragms in preference to lines on glass; the telemeter 
threads were nearly equidistant from the middle thread. Level No. 1 had 4 horizontal threads, 
distance between the upper and tlie middle and between the lower and the middle as girnn in the 
preceding table; level No. 2 had 4 and level No. 3 had 2 threads, with distances of the extreme 
lower one from the middle as given in the table. The value of 1 turn of the micrometer for instru· 
ments 2 and 3, as used in the computation, was 257".5, and increas·ing turns for all instruments cor­
respond to elevating the eye-end of the telescope. Respecting the correction for inequality of col­
lars, attention was paid to the change due to wear during the progress of the work. 

The comparisons of the rod meters with the standard remain as given in the report on the 
levels of the Mobile-New·Orleans line, ~.\.ppeudix No. fJ, Coast and Geodetic Survey Report for 
1887; accordingly rods A,, B, E, F were of standard length at 67°.0 Fah. (19°.4 0.), 71•.7 Fah. 
(220.1 C.), 620.1 Fah. (160.7 C.), and at 660.1 Fah. (180.9 0.), respectively. The index errors of 
A, aud B do not come into consideration, since in 1886 one line was run with A, exclusively and 
the other with B, and the rods were always placed on the top of the benches or other points of 
reference. Rods E and F were used in 1887. Their index corrections were found as follows: Rod 
E, projection beyond zero, 62mm,3; Rod F, 60mm,l, as determined April 4 and September 20, 1887, I 
showing a wear of but omm.3. 

1lfethods of observing.-Wben running the lines of levels in 1886 the manner of procedure was 
as follows: After the instrument was adjusted and leveled, rod .A, was observed as backsight, and 
immediately afterwards, while A, was being carried forward, a backsight was taken on rod B which 
had been placed near A,, then foresight readings were made first on A, and immediately after on 
B near lly. Thus two parallel lines were run simultaneously, a method ahandoned the next season 
as not affording a complete check, the conditions of the instrument and of the atmosphere being 
the same for each line. The average distance from staff to staff was rather over 200 meters, but 
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the instrument generally was not placed midway between. A, and B were kept close together 
within a few meters. 

In 1887, when running the main line between Stapleton, Staten Island, at the Narrows, and 
Hunter's Point, Assistant Weir made the backward measures, starting from Runtel''s Point with 
level No.3, aniJ Subassistant McGrath made the forward measures over the same ground, starting 

_ from Stapleton with level No. 2, both observers using the same bench-marks for the determination 
of the probable uncertainty of the results. This is considered tlie most perfect arrangement for 
securing two absolutely independent measures. A few unavoidable exceptions to this rule occur 
on side lines or offsets, but in all cases two Jines were run for a check. Betwee'l Red Bank and 
Stapleton the forward measurement was run partly by McGrath using le>el No. !! and partly by 
Nelson using level No. 3, and the backward measurement was run in the same way with tolerable 
regularity. 

From Eighty-fourth street, New York, to Dobbs' Ferry both forward and backward measure­
ments were run with level No. 3, but how much of share each observer had does not fully appear 
from the record. 

All side lines and offsets were leveled twice, governed more by expediency than by systematic 
method. • 

The average distance from staff to staff when grades did not force shorter sights was about 
190 meters, and the instrument as a rule was about midway between the two staves. Rods B and. 
F were used during the entire seaso11. 

Two instruments were employed for the crossings of Arthur Kill and at the Narrows. In the 
latter case the individual results for difference in height of the two hench-marks, Nos. 70 and 71, 
located on opposite sides, are reasonably accordant; the di-stance between these benches was 1450 
meters, or but 159 meters short of a statute mile, as determined by triangulation. 

In the handling of the instrument a change was made in the method formerly pursued; insteatl 
of setting tho bubble of the level against a selected division of the tube and recording the corre­
sponding micrometer reading, the bubble is now set exactly in the middle of tlrn tube. The ~suc­
cessive operations are then as follows: Reading of micrometer for bubble iu middle, reading of 
micromeier for backsight on target, reversal of levels ou collars, readings for target and level as 
before, inversion of telescope about its axis (to correet for eollimation error), with repetition of 
operations similar to above four readings, reversal of instrument 180° ia azimuth, with repetition 
of the operations similar to above eight operations for the foresights. 

Computations.-Each observer furnished a complete re<luctiou of Lis work; at the Offine a 
second and more elaborate computation was made in Mcordance with the general rule of the Sune_y. 
The levels ofl886 werecornputecl by L.A. Bauer, who also reduced those made in 1887 by Assistant 
Weir, while Snbassistant :McGrath's levels of 1887 were computed by Mr. Weir while temporarily 
attached to the Computing Division since about the middle of October last. Tlle means of the 
readings of the horizon and the target are made out and the corrections to the latter for micro­
metric difference, for inequality of collars, for refraction and curvature, are severally applie<l, and 
the difference of elevation of two stations is further corrected for expansion or contraction of the 
brass scales when their temperature differs from the standard temperature at which they are of 
normal length; the index correction of the staves is applied whenever needed. The reduction is 
facilitated by tables depending on the instrumental constants and other data of the measures. 
The results being collated and any appreciable difference correct.cd or explained, the probable 
errors of the operation are deduced and the final results are tabulated and reported on. 

Resulting eleva.tions.-Tbey are given in the usual tabular form and require but little additional 
explanation. The initial plane of reference is the average or roughly. so-called half-tide level of 
the Atlantic Ocean based upon tidal observations made at Sandy Hook, N. J., between the years 
1876 and 1881, as discussed in Appendix No. 11, Coast and Geodetic Survey Report for 1882. We 
have transferred from the same report for convenience of reference the few results.of 1881 of the 
common line, Sandy Hook to Red Bank, N. J., bench-mark E, at which place the levels of 1886-'87 
connect with those of 1881, i.e., with the average sea level. The separate results, however, required 
to be combined anew. The leveling of 1881 was carried out nuder iustructions, which demanded 
the running of two simultaneous parallel lines, but also obliged the observer to run for a limited 
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distance an independent third liue in a direction the opposite of the two parallel lines, in order 
that the efficiency of the method of running parallel lines might be tested. Subsequently, experience 
having decided in favor of two independent lines, run in opposite directions, the work of 1887 was 
carried out by this more satisfactory method; that of 1886, however, had inadvertently been con­
ducted by the old method. In the following table of results we have consequently prese.nted the 
individual measures between the tide-house mark and the bench-mark at Red Bank, combined in 
accordance with tile principle now recognized as the best. The rwerage sea level adopted here is 
the same as that on which the 1881 line is based, and is the result of the discussion by the har­
monic analysis of tidal observations at Sandy Hook during the six years 1876 to 1881.4 

For com·enience of reference the tabular results are given first for the main line from Sandy 
Hook to Dobbs' Ferry, arranged in five sections; this is followed by the branch lines and offsets. 

Re8ulta of geodetic spirit-leveling in the vicinity of New York, 1886-'87, main line from Sandy Hook, 
N. J., to Dobbs' Ferry, Hudson River, New York. 

SECTION 1.-FROM SANDY HOOK, N. J., TO RED BANK, N. J. 
-·-·-----·---

Bench-marks. ·1 . i I Differenb:n~!-!:~e~ between I DiscrepAncy. 1 · 

' Distance j Distance I :---·~--- Height of 
Date1 188::r. ! between from ini-: Direction of measure. 

: ! 
1 

mark above 
\ bench- ti al mark.\ J Total j avera~e sea 

From- To- I marks. Mean. Partial. accumu- . le el. 
i I I lated. \ 
I _ Forward. i Backward. 

___ I I 
' --- ·-·---------

July. Km. Km. Jllleters. I Meiers. ~·Ueters. JIIm. iJbn. I lriders. 

T.H o.ooo 

1-r~~o4 
o,o l + 3.4881 

u T.H A 0.4-t.5 0.415 -0.0130 + 3,4751 l 0.0:156 

15 lZ A B 0.202 0.617 -0.6103 -0.6134 -o.6u8 + 3.1 + 3.1 + 2.86>J 

15 ,. B 6 0.235 0.85::1 • -i:.3445 I -1.3468 - I .3456 + 2.3 + 5 4 + 1.5177 I 

15 12 6 5 3.0781 3.930 +<>·HJO I +0.4398 +o.4+14 + 3.2 + 8.6 + •.9591 

15 5 II 2. 170 6.100 +o.3657 -f-o.36o6 +0.3632 + 5.1 +13.7 + z.3223 

rs II i.009 I 7· 109 +0.9694 I +o-¢11 I +0.9682 + 2.3 +r6.o + 3.2905 

13 4 I.9(Jo 9.o6<} -0.6481 I -0.6442 \ -0.6462 - 3·9 +IZ.1 + 2.6443 

13 l.9"0 10.969 -0,4906 -o.4879 -0.4892 - 2.7 + 9·4 + 2.x55'1' 
16 lR 10 2.553 13.522 -0.4384 ! -0.4462 -0.4423 + 7.8 +17.2 + I.7128 

16 18 " 1.450 14.972 +•.6433 +•.6576 +•.6504 -14.3 + •·9 + 4.3632 

16 18 12 2.268 t7,240 +o. 1399 -f-o.1434 +o.J:.f-17 - 3·5 - o.6 + 4.5o49 

16 16 12 13 2.054 19.294 -1.3567 -r.3571 - 1.3569 + o.4 I - 0.2 + 3. q8o 

1.:~} 
I 

'9 '3 v 2.420 I 21 ·71 4 ~z.oSSo -2,o88.f -::a.o882 + 0.4 + 0.2 + 1.0598 

•u 19 v 14 1.659 23.373 +5.13oB +5-1•16 I +5·7•9• I + 3.2 + 3·4 + 6.7890 

22 '4 15 2.282 2:5°655 +•.4976 -t-2.5044 +2.50JO I - 6.B - 3·4 + 9··-
15 16 1.498 2 7.153 ' +1.1776 +1.1853 +1.1814 i - 7.7 -:u.1 +10.4714 

16 E 0.361 •7 5141 { 
+i.25831 

+1.25621 -II.I +u.7276 23 
+1.2570 

•August. 

SECTION IL-FROM RED BANK TO SOUTH AMBOY, N. J. 
-----

•S·<>i' I 
\ I 

I 

I 
17'1 0.527 - 2.6643 - 2.6555 - · •. 66491 + 1.21 - 9·9 + 9.o627 

1887. l 
August. 

3 IL 

173 >.059 29.1.00 - 0.8939 - 0.8963 - 0.8951 I + 2.4 - 7.5 + 8.1676 

172 1. 191 30.291 + 9.4-140 + 9·4+30 + 9·4435 I + J.O - 6.5 +17.6u1 
174 

173 

171 0.931 31.222 + 7.0014 + 7.190o + 7. 1987 I + 5·4 - I.I I +z4.8og8 

170 I 0.878 32.100 + 4.4879 + 4.4894 + 4.4886 - 1.5 ' - 2.6 i +z9.:>qll4 
t6'; I.057 33.157 + 0.3163 + 0.3200 + 0.3182 i - 3·7 

- 6.3 f 
-j-29.6166 

t6o <>.848 34.005 + •.9234 I + 2.923• + 0.9•3) ! + o.• -6.t. +3»5399 

'59 o.46o 34.465 - 0.946 .. - o.9+85

1 

- o.9<174 I +2.1 - 4.0 I +3l·S9•S 
158 1.222 35.6871 -to.26o8 -10.2614 -10.26II \ + o.6 -HI +•t.3314 I 

I 
4 ,.,.. 

171 

4 •70 

4 July 30 16g 

July. 
o6 •3 •6o 
"6 23 159 

• These observations were continued to September, 1884, l>ut the reduction and discussion of these additiQUal obiervati<mB were stin incom­
plete at the date of writing, hence could not be made avLilable for lhis report. 
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&sults of geodetic spirit·leveling in the vicinity of New l'ork, 188G-'8i, etc.-Continued. 

SECTION II.--FROM RED BANK TO SOUTH AMBOY, N. J.-Continue<l. 

I 

Bench-marks. I Difference of height between 

n- I bench-marks. 

-- istance I Distance 

I Discrepancy. I ------1 
Date, i:B87. bet ween I from ini-

Direction of measure. bench- tia.l mark. 

i I Height of I 
! I mark above 

Total i average sea I 

26 

26 

26 

27 

27 

27 

27 
18 

18 

18 

.a 
18 

19 

19 

19 

19 

19 

19 

19 

19 

28 

9 

9 

9 
II 

II 

7 
8 

00 

20 

•o 

"" 
20 

20 

20 .. 
., 
21 

11 

II 

II 

II 

I3 

14 

I4 

•• •• 
IS 

IS 

From- To- marks. , 
I 

I Backward. I I 
Forward. 

I ----. -· -··--· 

! July'."· [ Km. I Km. I Meters. Meter.s. 

23 158 157 I I.274 , 36.961 I + .. 7o85 I + <.7o63 
22 157 156 1.076 38.037 + 2.3(}651 + 2.4015 
2f 156 155 I. 194 39.231 - 5.68o2 ' - 5.6775 
2• 155 •54 :1.138 40.369 + o.94o6 ' + o.9439 
2< 154 . '53 0.818 41.187 - 3.5<)08 - 3.5920 
21 '53 t52 J:.250 42 ·437 - 7.7103 - 7.7108 

21 152 144 1-. 2 39 43.676 + 0.3922 + 0.3939 ., 14f 143 J:. 142 44.818 + 4·5of'" + 4·5353 
I3 143 142 0.870 45.688 + 3·0917 + 3.0932 

13 142 14• 0.432 46.120 - 2.2364 - 2 • 2 399 

'3 '41 140 0.692 46.812 - 3·3353 i - 3.3361 

13 140 139 0.792 47. 6o4 - 4.7251 i - 4.7256 

13 139 138 I. IIJ 48.717 - 5.4446 '; - 5.4423 .. t38 '37 0,615 49.332 T o.47521 + 0.4738 
I2 137 136 I 0.568 49.900 + 1.0914 + r.0936 ! 
12 136 135 0.707 50.6o7 + 0.1419 + o.146o I ,. 135 I34 0.461 5r.o68 - 1..p97 - :r.4201 

12 I34 133 0.727 5t.795 + 2.4056 + 2.4119 
12 t33 132 o.g61 52.756 + 0.7078 + 0 ·7094 
11 132 VIII (188I) 0,267 53.023 - 0.6568 - 0.65:13 

Mean. I! Partial accumu- f level. 
· I lated. i i 

-----

JJ{eter·s. 

+ 1.7074 

+ 2.3990 

1~::1 . . .. "'fm, 

:~-~---·---: 

I 11-feten . 

l.'2 I +23.0383 

- b.~ +25.4378 

- 5.6788 i 
+ 0.9422 I 

- 3.59141 
- 7.p.o6 

::::;:I 
T 3.0924 

- 2.2382 

- 3.3357 I 
- 4.7254 

- 5.4434 

+ 0 -4745 

+ 1.0925 
-t- 0.14'4-0 

- 1 ··+199 

+ 2.4088 

+ o.7o86 

- 0.6540 

- •·71 

- 3·3 I 
+ I.2 

+ 0.5 Ii 

- 1.7 

+ 5·91 
- t.5 

+ 3.5 
+ o.8 

+ 0.5 

- 2.3 

~:::I 
- 4.1 

+ O.t I 
- 6.3 i - .. ~ ! 

5-S I 

- 8.9 +19.7590 
-1'2.'.<! +20.7012 

+17.1098 
-10.5 + 9·3992 

-12.2 -f 9.792' 

- 6.3 +14·33° ... 
- 7.8 +•7.4228 

- 4.3 +15.1846 

- 3·5 +u .8489 

- 3.0 + 7.1235 

- 5.3 + 1.6801 

- 3·9 + 2.1s.-i6 

- 6.1 + 3.247r 
-10.2 + 3·3911 

- 9.8 + 1.97u 

-16.1 + 4.38oo 

-17.7 + 5.o886 

-23.2 + 4.4346 

SECTION Ill.-FROM SOUTH AMBOY, N. J., TO FORT WADSWORTH, STATEN ISLAND, NEW YORK. 

-

I - >.o874 I 
I 

-25.61 

July, 
ll VIII (188I) 131 0.269 53.292 - 2.o898 - 2.o886 - 2.4 + 2.346o 

9 131 F (188I) 0.702 53.994 - 0.0137 - 0,01.f.9 - 0.0143 + l.2 -24.41 + 2.3317 

9 F (1881) 13oa 0.270 54.064 + •. 6426 + 1.6'432 + 1.6429 - o.6 -25.0 I + 3.9746 

9 13oa I30 0.771 55.035 + 2.9441 + 2.9431 + 2.9436 + 1.0 -24.0 + 6.9182 

9 •30 >29 0.916 55.951 - 3.9694 - 3.9735 - 3.9714 + 4.1 -19.9 + 2.9468 

9 I29 1"6 0.854 56.805 - I.1904 - 1.19331 - 1.1918 + •·9 -17.0 + 1.7§50 

8 Ioli I27 0.541 57.~6 + 0.4533 + o.45I9 + 0.45•6 + 1.4 -15.6 + 2.2076 

8 a7 105 0.273 57.619 +13.9356 +I3.9345 +13.9350 +··· -14.5 +16.1426 

June. 

•7 105 104 o,Bo.J 58.423 - 5.7726 - 5·77I4 - 5.7720 - 1.2 -15.7 +10.37o6 

17 '"'4 103 O.<f30 58.843 - 2.65o6 . - 2.6sfi2 - 2.6534 + 5.6 -lO.l. + 7.7t72 

I7 lOJ IO> 0,567 59.410 - 3.133.f. ! -··~·I 
- 3. 1342 + 1.7 - 8.4 + 4.5830 

17 102 IOI 0.784 6o.194 - 2.9168 - ~1.9187 - 2.9178 + 1.9 - 6.5 + t.6652 

'7 IOI too 0.797 6o.99t + 5.1940 + 5.r908 + 5.192 4 + 3.2 - 3.3 + 6.8576 

I6 100 99 0.913 61.9<>1 - 0.4631 - 0.4665 - 0.4648 + 3.4 + 0.1 + 6.3928 

16 99 !18 0.764 62.668 + 5.1859 + 5.1856 + 5.i858 + 0.3 + 0.4 +11.5786 

16 98 97 o.8o3 63.f7I + 4.20u + ... 2023 + 4.2018 - I.I - 0.7 +•5.7So4 

I6 97 g6 0.834 64.305 + 1· 1442 + 7.1453 + 7.1448 - t.1 - 1.8 +22.9252 
i 16 g6 93 0.954 65.059 + 3·9744 + 3·975" + 3.97481 - o.8 - 2.6 -f-26.gooo 
I 

10 93 92 0.774 66.033 - 5.I337 - 5.1)08 - 5.1322 - 2.9 - 5.5 +21.7678 

10 gt 91 1.o6o 67.093 - 6.23n - 6.2316 - 6.2314 + 0.5 - 5.0 +•s.5364 

JO 91 N t .054 68.r47 + 6.o894 + 6.0945 + 6.0920 - 5.1 -10.:r +•t.6284 

IO N 90 0.366 68.513 + o.28o1 + 0.2781 + o.279r + 2.0 - 8.I +.n .9075 

IO 90 89 1.249 "9-?62 - 2.8o54 - 2.1lo72 - 2.8o63 + 1.8 - 6.3 +19.1012 

10 89 88 I ,202 70.964 - 4.4438 - 4.4424 - 4.4431 - ... , - 7.7 +•4.658• 

9 88 87 1.148 72. Il:Z - 1.I474 - I. I458 - I,I466 - 1.6 - 9.3 +13.5115 

9 87 86 t.078 73· 190 - 4.3927 - 4·39'3 - 4.3920 

~::1 
-I0.7 + 9.1195 

9 86 a. 1.630 74.820 - 1.8439 - 1.8482 - t.8;6o - 6.4 + 7.2735 

9 84 83 o.86g 75.689 +•3.556o +13.556o +•3.556o - 6.4 ~.8295 

8 • 83 s.. 1.042 I 76.731 + 9.8766 + 9.87t4 + 9.8740 + 5.2 - 1.2 +30.7035 
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Results of geodetic spirit-leveling in the vicinity of New York, 1886-'87, etc.-Continued. 

SECTION Ill.-FROM SOUTH AMBOY, N. J., TO FORT WADSWORTH, STATEN IsLAN!J, NEW YORK-Continued. 

. I / Difleren~"en°!h~,;frt;.betwe~~--1--:screpa:::-- -----1 
~~~~~ Dista!lc.e ! 1--------I m1!~~g:~0°ie 1 

bench- {rim ~~k I Direction of _meas_u_re.1 · Ii ! a '\re rage sea 

Bench-marks. 

Date, 1887. 

To- marks. am .,
1
--- -- Mean Partial. ac~~~~- lend. 

Forward. Backward.\ , lated. 

, __ J_u_n_e ____ ,______________ .A~m~--l:---;::-11 Mete-::· I Jl'Id~I Ndc~!

1
! Ll;,~~ ~-fi-f-,,~-, 

From-

is s s:a sx 0.959 11.69o -14 .1057 -x4.1us I -14.r.oSa + 6.1 + 4.9 I 
1s s ax ss 0.924 I 78.614 I -14.1010 ! -14.1046: -14.ioss 2.4 + 2.s 

26 Ma.y. •5 55 Si 0.729 79·3•3 I + 9· 1531 + 9· 15671 + 9· 15491 3.6 - I. l I 
26 •5 54 51 0.617 79.¢>o I - 0.9826 . - o.98o8 i - o. 9817 ' - 1 .8 - 2.91 
24 z4 51 52 o.4n 80.382 + 7.8n2 i + 7.8145 ! + 7.8128 ! - 3.3 I - 6 2 I 

••June. 24 s• 53 o.J64 80.746: + 7.1056 I + 7.1o6o I + 7.1058 I - 0.4 j - 6:61 

r 7 53 7• I 0 ·J2 1: 8i.o67 I -r9.go74 l -i:9.9070 I -19.9072 I - 0.4 - 7.o' 

I l 7S 10 O.Jo8 81.175 i + 6.99651 + 6.9951 i + 6.99581 + r.4 - 5.6) 

Jlfeters. 

+16.5947 

+ 2.4889 

+11.6438 

+10.662r 

+ 8.4749 
+25.5807 

SECTION IV.-FROM FORT WADSWORTH, STATEN ISLAND, TO HUNTER'S POINT, LONG ISLAND. 

July. 
I I 

- 5.61 70 71 I .... 50 82.625 I - o.:r.398 - o.t398 ~ o.:t398 o.o +12.5295 

l I 71 12.4 o.og6 
Sq·· I - 0.0446 - 0.0448 - 0.0447 + 0.2 - 5-41 +12.4848 

I 1 124 n5 o.433 83.154 + 0.0747 + 0.0747 + 0.0747 o.o - s.4 I +12.5595 

1 I us L 0_271 83.425 - I.5o64 - i:.50B7 - T.5076 + 2.3 - 3.1 + tl .0519 ,_ 
I I L 44 o.36o 83.785 i + 2-<644 + 2.4649 + >.4646 - 0.5 - 3.6 +13.5r65 

I 
May. I 

18 14 H 43 O • .f<j.:I 
8p26 I + 8.5579 + 8.5568 + 8.5574 +I.I - 2:.5 +~2.0139 

May. 
I8 14 43 28 0.678 84.904 + 0.9811 + 0.9790 + 0.9800 +2.1 -o ... +23.0539 

April. 

85.5531 30 29 •8 •1 0.649 + 0.5295 + o.52g6 + o.52g6 -o.r -0.5 +•3.5835 

30 29 27 26 0.629 86. 182 i + I.o8o6 + t.0791 + 1.0798 +l.5 +1.0 +•4.6633 

JO 29 .6 '•5 0.517 &6."9\> I + 1 ·9033 + I ·<)042 + I.9038 -0.9 -t<>.1 +•6.5671 

30 29 25 24 0.714 87 ··1'31 + 1.8236 + 1.8254 + I.8245 -1.8 -r.7 -+ 28.3916 

30 29 I 24 23 0.743 
88.<56 I - 5.4 7 58 - 5.4136 - 5~41:47 ~2.2 -3.9 +n.976;> 

May. Apr .. 

2 29 I 23 22 0.634 88.790 - 4.1772 - 4.18o1 - 4.1786 +2.9 -:r.o +18.7983 

• 29 ~ 20 .. 0.486 89.276 - 9.5488 - 9.5518 - 9.5503. +J·<> +:z.o + 9.248o . •9 21 20 0.997 90 •73 + 1.3694 + i.3683 + i.3688 +1.1 +3.l +10.6168 

2 28 "° 19 0.679 90.952 + 6.0156 + 6.0161 + 6.0158 -0.5 +•.6 +16.6326 

• .s 19 18 o.6o6 91.558 - 5.4751 - 5.4715 - 5.4763 +•.4 +s.o +11. 1563 

2 .s 18 17 
0.670 I 92. 228 - 4.9730 - 4.9715 - 4.9722 -r.5 +3·5 + 6.1841 

• .s 17 16 0.717 92.945 + 2.7039 + •·7053 + 2.7046 -1.4 +!il:.l + 8.8887 

• •7 16 ' 0.51.f 93.459 + 5.9986 + 5.9979 + 5.9982 +o 7 +2.8 +1 .. 8869 

Apr. 
19 27 I • 0.495 93,954 + 4.3714 + •. 3731 + 4.3722 -1.7 +i.1 +•9·•591 

19 

27 l . 3 0.340 9"·•94 +- 7 .5o87 + 7.5t13 + 7.5100 -2.6 -1.5 +26.7691 

20 27 3 • o.4g6 9'1·790 - 6.048o - 6.046o - 6 0470 -2.0 -3.5 -+ 20.7221 

20 27 4 5 0.619 95 ·4"9 - 4 .0504 - 4.0518 - 4.c5n +1.4 -2.1 +•6.6710 

20 •7 5 6 0.597 ¢.oo6 - 1.7184 - I.7786 - 1.1785 -0.2 -2.3 +14.8925 

20 •1 I 6 7 0.5]6 96.582 - 4.5240 - 4.5261 - 4.5250 +..1 -0.2 +w.]675 

20 :I 7 8 o.6s8 97.210 +6.3900 + 6.3901 + 6.3902 +o.r -0.1 + 16.7577 

20 8 9 0.582 97.792 + 5.9094 + 5.9091 + 5.9092 +0.3 +0.2 +22.6669 

20 :I 9 10 0.818 gll.610 - 3.3536 - 3·3535 - 3.3536 -o.I +o.1 +19.3133 

•o to 11 0.665 99.2r; -J.0.1484 --io.1467 -10.J'..416 -I.7 -1..6 + 9.1657 .. 25 i II t2 1.265 100.540 - 6.9247 - 6.9.,<i - 6.g2(i2 +•·9 +1.3 + 2.2395 .. ·; I 12 13 1.66<> 102.200 + 5.9450 + 5.9413 + 5·9432 +3·7 +s.o + 8.18•1 .. 25 13 14 1.178 io3.378 - 3.5799 - 3.5736 - 3.5768 ~-3 \ -r.3 + 4.fu59 
i .. •• I 14 15 1.074 1"4•452 - 2.93¢ - 2.9361 - 2.9354 

+i.s \ +<>·• + 1.6yo5 

I r's Pt} .. "I 15 B. M.8 0.857 105.309 + 0.1142 + 0.1147 + o.u+. -0.5 -o.f + s.7149 

I 

I 
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Re&ults of geodetic spirit-leveling in, the vicinity of New York, 1886-'8i, etc.-Continaed, 

SECTION V.-FROM HuNT£R's POINT, LoNG ISLAND, Tl> Douu's FERRY, ~Ew YoRK. 

Bem:h-marks. I 
Difference of height between 

bench-marks. Discrepancy. 

Distance Distance 
Date. 

From- To-

between fr<mt ini-1 - ; 
~:ri~~ tial mark. Direction of 1neasure. I 

I ----- -;------- .. -1 l\!ean. I Forward. 'Backward.
1 

Total 
Part\al. accumu­

lale<l. 

~ I I ---~--·-

•Oct., 1886. Km. .A~m. i ~lfders. .ltlders. .iUders. Jim. ~'11m. 

23 

19 

19 

*Aug.,1887. 

16 

12 I6 

16 

l~ 16 

Sept. 

16 

Aug. 

j H.'sPt. t 
l B.M. sf 

39 

17 

30 

29 

6 

39 

37 
30 

29 

6 

177 

178 

'79 
180 

I .513 

0.549 

o.6o8 

0.778 

0.8.40 

0.654 

0.510 

1.o86 

I 
:io6.3rn ~ 

! 
1o6.81l 

JI1-o33 

JtI.811 

I12.651 

u3.305 

~13.815 

u4.90! 

- o.49r6 

+ 2.2036 

+ 1.8617 

- 3.4378 I 
- 1.8303 I 

+ 0.4996 I 
+13.6272 i 

-J-14.2646 I 
l i .7328 i 

+ 1.8496 1 

!, 

- 6.7420 

- 0.4951 

+ >.1974 
+ r.8604 

- 3.4310 

- l.830B 

·+ 0.5003 

+1 3.fo49 

+14.263:3 

-! 1 ·7327 

+· 1.8478 

-6.7Ho 

--- 0.4933 

+ 2.2005 

+ i.86ro 

- 3·4344 
-- l.8305 

+ 0.4999 

+13.6260 

-t-14 .. 2640 

+ l.7328 

..J_ I .8487 

-- 6.743o 

-1.8: 

I 
+3·5 
+6 .. ;I 

+1.3 i 
--6.8 I 
+o.s j 
-0.7 

'1 

+2.J: 
+1.3 

+1 8' 

I 
i6 i86 187 o.84r u5.742 -10.3300 -10.3296 -10.3298 -0.4 i 

17 1B7 188 0.938 116.680 - 7.5135 - 7.5107 ---- 7.5121 -2.S l 
17 20 188 189 J.II5 II7.795 - 0.1973 - 0.1955 - 0.1964 -1.8) 

17 19 189 190 Loo7 riS.802 + 0.5577 + 0.5562 + 0.5570 +i.s I! 

17 19 190 t<p t.126 119.928 +22.8389 +22.8397 +22.839.1 -o.8 

17 19 192 193 o.668 120.596 +14.6907 +1«6909 +14.6go8 --0.2 / 

:18 19 193 194 0.700 :121.296 + 4.3998 + ... 4023 + 4.4orn - 2.51 
18 r9 194 195 0.640 121.936 +13.0073 +13.0072 +13 .0072 +o. r 1 
18 19 x95 196 o.66o 122.5g6 - l).3794 - 9.3770 - 9.3782 -2.4 r 

18 :r9 196 197 0.446 123.042 -14.9788 -14.9773 -t.4.9780 -1.51 
18 19 197 198 0.415 123.477 -16.9177 -16.9227 -16.9202 +s.o I 
lB I9 :i98 199 0.293 123.770 -- 8.8573 - 8.8595 ~ S.8584 +2.21 

23 26 199 200 o.foo 124.370 - 4.739~ -- 4--7372 - 4-·7J85 -2.6, 

23 26 200 201 (l,614 12.f-.984 -- 2.3390 - 2.3594 - 2.3592 +o.41 
23 26 20:2' 0.419 125.401 + ~:i.7982 -+ 2.7961 + 2.79p -+2.t. \ 

+4-2 

+.ii 

+9·• 1 

+9.0; 
+6.:z ! 
+ ... 1 

+s.91· 
+:;.r 

+4·0' 

+•.4 
+2.5 

+a.I 
-1.;. 

+J.6 

+s.s 
+J.:? 

+3.6 

+s.1 
+3·7 23 26 202 203 0.754 1:26.157 - 3.1270 - 3 125c. I - 3.1200 -2 o ~ 

•3 .6 203 ~ 0.819 126.976 - ~.1509 - 4·'+7' i - 4.1490 -3.8 \ --0.1 

23 25 I 204 205 1.o62 128,038 + 0.3965 --t~ 0.3952 + 0.3958 +1 3 i +1.2 

:: :: :: ~ :::: :;::;~ ~ ::~~ :;= ~::::: ! ~ ~::: ~:.~ I :~~ 
24 25 207 208 1.256 131.636 -- 0.0095 ! - 0.0094 0 0094 -0 l -f-0.7 

2'4 115 • 2o8 209 1.~931 t3· .. L9'29 -0.1037 \ - 0.1007 = o~ton -3:0 l -2.3 

2'4 25 209 210 i..327 134.256 -+ o.oG84 1 -f~ o.o685 + 0.0684 ~ r : -2.4 

24 115 210 2lI l.~91 135.547 - 0.1782 - 0.1735 - 0.1758 -4:7 ! -7.1 i 

27 31 211 212 0.992 136,539 + 0.2559 + 0.2555 -f- 0.2557 +o 4 I -6.7 i 
27 °;,p 212 213 0.776 137.315 - 0.1564 - 0.1552 - 0.1558 -1:2 i -7.9 \ 

27 31 2 r3 214- 0.763 rJ&.078 + 0.3~ ! + 0.3043 + 0.305+ +2.1 : -5.81 
27 31 214 215 o 8o6 138.88.t - o.2.q7 - o.216o - 0.2154 +1.31 -4.5 

27 30 215 216 o.923 139.7071 - 0.2407 - o.24ro - 0.2408 +0.3 ! -4.2 ( 

27 30 216 217 o.7o8 140.415 - 0.1009 - 0.1012 - 0.1010 +o.:; I -3.9 \ 

29 JO 217 2T8 0.826 141.241 + 2.1836 + 2,18.j.7 + 2.1842 -I,J -5 0 I 

29 30 ~18 ~I9 0.667 141.goS - t, 2733 -- l -~7'54 - T. '1748 -+-3- l \ -r~9 \ 

29 30 219 220 0.685 142.593 - 0.6380 - 0.6384 - o.6:i82 f-o.4 '! -1.5 ; 

29 JO 220 221 0.775 143.:,-68 - 0,).476 -- 0,341}0 -- 0.3483 +1.4 --O,I ! 
i 29 30 0.493 •tJ.86' + 1.4768 + I.4;>63 + 1.4766 +o. s I +o.4 1 

I j T.B.M. t' ]_,, + I 

Height of 
mark above 
average sea 

le\•el. 

Jieters. 

+ 2.9703 

+ 5.1708 

+ 7.0318 

+ 3.5974 
+ l.76G9 

·+ 2.2668 

+15.8928 

-f-30. T568 

+.;r.88q6 

+33-.7383 

+16.6655 

+ 9· 1 5A 

+ 8.9570 

+ 9.5140 

-t-32.3533 

+47·"44' 
-l 51.4452 

.. j-64.4;23 

+ss.074I 

+-1-o.09fa 

+23. 1759 

+14.3175 

+ 9.5790 

+ 7.2lg8 

+10.01.70 

+ 6.89w 

+ 2.7420 

+ 3"378 
+ i.8688 

+ 2.4-016 

+ ~.392~ 
+ 2.2900 

+· 2 ·358f 

+ 2.1826 

+ 2 .4383 

+ 2.a825 

+ 2.5879 

+ 2 ·372 5 
+ 2.1317 

+ 2.0307 

+ 4.2149 

+ 2.9+0'[ 

+ 2.3019 

+ J.9536 

+ 3·~J02 
+ 2.97.6 ! "9 29 222 f(r88;-'86)il o.1321, 143.993 -0,4572 -o.458u -0.4576 ·p.81· >.21 

i_::_.~~3-o-'-i~_(T_,s~~B~5-~l-·~---)J~~~V~~-'-l~-o-.04~1--'--' _'_4_•_·0-34--' -o·::: __ .~l~-~o-.ofx;~-o~--~o-._"692~--'--~--<>~·-•_J~_+_o_._s_~-+~·-·_90_3_4 

I 

•For the short distauce between Hunter's Point and foot of Eighty-fourth street, New York Ci!y, and including the crossing of the East 
River, the figures in the columns" Forward" and ~ 1 Backward'' do not correspond to this designation. They refer to two separate but simul­
taneous measures, as esplaJned in the prefa£e. Tile eftect on tbe total accumulated 4iscrepa.ncy is small. 
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Results of geodetic spirit-leveling in the vicinity of New York, 1886-'87, etc.-Continued. 

RESULTS FRl'M BRANCH LINES AND OFFSETS. 

[Line from B. M. "A" (1881) to 8-foot mark of tide-staff of 1886 at Sandy Hook, N. J.J ,-
Bench-marks. 1· .1~ /! Difference of height between Discrepancy. I 

bench-marks. --------1 Distance i Distance 1' I Height of 
between [ from ini~ 1· i mark above 1 

I 
~e:rk~- lt1al rnark.1 Direction o.f mea~=-~- i Total I aver:::i.sea j' 

Jl"'rom- 'lo- F 

1 

Mean. 
11 

Partial. ab~~du-
r I I orwar<l. Backward. 1 ____ I I 

Nete~s. I llleters. ,!:Teters. i ~' - 1'/m. -_I\ 111..ders. I 
[- . . . ·1 + 3.4751 

- O.l9H I - 0.1952 f - 0.1949 + 0.5 I + 3.2802 I 
- o.6o71 I ~-; 6a;6 j - o.6o; 1·~ -- l+:.s6;; i 
- I.0881 - 1.08741 - i:.0878 - 0.7 + I.7799 ·1 

+ 0.09•7 
1 

+ o.~ [ + 0.0913 + 0.9 + >.871" 

-·----~------·-

August. .A·m. A·m . 

A (1881) 

I 
0.415 i-

A (1881) T ~-1 
A (1881) !l (1881) 0.0231 

I R (1881) 175 o. 159 

175 u 0.194 l I 
----------------

[Line from B. M. "B" (1881) to primary B. M. "U".] 

I 
August. 

0 ;;; ! 

I I 
I ... I 

i 
I II (>881) 0.617 . . . I . . + 3-' 

R (1881) 175 0.176 

i 

-~·:::~;I L '75 u o. 194 I 0.970 I 
-------

- 1.o874 I + o.0<)08 
- l .08781 
+ 0.0913 

~ 0.71 

+ 0.91 
+ 2.8627 I 
+ t .7749 

+ L8662 

[Line from B. 

1.319 

0.594 

0. 291 

~1. "C" (1881) to primary Il. M. "U".] 

. I I 
0.7071 ........................ 1 .. 

- 4.7978 /' + 0.6524 

+ 0.0917 

1~~371 

[Same line.] 

.. _,., G::" . ':' --~d~ I = :d -d -0 -1 
Hence C (1881) U -=~•o 1--=-.;-:-oo~I I 
Mean C \•881) U - .j.0579 I' - 4.o614 I - -< o.5¢ 

Mean height of U. I 
+-1-1 

+ O.l 

+ 5.9531 

+ x.8770 

+ 1."653 MeantTto&-ft.markoftide-gauge. 0.182 - o 6u6 l - 0.6117 ! - o.6n:7 I 
---'------'------'-----'------' 

July. I 
'23 3o I 

23 30 

28 30 

28 30 

2R "9 

28 29 

[Line fro~ main line at B. M. 16o to tidal B. M. and tide-gauge at Port Monmouth, N. J.] 

0.887 

o.3o8 

0.813 

0.493 

0.655 I 
' 0.922 : 

34·89• I 
35.200 

36.013 

36.5o6 

37· Y6f 

38.o83 

+ 2.z759 
-u.5411 

- 5.07.10 

- 2.2197 

- 6.3762 

- -4-5841 

+ 2.1717 

-u_.5440 

- 5.0704 

- x.2212 

+ 2.1738 + 4·• 
-n.54"6 + 2.9 

- 5.0722 - 3.6 

- •·•""4 + '·5 

- 1.9 

+ I.O 

- 2.6 

+34·7'37 
+23.17u 

+18.0989 

+16.8785 

28 

28 

- 6.37551 - '-4 - •-5 +•0.5030 

- 4.585s i- 3.s + x.o + 5.911• I 
29 t66 167 l.030 i 39.n3 t - 3.24o8 - 3.2487 - 3.0448. + 7.9 -+ 8.9 + a.6724 

29 167 168 '1 i.o63 I' -10.1761 - i.4010 - i.4042 - I.4026 i + 3·• +12 1 -r i.::iliq& 
28 168 8 ft. of gauge 0.209 40.385 + 0.4054 + 0.4~52 + 0.4051 + 0.2 +12.31 + i.6751 

28 8ft.ofgauge S 0.197 40.582 + i.8So5 + 1.8810 + .. ssoS - 0.5 +u.8 + 3.5559 

J1{~!~( --IlI;%~~ --:-1
1 --:.~:. --+~~-~ -~-.--_9026 __ ,_+_.-_-90-.4-l------0--.--5- --:;~ -:-::: 

month. 



 

UNITED STATES COAST AND GEODETIC SURVEY. 283 

Results of goodetic spirit-leveling in the vicinity of New York, 1886-'87, etc.-Continued. 

RESULTS FROM BRANCH LINES AND OFFSETS-Continued. 

[Line from main line at B. M. 144 to permanent B. M. "R" and tidal B. M. of 1886 at Conaskonk Point, New Jersey.] 

T 

I 
Date, i.887. 

~---~-----------·-----------------------

! Difference of height between 
bench-marks. Bench-marks. I 

--·~~-------~ Distanee: Distance!---------~---·"---
between : from ini- j 
~~~i~~ 'tjal mark. Direction of measure. I 

·-· I To-From-

I 
-~-.7u~.-16- --1-44-----.-46--1! A~,'.~~ I :~'.:;6 

16 146 '47 0.836 I' 

Forwanl. I Backward. I 
,tfl!ft•rs. .~fdrrs. I 
- 2.5786 - 2.5765 I 

+ 3.0208 + 3.01881 

- 6.76581 - 6.7650 ; 
+ 3.5155 + 3.5122 ! 

Mean. i 

.Afders. I Mm ... ! frfm. 

- 2.5776 - 2.1 . -14.3 

13 

lB 

16 147 148 0.831 
16 q.8 R 0.620 

45.292 

46. I23 

46.743 

:i6 R 149 0.8771 47.620 

15 149 150 I .042 48.662 

15 150 151 i.057 . 49.719 

'5 I 151 T.B.M.(1BS6} 0-435 I 50.154 

- 2.2310 - 2.23ss I 
- 2.7on I - 2.7027 i 
+ o.3784 + o.3So6 ·1 

+ 1.5311 + 1.5355 I 

+ 3.0198 -f- 2.0 ! -I~LJ 
- 6.7654 - o.8; -13.1 

+ 3.5138 + 3·3 : - 9.8 

- 2.033-1 + 4.8 
- 2.7019 

+ 0.3795 

+ '-53331 

+ 1.6: 
- 4.4 i 

- 5.0 

- 3·4 
- 5.6 

[Line from main line at B. M. No. 144 to B. M. VI (1870 and 1881) of transcontinental line of levels.] 

July. 

July. 
II 

II 

145 

145 

VI (1870) 
1881 

I 
+o.o I 

+ .. o I 
-12.2 I 
-lI.21 

[Line from main line at 13. M. J32 to tidal B. M. and tide-gauge at South Amboy, N. J.] 

132 T. B. M. 

{ 

14.567-loot 

T. B. M. mark of 
gauge ( 1886} 

0.910 I 

0.050 I 

I 
53.666 I 

! 
53.716 I 

I 

- 2.9015 - 2.89871 

- l.03681 

1 

-14-91 
-I.>-5 I 

_ 2.9001 I + 2.8 

+ 1.4, I ,0375 
1 

+ 2.1885 

+ 1,1510 

[Line from main line at B. M. 129 to B. .M:. of Geological Survey of New Jersey. at Perth Amboy, N. J.] 

-_-_-_J_u_9_1_y-.~~_-_._-__ 1 211 ___ G_. s_._s_._M_.~1~·-o_.774 / 56.725 I +15.5¢4 l_+15.59Bo J~'~_::~·_l_-__'_:_l_=.,J-~~·~~~J 

I 

July. 
8 

[Line from main line at B. M. 127 to tide-gauge at Tottenville.J 

J 12.935-
, foot mark of 
l gauge. 

0.440 \ -57-.,F~"" I + o"" I + o~ I + o• I -»>I 
-~-~--------'----~---~--

[Line from main line at B. M. "N" to permanent B. M. and tidal B. M. at Great Kills, Staten Island.] 

I ! 

o.~J I 
+ 3 51281 

I 

-10.51 
June. I i 

II 13 N 94 68.747 + 3.5124 + 3.5u6 I - 0.4 

- 4.81 
+•S-'4' 

" -4 
94 95 0.583 ~-33" -10.0922 -rn.0979 I -10.0950 ! + 5.7 +15.<>4 

95 fj 0.654 ~.g84 -r..lioS<} -12.6154 I -n.6122 l + 6.5 + '"7 I + 2 ·433 
1I IJ T. B. :M. (•886) o.<>71\ 70.o62 - 0.4656 - 0.4650 - 0.4653 l - o.6 + t.1 + t.¢8 
u 

----
- 0.74581 - 0.74581 

-------
-+~j It • fl 0 o.o61 7<>.045 - 0.7458 o.o + 1.68 

6o 

8o 



 

284 UNITED STA.TES COAST A.ND GEODETIC SURVEY. 

Results of geodetic spirit-leveling in the vicinity of New York, 1886-'87, etc.-Continned. 

RESULTS FROM BRANCH LINES AND OFFSETS-Continued. 

[Line from main line at B. M:. 55 to tidal B. M. of 1886 at Elizabethport, N. J.] 

t 

1---~~:ch-marks. I 
I - I 
I 

Difference of height between 

D
. 

1 
bench-marks. Discrepancy. 

'"'°""'· I F~m- To-

: Jst.&.nce ·Distance 1----­
. between from ini-
~~~~~~ tial mark 1 Direction of measure 

--------

I 
Mean. Partial. \ aJc~1:i~-

Forward. Backward I 
lated. 

! 

May. 

•; 

25 

25 

25 

25 

27 

27 

27 

•7 

27 

27 

27 

27 

06 ! --55 _____ 5_6-~ 

26 ' 56 57 
26 

26 

26 

28 

28 

28 

28 

28 

.8 

28 

28 

57 

58 

59 
6o 

61 

62 

63 
6( 

65 
66 

67 

58 

59 
6o 

6x 

62 

63 

64 

65 

66 

67 

68 

27 28 68 6g 

June. 
69 73 

73 71 

74 75 

75 76 

76 77 

77 78 

78 79 

79 8o 

8o 120 

''° 
122 

"3 I 
(T. fl. 111. at } 

123 l Elizabeth-1 
port. 

I 

A7

1n. A-m. 

0.680 79.29+ 

0.593 79 .887 

0.580 Bo.467 

0.337 So.804 

0.410 81.214 

0.433 81 .647 

0.412 82.059 

0.493 82.552 

o.440 I 82.992 

0.783 83.775 

0.537 84.312 
0.612 84.92 4 

0.510 85.434 

0.362 85.796 

0.658 86.454 
0.721 87.175 

cq65 87 .640 

0.689 88.329 

0.791: Sg.uo 

0.842 89.¢2 

0.768 90·730 
0.566 91.2g6 

0.274 91.570 

0.3451 91.915 

0.236 92.151 
' o.21s I 9'·420 

0.150 I 92. 576 

Meters. 1Ueters. i Meters. ,--··· 
! 

Jrlm. j :llm. 

+ 0.8538 + 0.8528 
i + 0.8533 + 1.o + 3.5 

- 0.6267 - 0.6232 - 0.6250 - 3.5 (>.0 

+ 2.9300 + 2.9315 + 2.9308 - '.1,5 - t. 5 
+ 7.6822 + 7.6814 + 7 .6818 + o.8 - Q.7 

+1.7955 + 7.7946 + 7.7950 + 0.9 + 0.2 

- 6.oi:9I - 6.02o8 - 6.0200 + '-7 + 1.9 

- 4.97n - 4.9721 - 4.97•6 +•.o + 2.9 

+ o.o353 + o.o374 

I 
+ 0.0364 - 2.I + o.8 

- 0.4376 - o.4364 - o.437o - l,2 - 0.4 

- 1.5466 - 1.5492 - 1.5479 -+ 2.6 + 2.2 

- 6.8495 - 6.8488 ' - 6.8492 - 0.7 + I.5 

+ 2 ·593' + 2.59341 + 2.5932 - 0.3 ·+- l.2 

+ 0.2293 + 0.2318 + o.2::;o6 - 2.5 - '-3 

+ 2.5199 + 2.5194 ' + 2.5196 +0.5 - o.8 
i 

- 3.5724 - 3.57o8 - 3.5716 - 1.6 - 2.4 

+ 0.2628 + 0.2620 'r + 0.2624 + o.8 - .r.6 

+ 0.1284 + 0.1284 ! + 0.1284 0,0 - 1.6 

+ 0,4285 + 0.4244 I + 0.4264 + 4.1 + 2.5 

+ 0.8040 -I 0.8075 I + 0.8058 ' - 3.5 - 1.0 1 

- 2.2425 - 2.2440 - 2.2432 I + t.5 + 0.5 ! 

+ 1.2005 + 1.1971 + 1.1988 + 3.4 + 3.9 
I 

+ 2.7971 + 2.7938 + 2 ·7954 

! :: ' 
+ , .• 

- 5.4664 - 5.4665 - 5.4664 + 7.3 

+ 0.3728 + o.36g5 + 0.3712 + 3.3 -t-10.6 

+ 0.0766 + 0.0707 + 0.0736 + 5.9 +i6.5 
- 0.3720 - 0.3720 - 0.3720 o.o +16.5 

-

+ 2.67091 + 2.6710 + 2.6710 - O.I +16.4 

[Line from secondary line at B. M. 76 to tide-gauge and tidal B. M. at Elm Park, N. J.J 

une. 

• 

Mean 

I T. B. M. (1886) 0.130 88.329 

I 76 8-foot mark 0.157 !18.486 - 2.8676 

76 T.B.M.(1886) 0.157 88.459 - o.sll20 - 0.5819 - 0.5820 - 0.1 

Height of 
mark above 
average sea 

level. 

----·-

llleters. 

+ 3.3422 

+ '2.7r.72 

+ 5.6480 

+13.3298 

+21.1248 

+15.1048 

+10. 133"2 

+10.16g6 

+ 9.7326 

+ 8.1847 

+ 1.3355 
+ 3.9287 

+ 4.1593 

+ 6.6789 

+ 3.1073 

+ 3.36g7 

+ 3.4981 

+ 3.9245 

+ 4.7303 

+ 2.487' 

+ 3.6859 

-j- 6.4813 

+ 1.0149 

+ 1.3861 

+ 1 ·4597 
+ 1.o877 

+ 3.7587 

+ 3.3425 I
la-toot mark T. B. M. 0.173 + 2.2856 I' 

--------------------'---~~·----'----~-----'-----'-----'---~~'-----~ 

[Line from secondary line at B. M. 64 to B. M. "Q" and tide-gauge of 1886 at Hackensack bridge, New Jersey.] 
------~-- ·--·----------~-

July. 

83.3361 2 . 64 1o6 0.344 - 7.-,657 - 7·"629 - 7.7643 - 2.8 - 3,2 + x.¢83 
June. 

18 18 to6 l<Y/ 0.501 83.837 + 0.4351 + 0.4351 + 0.4351 o.o - 3.2 + •.4034 
18 t8 107 ro8 0.3123 14.16o - 0.0985 - 0.0995 - o.CJ990 + t.o - 2.!iil + 2 ·3"+4 
2 29 1o8 109 0.9471 85.107 - 0.1641 - 0.1657 - 0.1~9 + 1.6 - o.6 + 2.1395 . "9 rog uo o.Bllg 85.996 + 5.8466 + 5.8436 + 5.8451 + 3.0. + •·1 + 7.9816 

• 29 IIO 111 0.9761 1!6.972 - 1.4474 - 1.4474 - t.4471 0.0 I + ·-· + 6.537• 
2 29 III no 1.07'~ 88.041 + 4.2404 + 4.2311A + 4.2393 + •.• +1.6 +•0.7765 

• 28 ll2 u3 1.0 •• 41: ' 8g.o85 + 3.0267 + 3.02:ifl + 3.0250 + •-9 \ + 7·5 +13.8o17 .. 28 llJ 114 1.116 j 90.20t -- a:.tt7J3 - Q:.tl~ - 2.tt75 - o.6 +6.9 +n.68.p 

I 

I 

I 



 

UNITED STATES COAST AND GEODETIC SURVEY. 285 

Results of goodetic spirit-leveling in the vicinity of New York, 1886-'87, etc.-Continued. 

RESULTS FROM BRANCH LINES AND OFFSETS-Continued. 

[Line from secondary line at B. M. 64 to B. M. "Q" and tide-gauge of 18~6 at Hackensack bridge, New Jersey-Cont'd.] 

D&te,1887. 

June. 

Rench-marks. Difference of height between 
bench-marks. Discrepancy. I 

----------I Distance Distance, _____________ -~-------- Height of 
between from ini- · j I , mark above 

From- To-

II4 

II5 • 
n6 

II7 
uS 

IIQ 

us 
u6 

"7 
118 

119 
Q 

8-foot mark 

::,±~-. tia.l mark. Direction of measure. I Total \ ave1~vgei sea 
----------1 Mean. Partial. 1 accumu- , · 

Forward. ! Backward.I lated. \ 

--;~,-Meters. I Mders. ) Md~--;;:::-~1--~Jllet=-\ 
go.goo, - 2.0188 - 2.0175 I - 2.01a2 I - "3 + 5.6 I + 9.656o 

9L963 ( +14.4137 / +14.po2' +14.4no I + 3·5 + 9.1 I +24.078o I 
Km. 

0.699 

1,o63 I 

0.6731 
0.719 I 
0,<f.52 j I 

0.446 I 
0.7581 

92.636 \ -I2.5233 
1 

-12.s248 -t~l.52 40 + r.s +10.61 +rr.5540 

93.355 i - 5.6o25 - 5.6<>17 - 5.00.t / - o.8 I + 9.8 + 5.95191 
93.807: - 2.9403 - 2. 9402 - 2.9402 .

1 

- o.x 1 + 9·7 I + 3.01:17 

9~.253 1: + 1.02(9 + 1.0261 + 1.0265 + o.8 ,' +10.s j + 4.0382 

95.ou 
1 

- 2.5494 - 2.5477 - 2.5486 - 1.7 + 8.8 ! + 1.4896 I 
[Line from secondary line at B. M. 108 to permanent B. J\L P, tidal B. M. and tide-gauge at Constable's Hook, New Jersey.] 

June, 

0 1571 84.3•7 I I .. 1o8 8-foot mark -102<5 I -1.2222 -I.22(9 +0.7 +•.o825 

22 8-ft.mark P. 
0 0451 84.3621 +1.8377 I +r.8386 +r.8382 -0.9 

I 
+2-9207 

22 8-ft.mark T.B. M. o. u6 84 ·433 + .. 61741 + .. 6,77 +1.61r6 - 0.3 +2-7"'" 

[Line from main line at B. M. 51 lo tidal B. M. and tide-gauge at Quarantine, Staten Island.] 

Mav. 
0.4441 

I 
-8.14391 

I 
-8.1440 I +.J •4 51 T.'B.M. 80.40-.. -8.1441 I +•.;;t8t 

24 T.B.M. 10-ft. mark 0.180 i Bo.584 -0.7293 -0.73051 -0.72991 +1.2 i +1.7882 
I I 

[Line from main line at B. M. 70 to primary B. M. M.] 

June. 
0.0541 -0·_5431 \ -0.5432 \ -0.5432 \ ~-,\ I 7 70 M. St.229 i +12.1261 

I 

[Line from main line at B. M. 44 to tidal B. M's and tide-gauges at Locust Grove, Bath Beach, L. I.] 
----~ 

t8 

18 

18 

18 

17 

17 

17 

'7 

May. 

May. 

17 

May. 

17 

17 

17 

14 

'4 
14 

14 
14 

14 

17 

17 

-------- ---

-3.75431 84.4861 44 45 0.701 -3-753• I -3.7554 +•·· - 1.-4 +g.7622 

45 46 o.455 
84-94' I -6.4949 -6.4932 -6.4940 -r.7 .._ 3.:1 +J.2'582 

46 47 0.991 85.93• -2.4998 . -2.4921j -2.4Q63 -7.0 -IO.I +0.7719 

47 48 0.715 86.647 +1.1401 +1.1371 +1.1386 +J.O - 7.1 +i.9105 

48 49 0.520 87. 167 ' -1.9752 -1.976o -1.9756 -to s I - 6.3 +s.9349 

49 50 0.516 
87 6831 

+o.9053 +o.9098 +o.9076 -4.5 -10.8 +6.8425 

50 T.B.M. 0.458 88.141 -4.07oS I -4.0712 -4.0710 +o.4 I -10.4 +•·7715 
T. B. lll. i:s.2-ft. mark 0.25:1 88.392 -r.4049 -1.4043 +i.• I - 9.2 +1.3672 -1.4o31 I 

I 

[Line from secondary line at B. M. 48 to primary B. M. K.J 

48 K. \ O.tOO l 86.7471 +o.~59 I +o.3863 \ +o.3861 \ -o.41 -~:.2~J 
[Line from secondary line at B. M. 49 to tidal B. M. and tide· gauge at Rath Beach. J 

-l<J o.o-ft. mark. 
( T.B. M., 

I 
o.o-n. mark { o~t on 

1 
l pier. 

I j Permanent I I o.o-ft.markl B. M. o.o¢ 

87.416 -2.6o61 -2.tlo84 -2.6o72 \ +•.3 +3·3•77 

::: -~~= =:I ~::~ :: '. \---- : : 



 

286 UNITED STA.TES <JOA.ST AND GEODETI<J SURVEY. 

Rssults of geodetic spirit-leveling in the vicinity of New York, 1886-'87, etc.-Continued. 

RESULTS FROM BRANCH LINES AND OFFSETS-Continued. 

[Line from main line at B. M. 25 to tidal B. M. and tide-gauge at Bay Ridge.] 
------------------------------------------,--------------

1 l
! Difference of height between Discrepancy. I Hench-marks. Dench-marks. 

-----------i Distance Distance : Height of 
1 between from ini- i I mark above 
I hench- tia.lmark.',1 Direction of measure. Total average sea 

'I~ ~ , -~~--- 1----- Mean. Partial. accumu-

Date, 1887. 

From- To--
' I Forward. I Backward. I lated. 

__ M_a_y _____ , ___________ 
1 

Km~- i--~m. i Mders~ ~=-:-1 Meters. ---;;:::-- 11-!m. 

I . . 
i:3 25 4Z 1 o.587 I 88.ooo j' -13.5498 -13.554:r i -13.5520 +-t.•3 +4•4 

Meters. 
· +x3.ox51 

+ 1.9137 

+ 1.4439 

Ma.y., 

'3 

Mey. 

Ma.y. 

I '9 

T B M I I cg -II.tors ,I + + 6 .oj.2 · • • i 0.595 i Cl ·595 I -lI.TOT3 -tr.IOI.+ 0.2 4· 

T. B. M. 8-foot mark. : o . .00 1 88.8o1 j - 0.4692 - 0.4704 I - o.46g8 +1.2 +5.8 
I 

[Line from secondary line at R. M 42 to J.J 
I 

-f-o.0528 t 

[Line from main line at B. M. 22 to primary B. M.A.] 

I I 
+r.21771 +1.ZJ78 I 

----------· 

~0.0161 

[Line from main line at B. ::vt. I 6 to tidal B. M .'sand tide-gauge on Governor's Island. J 

30 

31 

32 

29 

JO 

32 

I 
o. 682 . 

j 
93.627 ! 

94.217 I 
94.700 

95.2821 
95.9<n , 

-5.99821 -5.99461 -5.9964 -3.6 -r.s + 2.8923 

+6.47661 +6.4762 +6.4764 -f-o.4 -I.I + 9.3687 

+2.3239 I +»32>< +•.3230 +1.8 +o-7 +n.6917 

-8. 1826 I -8. r84s -s.1s36 +1.9 +o.6 + 3.5o81 

-1.5117 / -r.51)3B -r.5078 -7.9 -5.3 + 2.0003 l; I 
ll 41 96.387 Ii 

¢.772 

97.462 ! 

-f-o. 1043 I -f-o. 1043 +-0.1043 -5.3 + 2. ro46 

+1.55821 +1.5583 +x.5582 -o.r -5.4 + 3.6628 
-x.2499 -1.2524 -x.2512 +2·5 - 2.9 -I- 2 .. 4116 

97.531 I +o.rs1s +-0.187• +<>.1874 +0.3 -2.6 + 2.5990 

12 l 41 R.1'1. 1 (1873) 

u :B.M.1 (1873) II 

12 i H • ____ ! __ _ 
0.690 

o.o69 
------·------1-------- --·----- ----- ----- -------~ -----

. 12 !n.M., (1873) B.M.2 (1875) 0.23• ) 97.003 I +4.7768 I +•·775" +•·7759 +1.s -3.6 + 8.4387 I :: 12 I H 9.8-ft. mark -~-:-o6:;-: -~7-_5_2_71----0-.7&,-5- --_-o-.;;:;;--_-o-.7-6g8-- --+o--.5- -----.-•• - --+--:.-6-41_8_. 

I-;;- -~9-1- 40 -··::~11- :::11::;: ~::: -~:: ~=:~ -=:::-i-::~::·\, 
Tl __ _:__I_,_· -~~--~~--

[Line from main line at B. M. I to permanent B. M. Con Hall of Records building, Brooklyn, N. Y.] 

May. 

5 

33 

33 
c 

I 
93·937 I 
_94.7171 

-x.4751 I 
+3.6314 \ 

I 
+4·4 i 
-0.7 

--------
[Line from main line at B. M. 4 to tide-gauge and tidal B. :\if. at Corlear's Hook. Also to permanent Il. M.'s D, E, and 1'.J 

May. 
6 

6 

6 

6 

6 

10 \ 

34 

35 
36 

37 
38 

T.B.N.(1886) 

0.557 

0.348 

0.683 

0.338 

0.583 

0.334 

95.347 I 
95.695 

¢.318 
g6.716 

97.299 

97.633 

!--1-o--1·----3S ___ 8-foot mark --~:;-;; 97.6u I 

-8.2:842 

-8.5456 

-0.1695 

-1.9124 

+o.5268 

-0.0290 

-1."')68 

I 
-8.2847 

-8.5458 

-0.1728 

-x.9133 

+0.5068 

-0.0269 ! 

-1.2929 

I 
-8.28-H' +o.s -3.0 

-8 .54571 +o ... -•.8 
-·0.1712 I +3·3 +0.5 

-1.9109 ( +o.9 +•·4 
+o.5268 o.o I +1.4 
-o.028o -2. 1 I -<:>.7 

-r.2948-1---=;; ~ 
+•·9 

+· .. ~~ 
+o.rllg4 -0.3 -3.1 

+1.)306 . +o·4 +r.8 

I-~ -- '° \{i;l:~:· -- E - · 1--0.076 -:7-·7<>91--+-1-.7-.-.-.-!--+--.-.7--4-16-1 

1 .: r ::- -: · · 1-:: :: ::: :::: 1-----l----'I----

+12.4377 I 
+J.~ 

+ 3.7208 
+ J.8o79 

+ •·3347 
+ •. 3o67 

---~-- ---~--

+ t.0399 

+ 4.0496 

+ 4.o8t4 

+. 3.t385 

-
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UNITED STATES OOAST AND GEODETIO SURVEY. 287 

Remlts of geodetic spirit-leveling in the mcinity of New York, 1886-'87, etc.-Oontinued. 

RESULTS FROM BRANCH LINES AND 0FFSETS-Colltinucd. 

(Line from main line at Hunter's Point B. M. to tide-gauge at Hunter's Point.] 

·------- --- --------- ·-----· 

Disla.nee I Distance 

I Bench-marks. Difference of height between Discrepancy. bench-!narlcs. 
! Height of 

Date, 1887. bb!i:cC:-n ! f!om ini- . mark above 
Direction of measure. Total i average sea 

From- To- marks. tia.lmark. 
Mean. Partial. accumu- level. 

Forward. Backward. lated. 

·--- ·--------
April. Km. Km. Meters. llfeters. Meters. Mm. Mm. Meter.s. 

{ H.'s Pt. 8-foot mark -o.6 +o.&>w 22 0.147 105.309 -0.9753 -0.9747 -0.9750 -0.9 
B. M. 8 . 

May. •• 
3 l{H.'sPt. 

B. M. 8 
{Primary B. 

M.B 
0.111 105.420 -j..o.6o38 I -j..o.6o32 +o.6o35 +o.6 -j-0.3 -b.3884 

[Line from main line at B. M. 18o to tide-gauge and B. M.'s at foot of west end of Forty-second street, New York.] 

August. 
13 

13 

13 

13 

IJ 

13 

IS 

•5 

August. 

29 

1&86. 

15 

IS 

IS 

15 

IS 

15 

October. 

... 
22 

180 181 \ 0.894 "4 7"91 - 6.~21 - 6.0940 - 6.0930 + 1.9 + 9·3 +•7.6453 
181 182 x.012 1r5.721: - 3.3961 - 3.3947 - 3·39S4 - :r.4 + 7,9 +,.4.2499 

I82 x83 0.653 n6.374 - 2.6715 - 2.6722 - 2.6718 + 0.7 + 8.6 +~1.5781 

18.~ 18<j 0.954 u7.328 - 7.8987 .!. 7·9002 - 7.8994 i + "5 +xo.t +•3.6787 

I84 185 0.928 us. 2s6 - 9. sss6 - 9.55g6 - 9.s576 + 4.0 +14.1 + 4.1211 

185 
. T. B. M. (1885) 1<8.483 - :i.0738 - 0.4 +13·7 + 3.0471 0.227 - 1.0742 - ]_,0740 

{T.B.M. 
(<885) 

T. B. M. (I886) o.o64 118.s47 + I.SI37 + I.SI29 + l.Sl33 + o.8 +14.5 + •. s6o4 

f.B.M. 8-foot mark 1:18.854- - 3.s526 I + 1.0 +rs.s ! + r.0078 
(I886) 

o.3o:; - 3.552x - 3-5531 

i 

[Line from main line at B. M. 222 to tide-gauge at Dobbs' Ferry.] 

(Line from main line at B. M. 29 (1886) to tidltl B. M. al Ravenswood, Long Island.] 

First \ Second Mean. I measure(A). measure(B). 
I 

T.B.M.7} I 
{ 29 toS.692 - 4.0277 - 4.0289 - 2.4 + 3.0029 0.329 - 4.0301: 

(I886) (1886) 

lT.B.M.7 TB M 86) • . • (<857) 
(18 

0.041 IoS.733 - 0.5624 - 0.5627 - 0.5625 + 0.3 + •+404 

I 
! 

i 

I 
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Result& of geodetic spirit-leveling in the vicinity of New York, 1886-'87, etc.-Continned. 

RESULTS FROM BRANCH LINES AND OFFSETS-Continued. 

[Line from main line at B. M. 39 (1886) to tidal B. M. at College Point.] 

I I I 
Differe 

__________ Distance .Distance : ___ _ 

I 
between from ini-1 bench-1 tial mark First 

I marks. • measur 
P&te, 1886. 

Bench-marks. 

From- To-

nee of height between Discrepancy. bench-marks. 

I 

Second ) Total 
e measure Mean. Partial. accumu-

(B). I lated. I (A). 
, _______________ , ____ j ____ I __ _ 

I Km. : Km. Meters 

-------------
____ 1 __ 

Mm. I October. 

23 39 
November. 

4 

5 
8 25 

9 34 
9 42 

IO 46 

ro 50 
IO II 

58 

II 65 

• 

9 

25 

34 

IO 

50 I 
58 I 
65 I 

{

T. B. M., l 
College JI 
Point. 

i.344 ro7.654 + o.456 s 

0.789 Io8-4B 
6.288 J.I4,73i: 

2.682 n7.4r3 

1.619 ug.032 

:1.042 :rzo.074 

0.128 !20.202 

1.063 121 .265 

1.420 122.685 

0.248 122.933 

0.946 123.879 

0.385 124.264-

7 - 2.134 

+ 6.70 

- 0.928 
'7 

3 

- 4.429 I 

- I.252 0 

+ o.6666 
- 0,tll 

+10.09t 

+ 2.6]9 
- 8.016 

I 

~ I 
8 

9 

Meters. Jieten. Mm. 

+ 0.4542 + 0.4553 + 2.3 •+ 2.3 

- 2, IJ87 - 2.1367 + 4.0 + 6.3 

+ 6.7r44 . + 6.708o -IZ,7 - 6.4 

- 0.9334 - 0.9308 +5.1 - 1.3 

- 4.4245 - 4.4268 - 4.6 - 5.9 
- :r.2530 - :r.2525 + J:.o - 4,9 

+ 0.6704 + 0.6685 - 3.8 ·- 8.7 

- 0.1087 - 0.1099 - 2.4 -rI.1 

+ro.o887 +.10.0901 + 2.8 - 8.3 
+ 2,6794 I + 2.6792 - 0.3 - 8.6 

- 8.o:oeo4 - 8.0186 + 3.6 - 5.0 

- 4.2996 - 4.2992 + 0.7 - 4·3 

Height of 
mark above 
average sea 

level. 

Meters. 

+ 3.9189 

+ i.7822 

+ 8.4902 

+ 7.5594 

+ 3· •326 
+ 1.8801 

+ 2.5486 

+ 2.4387 

+u.5288 

+t5.2o8o 

+ 7.•894 

+ 2.&Jo2 

------ --------.--~- -· ---~----

* Since the accumulated discrepancies in the work of 1886 depend on the differences between the first (A) and second (B) measures, 
and not as in 1887 on the differences between the forward and backward measures, a new start had to be IQade with Station No. 39, 
adopting o.o for it. The accumulated discrepancy from Sandv Hook to this station was only about 2 millimeters. 

November. 

II 

I2 

'5 
IS 
16 

16 

I6 

II 

99 

[Line from secondary line at B. M. Ir (1886) to Willet's Point.] 

I2 

76 
82 

87 

<JO 
91 

99 

f T. B. M.,} 
Wi!let'ey 

l Point. 

0.6471 

::::!I 
0.820 

0.871 

0.205 

I.o65 

I. IIO 

123.332 

I24.557 

125.590 

126.410 

- 2.0790 

- 4.74I3 

+15.8687 

- 3.7623 

127 281 + o, 3741 

127 .486 - 2 ·9094 

I28.551 I -11.7573 

129.661 - 0.4861 

I
i • 

I 
- 2.o83t ' 

- 4-7439 

+•5.8690 

- 3.7615 

+ 0.3798 

- 2.9090 

-xx.7555 i 

- 2.o810 

- 4.7426 

+xs.8688 

- 3.76r9 

+ 0.3769 

- 2.<)09'2 

-II. 7564 

+ 4-l 

+ 2.6 
- 0.3 

- o.8 

- 5·7 
- 0.4 

- I.8 

+ 3.0 

- 4.2 

- I.6 

- 1.9 

- 2.7 

- 8.4 

- 8.8 

-xo.6 

- 7.6 

[Line from main line at B. M. 6 (1886) to )3. M. I (t886)'or T. B. M. at Pot Cove.) 

October. I .. 6 2 0.471 uo.347 + 0.¢<>1' + 0.5554 + 0.5577 + 4·7 

•• . 
{ (T. ~. M.)} n.216 no.563 - t.268o i - x..653 - t."666 - •·7 

I 
(Line from main line at B. M. 6 (1886) to B. l\l. 4a or t. B. M. at Polhemus.] 

I Nov-ember.-,-------~-, ----. -I - / 
1 
I / I 

I f T.;; M. !\ 2.313 U2.I89 I - I-5"9 I - •·S.5211 I - 1.55191 + 2.0 I 

+10.4478 

+ 5.7052 

+2 I.57iO 

+17.8121 

+x8.r890 

+I5.2798 

+ 3.5234 

+ 4.1551 

+ ~.8885 

I 
- •. 0455 I 
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.Accuracy of the preceding results for heights. 

The proba.ble errors of the resulting heights are based as usual upon the observed differences 
of heights resultiug from the forward and backward independent measures for a number of bench­
marks in the line oflevels. For comparison of the a.ccuracy reached in various hues it is customary 
to compute the probable error of the measures for one kilometer as the unit of distance, and in 
accordance with the method of least squares as applied to spirit-leveling, we take the probable 
error of leveling to be proportional to .. /i, or what comes to the same thing, we take the weight w 

of a resu1t to be inversely proportional to the distances; hence, w = ~-
. Let d =difference of the results deduced from the forward and backward independent 

Then, 

measures for any mark at the distance s. d is generally expressed iu milli· 
meters and s in kilometers. 

n =the number of such differences or the number of separate lines composing the 
whole distance between the initial and terminal points. 

-in, and ni11 =the mean error of a single leveling and of a double leveling, respectively, of 
one kilometer or for unit of length. 

m,=J2~ [d~] and 
m, 

m" = ~'}, 

If r11 and 1· are the respective probable errors of double leveling for a line of unit length ( on6 
kilometer) and for a line of length S, 
then 

r11 = 0.675 m11 and r =0.675 m11 .. /ff or r11 ..,/s 
In case the successive marks are distributed over the line with tolerable regularity at distances 

of one kilometer, the above formula; become simplified, since w = 1 nearly, and the probable error 
of a resulting difference of heiglit from a double measure of a length of one kilometer becomes 

/(ddJ . 
0.675 V 4 (8]' and consequently the probable error for a t;erminal point at the distance S = [ s] will 

be r = 0.675 Jl~dJ. In the present case the more exact formulre first given have been applied 

with the following results for probable error arising purely from the operation of spirit-leveling: 

[~J i n \ '"11 I r 

------- --- -1 -------1-- -

Km. St. m. 1 j mm. I mm. 

53. 0 32. 9 832 i 46 ::1::1. 44 1±10. 4 

Starting point. Terminal paint. I:>ista11ce. 

Sandy Hook T. H. South Amboy, B. M. VIII. 

Sanely Hook T. H. Fort Wadsworth, Narrows, B. M. 70. 8f.2 50.4 [22! ,· g, I l.291 11.7 ,, I 
Sandy Hook T. H. Hunter's Poi11t, L. I., B. M. 8. 105. 3 65. 4 1426 I 118 1 1. 17 1 12. o 

Sandy.Hook T. H. I Dobbs' Ferry, Hudson River, n. M. V. 144.0 / s9. 5 / 1821 167 ! I. JI 113 4 

Sandy Houk T-.-H-. --\l-E-1-iza_b_e-th_po_rt_,-N-.-J-.,-T·-_-B-. -M-.-, 1-S-86-.--r--9--2-.6-1~\I~~ -~-~:;·-r~I. 27 ±I~~-3 

Sandy Hook T. H. Willet's Point, L. I., T. B. M., 1886. 129. 7 I So. 5 *1868 136 I. 25 I 14. 2 
I ____ I I __ l 

*All differences between first and second-iine~;~rk ~f 't.886, were increased by one-fourth pa.rt to allow for the circumstance that differences. 
derived from parallel simultaneous Imes do not give the whole discrepancy, since the state of the atmosphere and the condition of the instru­
ment are the same for both lines ; the fraction U is an approJ<imate allowance. 

The probable error of pure leveling (mean, forwards and backwards) of one kilometer on the 
average for the whole line is but :!: 1.11 millimeters; for the older line between Sandy Hook and 
Hageratown, Md., run by Assistant A. Braid in 1881 by means of spirit-level No. I, we found 
:I: 1.03 millimet.ers for parallel simultaneous lines (Coast and Geodetic Survey Report for 1882, p. 
522), which, when referred to two independent lines, must ue increased by a.bout one-fourth, hence 
r" = ± 1.28 millimeters; for the diffionlt line between Mobile, Ala., a.nd New Orleans, J..a., As· 
sistant Weir reached iu 1885-'86, with levels No.1 and No. 3, the extraordinary lowvttlue r,,:;; .;;t:0.67 
nnllimet.ers. (See Ooast and Geodetic Survey Report for 1887, p. 196.) 

· H. E:x. 17-19 
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We have also for our line the mean error of a ·single measure for one kilometer m1 = :!: 2.33 
.nillimeters, which -iuantity rua;r advantageously be used for comparisons. 

As far as the figures in column "Accumulated discrepancy" show, our results appear to be free 
of any error al ways tending in the same way; thus at the close of the line the total accumulation 
is but eight-tenths of a millimeter, and nowhere does it rise beyond 25.6 millimeters; in other words, 
nowhere do the two independent lines give results separated by more than 1 inch. 

To find the probable error of any of the bench-marks above the average sea-level the probable 
error of the determination of the latter or :!: 9.1 millimeters must be combined with that arising 
from the leveling operation proper; thus for the probable error of tlrn resulting height of tlie mark 
at Dobbs' Ferry we have 

v'(9.1)2 + (13.4)2 = :!:: 15mm.2 

(about two-thirds of an inch), and similarly for the mark at Willet's Point, 

v(9.1)2 + (14.2)2 = :!:: 15mm.9 

The absolute height of any of the bench-marks determined by our levels may therefore be consid­
ered known as being subject to no greater probable error than::!:: 17 millimeters, ortwo-tbirds of an 
inch. 

The operation of spirit-leveling formed part of the new bydrographic survey of the port of 
New York and approaches, prosecuted during 1886 and 1887, and the resulting heights of tbe many 
bench-marks herewith presented are intended to serve as permanent results of reference and remain 
available for any engineering works that demand an accurate knowledge of the height of the sea 
level. Additional tidal observations may hereafter change all the results by a small constant cor· 
rec ti on. 

The many tidal stations established in 1886 had for their 01.Jject the investigation of the tidal 
laws in these waters, and their connection with the spirit-levels will serve to show lww far the 
average sea-level may be assumed to be the same within the limits of the inquiry. This report con­
tains the means for making this comparison. 

The remaining pages contain descriptions of the bench-marks, but for many of the places the 
records at the Survey Office contain additional information and rough sketches of the locality. 
Copies of these descriptions may be had on application. 

Yours, respectfully, 

Mr. B. A. COLONNA, 

Assi,stant in eharge Office and Topography. 

CHARLES A. SCHOTT, 
Assistant. 

LOCATION AND DESCRIPTION OF BENCH-MARKS IN THE MAIN LZ:NE AND BRA.NCBES OF SPIRIT 
LEVELS, SANDY HOOK TO DOBBS' FERRY. 

SECTION 1.-Sandy Hook t<> Red Bank, N. J, 

T. H.-The tide-house bench-mark of 1881. It is a hea'°y line on_ the northwest corner post, 
inside the tide-house at Sandy Hook. It is the first or starting mark to which the average height 
of the ocean has been referred. [The tidal observations at this place commenced in October, 1875, 
and came to a close in September, 1884; a short revival between .April and October, 1885, not 
proving satisfactory, the station was abandoned in consequence of certain difficulties attending the 
locality. A new tidal station was established in 1886 on an adjacent wharf, which is referred to 
further on.-Scn.] 

A and B of 1881.-Sandy Hook, N. J.; are cedar posts 8 feet long and 8 inches in diQ.tneter, 
sunk in the ground with ends projecting about 4 inches. In the ceuter of ea.ch p0st is a copper 
nail surrounded by five others in form of a pentagon. These posts are 12 met.era apart and bear 
ENE. from the steamer landing and nearly northeast from the tide-house, and are distant from the 
latter about 500 meters. They are also 95 meters NW. of the railroad red engine-house, and a.re 
in the edge of the cedars where the ground is elevated a few feet above the marsh. {Description 
of 1881; for new bench-mark T of 1886 see further on.] 
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0 of 1881.-A cross on the head of a copper bolt inserted i1,1 the wall of the main light· house 
tower at Sandy Hook. It is a few inches west of the northwest angle of the tower and 9! inches 
above the sloping· ledge near its base. 

II.-A heavy granite post, which projects about 2 feet above the surface of the ground, on the 
east side of the track of the New Jersey Southern Railroad, about f,hree-quarters of a mile north of 
Highland Station. [Dei;criptiou of1881.) · 

V • ....o..A square cavity cut on the south }lier of the Oceanport draw-bridge, about 1! miles north 
of the Branchport Station, New Jersey Central Railroad. [Description of 1881.-ScH.J 

E.-Red Bank, N. J.; a marble post near the southeast corner of the house of Rev. B. F. 
Leipser. The house stands on the southwest corner of Monmouth and Pearl streets. [Description 
of 1881.J 

Description of this bench-mark by J. E. McGrath in 1887.-Since the e8tablishment of the 
bench-mark in 1881 the property changed ewnership and now belongs to Mr. Van Dyke Reed. 
The new porch, resting on a brick foundation, is fiush with the east edge of the bench-mark and 
covers about one-third of it; the bricks ofthe foundation do notrest 011 the marble post, which is 
over 5 feet long and projects abo>e the ground about 5 inches. 

Primary bench-ma,rk T of 1886.-A marble post about 4 feet long, the upper part dressed and 
the letters "U. S 0. S." car>ed in the upper surface; in the center of the face there is a small 
cavity, about half an inch in dimensions. Tllis mark is on the western slope of the high ridge at 
Sandy Hook, just east of the New Jersey Southern Railroad wharf. It is below the crest of the 
ridge, slJeltere<l tJy vegetation, and 375 feet west of the western corner of the round-house of the 
railroad, and 2 feet 7! inches WSW.of bench-mark A of 1881 (described above), and is also 41 feet 
WNW. of bench-mark B of 188l. 

Prirnary bench-mari• U of 1886.-A copper nail in the top of the highest horizontal brace of 
the platform upon which the house containing the self-registering tide-gauge of 1886 at Santly 
Hook is erected. The copper nail is surrounded by a circlet of nine copper tacks ; the bench is 
4 feet 1~ inches east of the eastern edge of the door of tide-house and south and east of the tide· 
gauge walk. A tide-staff is near the mark. 

SECTION Il.-From Red Bank, N. J., to South A.mboy, N. J. 

Permanent ben.ch·mark S.-At Port Monmouth, established July 29, 1887; is a cross on the 
east of a brick whose upper surface was the tidal bench·mark establii;hed in 1886. The brick 
is in the bighrnit counm of the pier, wl.Jich supports the NE. corner of the piazza of Captain Bow­
man's house; on its east face is a small cross and the center of this cross is the bench-mark. TIJis 
mark is 0.0216 meter lower than tbe upper.surface of the brick. 

Port Monmouth tidal bench-mark.-Was established by Assistant H. L. l\farindin in 1886; it is 
on the top of the brick foundation (NE. corner) of the wooden piazza of Captain Bowman's frame 
house. The top of the brick pier is the bench-mark and is U.105 feet above the zero of the gauge. 

Primary bench mark R.-Keyport, N, J.; established July 14, 1887; is situated on the east end 
of stone door-sill of the First National Bank; the mark is the center of a cross cut in the east 
corner of the sill. 

<Jonaskonk Point tidal mark.-Was established by Assistant Marindin in 1886 ; the mark is 
the top of a nail driven in a silver poplar tree near the Monmouth House. B. M. above zero of 
gauge, 17.027 feet. 

VI, Mattawan, N. J.-First established by Subassistant C. Ferguson in July, 1870; in con­
nection with the line of levels between Keyport, N. J., and the Delaware River at Gloucester, 
opposite Philadelphia. ; it was again reached in the transcontinental line starting from Sandy Hook 
in 1881, but WM then supposed by Assistant Braid to have the appearance of having b8en slightly 
disturbed. The mark is the center ofa triangle cut on a flag·stone in front of Benjamin Tuttle's 
house on Main street. 

Tidal hen.ch-mark at Soutk A.mboy, N. J.-It was established by Assistant Marindin in 1886, on 
the slip in the Pennsylvania coal.yard. The bench-mark is the top of the great sill upon which the 
uprights rest that carry the rails a.long the side of the slip. It is on the ea.st side of the yard. The 
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foot of the upright just at the bench-mark has a small three-sided piece cut out of it and three 
nails are driven in the sill. A copper nail in the center of this triangle is the mark; the letters 
" B. l\I." are cut on the uprigbt. 

VIII of 1881.-Near South Amboy; the center of a triangle cut on stone wall at crossing of 
Camden anrl Amboy branch of Peuns.vlvania Railroad and of New Jersey Central Railroad. 

F of 1881.-Raritan Bay ; th
0

e bottom surface of a square cavity cut on the pier at the north 
end of draw-bridge between South and Perth Amboy. 

SECTION III.-From Soitth Amboy, N. J., to Fm·t Wadsworth, Narrows. 

State Geolog'ical 8urve!/ benr::lt-mark, Perth Amboy, N. J.-A grauite poist located in a triangular 
grass-plot in the public. park in the center line of High street, 97.75 feet southwesterly from its 
intersection with the center line of Market street. (iee description in Report of State Geologist 
for 1886.) 

Primary bench-mark N, Staten Island.-It is situated on a rock a little south of Gifford station 
on the Staten Islan<l Railroad, on the west side of the track, about 125 meters from the station. It 
was established June 10, 1887. 

Primary bench·mark 0, Htate-n Island.-Is situated on a rock at Great Kills, and is a cross cut on 
a large stone in the bottom course of rough sea-wall in front of Fitzgerald's Hotel. The stone is 
the second one inlaud from the southeast corner of the wall. Mark establishe~ June 13, 1887. 

Great Kills tidal bench-matk, Staten Island.-TlJ.e bench-mark is 011 the post that supports the 
NE. corner of the barn at Great Kills belonging to Mr. Fitzgerald. Tile post selected is at the 
extreme corner and about 1 foot ahoYe tile ground. The east side is flattened and the midrlle of 
the line joining the flattened sirle with the bevel running to the round portion is the datum line. 
The letters "B. M." are cut, above this line. Established by Assistant Marindin in 1886. B. M. 
13.879 feet above zero of gauge. 

Primary bench-mark ]11, Fort Wadsworth, Staten Island.-Is situated on the top la_yer of granite 
masonry which surrountls gun No. 5, water battery, a little south of the fort. The bench-mark 
is a small black spot near the corner of the stone, nearly uncler gun No . .'i, or the second one south 
of the embankment. Mark established June 7, 1887. 

Q1tarantine Dock, Htaten Island.-A cross cut on the upper surface of the coping on the north 
end of the old sea-wall and abont forty paces south of the Quarantine boat-house. The letters 
"U. S. C. & G. S." are cut near it. The tide-gauge mark was established iu 1885 by Assistant 
Marin<lin and the new gauge of 1886 refers to the same datum level. The bench-mark is 12.30 
feet above tbe zero of the tide-staff. 

Constable's Hook, N. J.-At the crude-oil docks of ihe Standard Oil Company on Constable's 
Hook, Kill Van Kull. The bench-mark is tlJe top of tlle SE. corner of a stringe!' upon which the 
one-story brick warehouse of the company is built; the brick above the mark has a rude cross 
scratched in its face. The mark is 13.276 feet above the zero of the tide-gauge, and was estab· 
lished by .Assistant Mariudin in 1886. 

Primary bench-mark P, Constable's Hook, N. J.-A croi:s on a copper bolt leaded in a brick at 
the cooper workshops of the Standard Oil Company. 'l'his brick is on the second buttress east of 
the door on the south side of the sllop. This shop is just in the rear of the covered dock called 
Crude-Oil Dock No. 3. 

Primaty bencli·mark Q, Bergen, N. J.-A cross awl cavity cut in the upper surface of a large 
granite Rtone forming the south end of the top course of masonry iu the west abutment of small 
iron bridge of the Central Railroad of New Jersey, crossing the Morris Canal. The mark is on 
the SE. corner of the stone arnl shows the letters '' U. S." 

Tidal bench-mark, Elin Park, Staten Island.-The mark is a small cross cut on a stone in the 
foundation wall of the house attached to the Ehn Park cottage. The horizontal line marks the 
reference plane. This stone is the second from the top and the secoml from the north faee of the 
wall ; the cross is near tbe lower left-hand edge of the stone. Established by Assistant M:11rt11din 
in 1886. 



 

UNITED STATES COAST AND GEODETIC SURVEY. 293 

Tidal bench-mark, Elizabetltport, N. J.-Is a cross cut in a brick at the SE. corner of Worrall 
& Company's foundry at Elizabetbport. It is in the seventh course of brick from the ground and 
marked "U. S.1' Established by Assistant l\Iarindin in 1886. The bench-mark is 18.858 feet above 
zero of gauge. 

SECTION IV.-From the Narrows to Hunter's Point, Long Island, N. Y. 

Primm·y bench-niark L, Fort Hamilton, Long Island, N. Y.-A cross cut in the granite stone on 
the northwest corner of the wall on its west side and near the gate for wagon-road entrance oppo­
site the Ocean House. It is about 1~ feet above the ground and 4 incltes from tlte high offset of 
the retaining wall. Established in May, 1887. 

Tidal bench-mark, Locust Grove, Bath Beach, Long Island.-This bench-mark is the corner of a 
granite stone in the revetment wall, marked just uelow the corner witlt an indistinct cross. The 
mark is on the left-hand side in going out on the pier. Established. b;y Assistant 1\Iarindin in 1886. 

Hydrographic bench.mark, Bath wharf, Long Island.-This temporary bench-mark consists of 
three copper tacks driven in a oross-piece of the wharf, the upper tack corresponding with 2-foot 
mark of gauge. A second and permanent mark is located at the SW. corner of wooden bulkhead 
around the grounds of the children's summer-l10usc. The mark is about 12 meters north of the 
inner end of wharf. It is a large galvanized spike driven in the bulkhead, and has tlJree copper 
tacks in a triangle around it and ou t'ach i:;ide of it. The 2.3-foot mark of gauge corresponds with 
the center of galvanized spike triangle. :Estahlislted by Lieutenant Hanus, U. S. N., 1885. 

Primary bench-mark K, Rath Beach.-The mark is situated. on tlte north side of the second 
house (chalet style) from the corner of Bay Thirteenth street on Coopsy avenue, Bath Beach. The 
mark is the center of a cross on a copper bolt leaded in the fifth brick ahm·e window-ledge and on 
the north side of the window, east side of the house. Established in May, 1887. 

Bench-mark No. 25, Bay Ridge, Long Island.-The mark iH situated in Bay Ridge at the SE. 
corner of Fourth avenue and Sixty-seventh street, two blocks below the Brooklyn city line. It is 
a granite post 6 by 6 inches, with about 3 inches projecting a hove ground; it is marked by a :square 
and croRs on its upper surface. The stoue ii:; im;ide the sidewalk at the NVir. corner of Lum bes's 
lot. Established in April, 1887. 

Tidal bench-mark at Ba,y Ridge, Long Isla.-nd.-The mark is the N\V. corner of tlte Llue-stooo 
slab forming the top of the lowest step leading from Mr. Langle~''s place to the Bay shore. A flight 

• of six stone steps comes down to the iron gate; ou the lowest step a l'llde cross marks the bench. 
Established by Assista_nt Marindin in li'86; mark 9.521 feet above the zero of the gauge. 

Primary benck-mark J, Bay Rltlge, Ltmg Island.-The mark or cross is situated on copiug stone 
on top of and at north corner of the tunnel of the Maultattan Beach Railroad under Secoud arnnue 
and between Sixty-fifth and Sixty-sixtlt streets, just outside the Brooklyn city limits. Established 
in May, 1887. 

Primary bench-mark A, Brooklyn, N. Y.-Is situated on tbe stone step at tlte door SE. corner 
of St. Michael's school on Fourth avenue, just north of Forty-third street, Brooklyn. It is a cross 
cut in the NW. corner of the large step. Established in May, 1887. 

Primary bench-mark G, Atlantic Dock, Brooklyn.-Is situated on the seaward face of oue of the 
stone store buildings on Atlantic Dock and facing Buttermilk Channel. It is a cross cut on the 
south end of the fourth stone above the foundation in the space between the two iron doors of 
store No. 22, and directly under the number. Established iu May, 1887. 

Hydrograpkic marks, corner of drfoe-way and of ordnance building, Governor's lsland.-The marks 
were established in 1873 by At:1sistant Marindiu and by Lieutenant Harnly, U.S. N., in 1875. The 
first mark is on the NE. face of the retaining wall of the te1Tacu or drive-way in front of head­
quarters, and the lower edge of the rectangular notch is the mark called ''B. M.1"· The mark is 
2.4 foet above the ground. On August 28, 1875, B. M.2 was established on the SE. corner of the 
underpinning to the ordnance building; the letters "U.S." arc cut into the stone below the mark. 
B. M.1 is 16.899 and B. M.2 is 32.498 feet above the respective zeros of the gauge. 

Primary bench-.mark H, Governor's Island.-The bcnch-ma,rk is the extreme NE. corner of the 
large stone having a ring-bolt in the top and forming part of the coping of the sea-wall in front of 
Castle William. A cross was cut in the stone. Established by Assistant Ma.rindin in 1886. 
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Primary bench-mark I, Governor's Island.-Is situated on the south end of door-sill, entrance 
into Castle William. It is a cross cut in tbe sill ou the left of main entrance. 

Prim<J;ry bench-marlc O, Hall of Records, Brooklyn.-It is on the east side of Kings County 
Hall of Records, facing Boerum Place. The granite foundation of this building consists of two 
courses of stone; the lower course of granite projects beyond the upper one about :l inches, thus 
forming a ledge which slopes from tlie inner edge; tl1e mark is on th(' top of this ledge, about 
5i feet from the corner of the building. Established in l\lay, 1887. 

Primary bench-mark D, Brooklyn Navy- Yard.-Tbis bench-mark is situated on the south front 
of the United States machine shop No. 28 (in 1870) in the navy-yard, close to the gate on .Flushing 
avenue. It is a square cavity of 1 inch side and of half au inch depth, cut in the stone sill of the 
double door at south end of building. It is about 1 foot from the front edge of the sill, and the 
bottom of the ca,·ity is the mark. Established in May, 1887. 

Primary bench-mark F.-At the gas company's warehouse, used for storage of coal, foot of Hud­
son avenue and west of the navy-yard. The bench·mark is on the north side of the stone building 
on the east face of the fourth buttress from the NE. corner and consists of a cross cut on tbe fourth 
course of stone above the foundation. Established in May, 1887. 

Primary bench-mark E, Oorlear's Hook, New York Oity.-This mark is situated on the SW. 
corner of Coe's bonded warehouse, corner of Water and East streets, Corlear's Hook. It consists 
of a cross cut in the granite door-jamb, first dom: from the SW. corner and about 5 feet from the 
ground. Established in May, 1887. 

Tidal bench-mark, Oorlear's Hook, N. ¥.-Established by Assistant Marindin in October, 1886. 
The bench-mark is the edge of stone sill belonging to the door of Coe's warehouse nearest to 
Oorlear street. The door-jambs are each monoliths, and where the foot of the western jamb meets 
the stone sill is the level of the bench. This mark is 12.lbO feet above the zero of t.l.le gauge. 

Tidal bencJi.mark, Hunter's Point, East River.-Established by .Assistant :~farindin in October, 
1886. The bench-mark was taken on the curbing in the west side of Front street. It is at tile 
extreme SE. end of the fence that surrounds tl1e triangular space between the building, Long Island 
News Company's office, and the Annex pier. The mark is 11.196 feet above the zero of the gauge. 
It is also described as B. M. No. 8. 

Primary bench-mark B, Hunter's Point.-This mark is established on the large brick building 
known as Miller's Long Island City Hotel, corner of Borden avenue and Front stref't. The entrance 
to building is at tlie ffW. corner, there being a triangular space or vestibule before the door. The 
bencb·mark is a cross cut in the NW. corner of this space, about 1 inch from the outer edge of the 
sill and about 4 inches from where the brick wall ends. The sill is of North River blue-stone. 
Established in May, 1887. 

SECTION V.-From Hunter's Point, Long lsland, to New York City and Dobbs' Ferry, Hudson 
River. 

Temporary beneh-mark, station No. 39, Hunter's Point.-Is a triangle cut on crossing stone, corner 
of Vernon avenue and Ninth street, Hunter's Point, Long Island. 

B. ;l/. No. 7, Ravenswood, Long Island.-The mark is on the lowest step of the entrance to A. 
Fischer's garden on Webster avenue, and js a small square cut on the ilag-stoue top. The mark 
is 16.894 feet above tbe zero of the tide-gauge. 

B. M. No. 6, Astoria, Long Island.-This bench-mark is a triangle cut into the top of the curb­
stone on the corner of Fulton street and Perot avenue. It is about 2i feet from the lamp-post and 
71 feet from the fire-plug. 

B. M. No. 4, near Astoria Dock.-Is a triangle cut into the wooden stringer forming part of the 
sea-wall or bulkhead. An iron nail was driven into each corner of' the triangle and the letters 
"U. 8." were cut on one side. 

B. 111. No. 1 Pat Gove, L<>ng Island.-Tbe bench-mark is a triangle cut into the stringer above 
the tide-gauge of 1886. An iron nail was driven in each corner of the triangle. The 11-foot mark 
of the gauge is 3.3 feet below the B. M., or the latter is 4.359 meters above the zero of the gauge 
used in 1885 and 1886. 
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B. M. No. 2, Pot Cove, Long lsla.nd.-The bench is a small cross on the coping of the wall that 
divides the properties of Messrs. l\Iorrisou and Whittemore at Pot Cove. A.n iron fence comes to 
an end at the place selected for the bench. 

B. JH. No. 3, betu·een Pot Cove and Polhemus, Long lsland.-On the river roau between Pot Cove 
and Polhemus is a triangle cut iuto the lowest. stone of a flight of stairs leading to Barclay's place. 
Two iron gate.posts rest on this stone and the bench is half a foot from tl1e most easterly one. 

B. M. No. 4a, Polhemus Dock, Lon.fJ lsland.-A triangle cut into the top stone of the northeast 
corner of the Polhemus dock, which is at the intersection of River road autl Wolcott avenue. The 
bench is 10.308 feet above the zero of the gauge of 1886. 

B. M. No. 5, New York Oity,foot of Eightyjourth street.-This bench is on the sea-wall in pro­
cess of construction on the East River, foot of Eighty-fourth street. It is the extreme southeast 
end of the sea-wall, River View Park (at the Eighty-fourth ~treet end of it), aml is the upper sur­
face at the corner marked by a square. It was the iuteution of the Park commissioners to put on 
top of the stone selected for the bench-mark a course of dressed granite copiug, which may now be 
in place. Established by Assistant l\larinuin in 1886. 

Tidal bench mark foot of Forty-second street, New York City, Hudson River.-Established in 
1885 by Assistant Marinuin. The hench-mark is a small cross made on the new brick pilaster that 
supports the iron arch leading to the gas company's wharf and in line with the end of the coal­
shed. It is on the thirty·second brick, counting from the level of the dock up; the horizontal line 
on the brick is the datum line. The bench-mark established on the wall of the same building (gas 
co~pany's) in connection with the gauge of 1885 is a cross on the brick wall having the lettem; 
"U. S. C. S." markeu upon it; this mark is about 48 meters from the mark of 1886 and on the side 
of the wall facing the paved road way from the eutrance of the works to the pier. 

Tidal bench.mark, Dobb's Ferry, Hudson River.-Established by Assistant Marindin in 1885. 
Thjs work consists of a cross with the letters "U. S. U. S." cut in the brick wall of S. Taylor's 
lumber office, near the wharf: It is on the west side of the SE. corner of the two-story brick build­
ing, about 2 feet from the corner aud 22 above the surface of the ground. The horizontal cut of 
the cross is the point of reference. 

Primary bench·mark V, Dobb1S' Ferry.-Established by Subassistaut McGrath in August, 1887. 
It is on tlle same brick building as above. The mark consists of a copper bolt leaded horizontally 
in middle of brick in the first course below B. M. of 1885; it is the sixth brick from extreme SE. 
corner of building. The center of the head of the bolt is the bench·mark. 

SECTION VI.-Froni Hunter's Point, Long Island, to Willet's Point, L'ong Island. 

All the bench-marks in this section were established in 1886, or refer to that year, and served 
for the hydrographic survey of the East River. 

B. M. No. 9, Borden Avenue Bridge.-Is a triangle cot in the extreme southern end of the cop­
ing of the south abutment of the wagon bridge where Borden a\Tenue cros1:1es arm of Newtown 
Creek. 

B. M. No. 10, in Flusking, on Lawrence street.-Is a small square cut into a sauustone sidewalk 
flag, near J. Milnor Peck's lumber-yard. 

B. M. No. 11, at College Point.-Is a small (l~·incb) square cut into the NE. corner of the granite 
stone covering the catch-basm at the intersection of Nrneteenth street and Fifth avenue. The 
middle of the square is the poiut of reference. 

Tidal bench-mark, Station No. 68, College Point.-Is the horizontal line of a cross cut into a 
granite stone of t4e foundation wall of a house at the ferry-yard, foot of Third avenue, College 
Point. The mark is 15.749 feet above the zero of the gauge. 

B. M. No. 12.-Is the middle of a square cut on the SW. corner of the top stone of the bridge 
culvert a.bout 700 foet beyond the College Point Station of the Long Island Railroad, north division, 
in the direction towards Whitestone. 

B. M. No. 105, at Willet's Point.-A square cut on the stringer of the long dock at Willet's 
Point, immediately over the Coast and Geodetic Survey gauge of 1886. The mark is 16.126 feet 
above the zero of the gauge. The United States engineers also have a bench-mark at this place; 
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it is a cross made in a stone of the retaining wall, on the left when coming from the dock into the 
post grounds. The zero of the engineers' gauge is 2.139 feet above the zero of the Coast and 
Geodetic Survey gauge, and the engineers' bench-mark is (above the zero of the engineers' gauge) 
18.056 feet (October 9, 1886). 

The records in the archives of the Survey generally contain additional detail information to 
the above, and the descriptions are accompanied by sketches of the locality; copies of these may 
be had on application to the Survey Office. 

Supplementar11 note to preceding paper. 

Taking advantage of tbe time available before the printing of the annual report, some further 
results may now be given the data for which were not accessible at the time when writing the report. 

(I) Additional information respecting the average sea-level at Sandy Hook.-Tl.tis le\'el, upon 
which the heights of the spirit-levels (which are ultimately to cross the continent from ocean to 
ocean) depend, reads on the tide-gauge 8.561 feet, as given in Appendix N o.11, Coast and Geodetic 
Survey Report for 1882; it is the result of six years of observations. Since that time the ti(1es have, 
with some unavoidable interruptions, oontinued to be observed, and we can now add to the former 
values for the reading of the half-tide level, as derived from the high and low waters, the following 
values, for which I am indebted to Mr. Alexander S. Christie, Chief of 'l'idal Division of this 
Office, who communicated them with all desirable detail, under date of October 17, 1888. 

From the series January 1, 1882, to .August 31, 1884, we obtain 8.719 feet :1::0.030 foot, and 
from the series December 1, 1886, to March 31, 1888, the half-tide level 8.634 feet ::l:0.023foot. The 
latter series is far superior in accuracy to the first; both are corrected for annual inequality, as 
was necessary, since the series do not group themselves by years. They have reference to the same 
bcuch-mark A as in 1881. Comparing these values with the six annual ''alues for the S·ears1876-
1881, given on page 519 (ibid.), we find them to be included within the extreme values of that set. 
The eight values roughly combined would give 8.590 :1::0.025 feet in the place of 8.561 ±0.029 feet. 
as found by me in June, 1882; the difference, 0.029foot or 8.8 millimeters, is too small to be applied 
at 11resent as a correction• to the heights of the line of levels of 1882 and of 1886-'87; moreover, 
the tidal observations are still going on and in course of time will yield a final value, wLich, however, 
may be supposed not to fall outside the limits covered by the present assigned probable error; 
hence no change will be made in the results of the above reports. 

(2) Comparison of tlte res1tlts of the spirit-leveling with the water levels observed in 1886, 'in con· 
nection with tJ~e hydrological survey <>f New York Harbor and approaclws.-The tides were observed 
by the party of Assistant H. L. Marindin in September and October, 1886. At four stations only 
do the observations cover as much as one lunation ; these are Sandy Hook, Governor's Island, 
Willet's Point, and Dobbs' Ferry. At the other nineteen l!econdary and simultaneously occupied 
stations the comparative observations extend ,over a few days only. In the construction of the 
following table of comparisons the differential method was used, Mr. Marindiu having collated the 
reading of the average sea-level at each place resulting from the hourly ordinates of the tides and 
the reault of the corresponding hourlJJ ordinates as observed at Sandy Hook, which was selected as 
the comparing station; this information, combined with the mark and staff reading of the average 
Rea-level at each place resulting from the -operation of spirit-leveling, indicated how much at each 
station the local level was found to be above or below the average Sandy Hook level. By the dif­
ferential method the effect of the annual inequality in the average sea-level is eliminat.ed. The 
magnitude of this inequality, as given by Mr. A. S. Christie, may be seen from the following table 
deriverl by him from forty-seven ffl()ntha between January l, 188.2, and April 1,, 1888. A positive 
sign indicates elevatfon above, a negative sign depr~slHoa below the average sea-level; the time 
refers to the middle of each 111-0nth, and the amount i.s given iD feet and deeinmls of a foot. 
-----------·-~-- ----

"If applied it would ma.ke the height of the tide-house bench-mark above the sea-level 11.415 feet or 3m.4793 
±Om.0076, and all other heights depending on it would have to be reduced by the ea.me amount csmm.B). 
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Annual inequality in the average sea-level at Sandy Hook. 
--------~~-------·-------- ------ -~------

! Month. I Feet. Month. Feet. 

1-------+---· -------- ------·-· 
I January. J -o. 40 April. o. oo July. 

Month. Feel. Month. Feet. 

Octol>er. 

I February. I -o. 34 May. +o. 09 August 

+o. 19 

+0.26 

+o. 31 

Nove1n1>er. 

+0.25 
--0. 02 

I March. I o. 20 June. +o. 15 September. 

---------------"-

lJecernber. -··O. 29 

Accordingly, during the time the comparative observations were made the sea-level is supposed 
to have stood about 0.28 foot above tbe normal Jev-el, and this would of course be the same for all 
the stations. In strictness simultaneous comparisons of heights sllould lrn.ve reference rather to 
identity of phase; thus the tide requires twenty-nine minutes• to travel over the 19 statute miles 
from Sandy Hook to Governor's Island; the inaccuracy arising from uou-attention to this circum­
stance would be small and is practically eliminated from tlle results by beginning and ending the 
comparisons with the same phase of the tide, i. e., taking full cycles. All comparisons are made 
with the Sandy Hook series, since this is the only one which ext-ends oyer the whole of the time 
during which at any one place tidal observatious were made. The tabular results were checked by 
a second reduction under the direction of Mr. Christie, who, for the sake of simplicit;r, used high 
and low waters only in tbe place of hourly ordinates, but reached nearly the same result.s. 

As an example of the derivation of the tabular quantities I present the case for Port Mon· 
mouth, ~. J.: 

At Sandy Hook.-Eight-foot mark of tide-staff above the average sea level derived from six 
years of observations, 1.265 meters or 4.151 feet; hence reading of average sea level on staff, 3.849 
feet. The mean hourly reading of this staff during September 22-25, 1886, when corresponding 
tidal observations were had at Port Monmouth, was 3.891, or 0.042 foot higher than the average 
sea-level. 

At Port Monmouth.-Eight-foot mark of tidM1taff above the average sea level at Sanely Hook 
as brought to Port Monmouth by means of spirit-leveling, 1.675 meters ur 5.496 feet; hence reading 
of average sea-level of Sandy Hook, 2.504; and since the level during September 22-25 was 0.42 
above this, the Port Monmouth reading correspondiug to the above mean hourly reading at Sandy 
Hook is 2.546 feet, the actual or local reading of the ordinates was 2.348; hence apparently the 
average sea-level at Port Monmouth below that of Sand~, Hook, 0.198 foot. This is indicated by a 
minus sign in the table. 

Compari.son of average tidal level of New York HMbor and a1ip1•oaches with the avemge tidal let•el of the ocean, as depending 
1>n special tidal observations 1nade i11 1886 a'lld on spirit-~el;i niade in 1886 a'lld 1887, connecting the .. e statfomi. 

I
I ~ I ~ j Observations. - ~ _.; 

Name of tidal station. 
aboYe average 1 oJ ; +- ... en-¥ 
Height of mark r-- .,_ ---- . --- -"'1:0=~1! I' 0 ~ 

Reference mark. sea-le,· el at I u i ~ :; ~ 
ti Sandy Hook, i ~ 1 ~ c-:1 v. 

9 1876-1881. 
1 

~ 1 -~ ! s 
1 

~ ~ 
~ I 0 I~ ,z Ji 

---- ----------1----------i-----c-·-----1 --- -- I - -- '---1 

Sandy Hook, Horseshoe. 
/Metns.1

1 

hd. I I i I l•iet. 

S-f()ot mark on staff. \ t 265 4.151 I 1 - \ ·--

1 I ) Seµt.22,i'5Sept 25, 1 ( I 
Port Monmouth. 

Conaskonk Point. 

South Amboy. 

Great Kills. 

Elizabetbport. 

8-foot mark on staff. j 1 675 5·496(1 id
3 

hJ l q}b h. i) 45° i z.348 

S Tidal bench-ma.rk, q.027 / ~ I 5 Sept.22,('.ISept. 23, It j 

l feet abo,·e zero. I J 3 ·
96o · "·

993
( 11 ll. Sjl 12)-6 h. I 

152 I 3
·
815 

S Sept.2z,>'.~Scpt.25, l I 
'4·s67 feet on staff. '·'5' 3.7761 oh. (jr •4 h. I '49, io.622 

5 Tidal bench-mark, 13.879 l 68 6 81 Sept.• .. 1:.riept. 2 5. t 8 \ 62 
l feetabovezero. 51.<; ·

45 / oh. l'.l 141,;\h. l
51 7

" 

5 Tidal bench-m11.rk, 18.858 I ; Oct. 11)1oci. 14, I / 6 
I feetabovezero. )

3
·
759 12

'
331

i 16~h.\\l 12~h. 1
137 

·
977 

•Appendix lJ, Report for 1885, palil"e 492. Tide•at Governor's Island, by W. Ferrel. 
!The hours count from midnight to midnight, o to 24 h. 

~ i- 1,1 --~ ~-~: I 'iv 
t'- ~ ' ,;, w~ ~.; 
u.n ! -3 ~ : c: 
:5 ~ I 

0 1 ;; ~ · 
z ~. l t!7 £ E ~ ~ 
g.;:~ i 5~~ ~(,) 
~ ~ ::' 1 ~ ~ e ~_g~ 
O "";c I ~'JJ 'U j a: o 
u _ I o ______ _ 
.Fed. I f<'oot. 

1 
FQQf. 

[3.8191, i o.oo 

3 89i: ,-0.198 I -0.02 

1.821 !-0.191 1-0.0l 

. • I 
3.850 i-0.170 I -+<>-01 

' I 
3.850 )-o.16o I -t-o.o. 

4.349 i-0.0,50 l-f-o.13 
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Comparison of ave/l'age tidal fore! of New York Harbor and approaches, etc.-Continued. 

Name of tidal station. 

l.i 
~ I 
~ I 

IO 

II 

r3 

17 

19 

20 

I I Elm Park. 

i Hackensack Bridge. 

I 
I Constable's Hook. 

i 
i Quarantine Dock. 

Locust Grove, Bath. 

Bath Beach, wharf. 

Bay Ridge. 

Governor's Island. 

( Corlear's Hook. 

Hunter's Point. 

College Point. 

1\~Hlet's Point. 

Ravenswood. 

Pot Cove.t 

I Pclhemus. 

Reference mark. 

) 8-foot mark on staff. 

I I 8-foot mark on staff. 

8-foot mark on staff. 

io-foot mark on staff. 

l5.2-foot mark on staff. 

o.o-foot mark on staff. 

8-foot mark on staff. 

I I .,; i ~ I , ""' a::. I o;o; 
Observations. ~ I %! • 1 '3] e C:_; I ~ ~ 

I 
I d : ~u I rn w - u r--

Height of mark l :S ' ~ ?- I "Oli'fl ~ ~ c 
above average ~ 1 *. 0 ~ ,6 = c:; ;j ~ . 

,sea level at I ~ I E 'O ;a ~ I § b.IJ ~:t ~ e ~ ; 
Sandy Hook, 

1 

., I ~ t; 5rn 1 (:l..S~ c>.. 0 ~-
1876-1881. fu ·s .o "~ • ~; g t-g ;c - ~ ~ 

I 

8 1-o 8 I ~ m I ~ !l.>::C Ii::~ t) 8~~ 8 ~ Ii I.., I 0 ... i:S ~ 

, ,1::e~s.J Feet. I ---- ' ---1
1

--1, ;ed. :. :ed. Foot. I Foot, 

1.057 II 3.46s5i Oct. u,( 5lOct. 14' l 137 : 4-349 -0.130 +o.05 
1, x6% h.l rn% h. f I 4

'
929 i 

' I I I 
r.490 4.8875! Oct. "•}\Oct. 14 ' }137' 3.536 4.349 -0.076 +o.10 

}I 16% h. I 12.% h. 

l.o82 3.55251 Sept.29,( \Oct. r, f 75 4.897 
I 18 h. l l 7 h. 

r.788 5.8675' Sept.22,}{Sept.25, l 518 
ll 0 h. I 14};; h. r 

l .367 ;.4865 Sept.22,( 5Sep:.25, \} 518 
< 0 b. 5 < 14\i h. 

3.936 : 

10.6561 

4.5861-0.288 -o.n 

3.850 1-o.1g8 
1 

-a.oz 

3.850 -o.o6o i +o >Z 

3.328 ro.918 (No tkial observ·ations made in 1886.) 

I.44• 4.7365 Sept.29,l 10ct. t, ',' l 75 j I B6 f- 6 ! o8 
T ( IS h. )( 7 h. ! 3.741 4.5 I 0.2 I I -o. 

· f k ff 6 I 86{' Oct. z,} 1 ~0ct. 30, 11 / . I 9.8- ootmar on sta . 1. 42 I, 5.3 1 h r670 4.401 4.0501-0.213 -0.04 i i 8 . ; 5 h. l 

II 8-foot rnark on staff. 

1 

t.040 l 3.4xo1· Oct. 4' l'50ct. 7• } 481 i 4.059 ,-0.263 -0.09 
0 h. 5,l 8 h. 4.535 

1

8-foot mark on staff. : 0.810 2.657S· Oct. 4 '~
1

50ct. 7• f 1 4.059 -o.1JI ; +o.o6 
l: l~ h H n% h. f159 I 5 442 I ' 

I I Tidal bench-mark, 15.749 : 1 ~ s! Oct. 4,( 50ct. 7, } I I 
l feet above zero. j I z.890 9.4021: ob. It 8 h. 165 i 6.374 4.059 1-0.103 . -\-0.07 

~ .

1 

Tid.!l bench-mark, 16. 126 } &{ Oct 4 · <Jct' I I 
6 9.9 .. ·. . 'i 5 . 30, f 

feet above zero. 3.03 20 h. ~ l 5 h. 610 \ 6,129 4.o67 !!-0.255 -o.o8 

5 I Tidal bench-mark, .6.89i t si Oct. 4,tl\oct. 7, f ' 
~ feet above zero. 5 3.003 , 9.852/. I h. )') w% h. r64 i 7.078 4.059 1-0.174 

5 1 Tidal bench-mark, r4.3n t i 5 Oct • ii Oct 7 l 1 

l 'I feet above zero. r i S z.8881 9·4771 I~ h~· ,l w% h'. f 163 5.054 4.059 -\-0.021 '-\-0.zo 

51
. Tidal bench-mark, rn.3o8 [ (

2
_046 i 6_

711
5 Oct

1

• 4,t,~JOct. 6, ~ 
77 3

_851 -o o6S 
1
: +o.II 

I , feet above zero. ! l ) I 19% h.)j g}> h. , 3·53
1 

I Eighty-fourth street, New :lTidal bench-mark, 12.417 i} \ S Oct. 4,l\IOct. 7, I \ 
2-:z 1 York. i feetabovezero. ; 2.2671 7·437~ Th. >\l io%'h. f164 5.024 4.0591-0,166 ii +0.01 

J i Forty-second street, New I ot k ff oo8 5 Sept.29,('1lOct. i, I} 75 
•J I/ York I ~ oot mar on sta . " I 3.3o6~ t8 h. 'I 7 h. 5.193 4.586 1-0.237 11-o.o6 

24 I Dobbs .. Ferry. I S-foot mark on staff. 1.~r 4·499, 
02~~- 4'~ll05c~. 30

' /}610 3.718 4.o67 i-0.001 J +0.18 

4~ I South Amboy. 

3).6 I Conaskonk Point. 

Quarantine Dock. 

i 
14;4 ': Governor's Isla11d. 

SUPPLEMENTARY COMPARISONS. 

I 

... {I' O,c;.h'.'' {°;:·h'.4' 
j Sept 24, 5Sept.25, 

· "' 1 r3U h. ~ z}) h. 

{ ; Sept.29, 50ct. 1, 

I 18 h. l 7 h. 
5) Oct. 4, sOct. 7, 1 

147 11.028 

79 3.9:;8 

75 4.6og 

4.059 -0.223 

i 14)', : Governor's Island. 

1. 

.. .. l j" 2)0 h. ~ 8 h. ! 

.... i Oct. u 1• sOct. 14, 
16 h. l 12% h. 

\ 18% i Willet's Point. 

L __ I _________________ _, __________ -'---·'--
J 

1

1 Oct. 4, Ii Oct. 6, I_. 
17 6·••• 

1 •9U h. \I 9}> h. I 
. i ----''--~-'---~-'--~---'--~~ 

• The hours count from midnight to midnight, o to 2 4 h. t Result unreU..ble, the -4 being left dry at some low waters. 
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The figures in the last column but one apparently indicate a lower average level than that at 
Sandy Hook for all the interior stations, an inadmissible result, which can only be explained by 
some defect in the connection of the levels with the staff at Sandy Book; in fact, Assistant Marindin 
thinks it not impossible that the wharf to whieb the staff was attached had changed its level, due 
to the raising action of ice during tlie severe winter intervening between the observations and the 
lev«l connection. Be this as it mas, the mean level of the lower bay as given b,y the six stations 
Nos. 2, 3, 4, 5, 10, 11, and by No. 18 must be identical with that of the ocean outside, hence the 
excess at Sandy Hook is 0.176 ± 0.014 foot, which amount, when added to the respective figures pre­
viously given, is contained in the last column of tlie table aml shows the resulting differences of 
height in the mean or half· title level at the several localities. Tbe probable error of auy of these 
figures is about ::!:: 0.06 foot or ::!:: three-quarters of an inch-an accuracy which speaks well, particu­
larly for the short series of tidal observations. The rise of mean level at Dobbs' Ferry is accord­
ingly 0.18 foot or 2.2 inches, with a probable uncertainty of about a quarter of au iuch. 

(3) Propagation of the tide-u:ave up the bay and harbor.-In connection with the above investiga­
tion of the mean level, and as a hydrodynamical subject of iuterest, I may be permitted to present 
here a brief inquiry into the velocity of the tidal wa,·e, 'l"fhilc trayeling up from Saud_y Book and 
past the city to Dobbs' Ferry. This kind of wave, which has been called by ltussell tlrn solitary, 
the primary waYe oft.he first order, or great wa>e of tmuslation, travels along a channel, according 
to this authority, with a velocity of trausmissiou nearly equal to tllat whh~h a heavy hotly would 
acquire in freely falling t.hrough a space half the depth of tlie fluid. The Yelocity is therefort• 11 = 
./g(p ::!:: Ii.)~ where g =acceleration of gravity (9.805 meters or 3'.!.17 feet nearly, p = the dt'pth of 

fluid 1mpposed at rest, and h = th<~ height of the crest of the warn 1thove thi1:1 plmie of repose; the 
positive sign is to be used for the incoming flood tide, which is a positiYe wave, and the minus si~u 
will have to be used for the outgoing or ebb tide, which is a negative waYe. This formula is due 
to Lagrange, but is generally known as Russell's or Air_y's,* and supposes to apply to waves moY-• ~-ing in water of unlimited expanse. .According to Hagen t the form ·r = ..; f gp agrees better with 
his own experiments. Scott Russell points out that whe11 a wave of translation enters a compara­
tively narrow channel, as a river, for instance, with a variable crose-section, the average depth 
should be substituted for the maximum depth along the channel. 

As the depth of a channel decreases, the velocity of transmission decreases, but the height of 
the wave increases; should, farther on, the depth be again iucreasing, the velocity would likewise 
increase, but the height of the wave would decrease. The height of a waye in a channel of uniform 
depth, but contracting in width, will varJ· as the squarea1·oot of the width. The friction, internal 
between the particles of water and external at bottom and sides (and on the surface), will finally 
consume the original energy of the wave. 

Applying the formulre to the case of the flood wave propagated from Sandy Hook to Govern­
or's Island we haye: Average depth at row water along the channel way, 7.36 fathoms, range of tide 
(trough to crest), 4.u feet; hence p + I~ = 48.7 feet or 14.85 meters; hence t' = l:!.01 meters per 
secoml according to Russell and 14.78 meters acconliug to Hagen. Distance or length of patl1, 19 
statute miles or 30.f>7 kilometers; hence time required for transmission, 42.2 minutes (Hussell) aud 
3'! . ."i minutes {Hagen). The actual or observed time is 29 minutes, according to Ferrel's" Tidt'8 at, 
Go\·ernor's Islaml" (Appendix 13, Coast aud Geodetic Survey HPport for 1885), but 32 minutes 
according to the Coast aud Geodetic Survey "Tide-Tables for 1889" (pp. 216, 217). It may be 
remarked that it is not easy to get the exact time of transmission of such an immense]~- fiat wave 
as the tidal wave. The accord between theory and obserYation is tolerably good, notwithstanding 
the circumstance of an interference tidal wave entering at Throg's Neck, which makes the average 

•Report on Waves, by J. Scott RuSSf\11. J<~ourteenth meeting of the Briti~h Association for tho Advancement of 
Science, 1844. London, 1845, pp. 311-390. 

Sir G. B. Airy's work" On Tides and Waves" ca.n be found iu the Eucyclopredia ~fotropolitana, Vol. V, p. 20'.l. 
The above simple expression is but a rough approximation and supposes the ruotiou of t.Jrn individual particles form­
ing the wave to move in circular orbits, and not as in .Airy's theory in different elli11tic orbits. 

t See "Oceanographic," Vol. II,O. Kri:immel, Stuttgart, 1887, p. 20, etc. With this author g signiftes the distance 
fallen through under gravity iu the first second. 
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rise and fall of tbe tide in the (so-called) East River intermediate between their values at either 
entrance to the harbor. · 

For a second application we take the line Governor's Island to Dobbs' Ferry, on the Hudson. 
Average depth at l01c water, on the average of the cross-section, 5.68 fathoms, range of tide 4.6 
feet; hence effective depth 38. 7 feet or 11.80 meters; hence v = 10. 7 5 and 13.17 meters per second, 
according to Russell and Hagen, respectively. The distance is 24 statute miles or 38.62 kilo­
meters; hence time of transmission, 59.8 minutes (Russell) and 48.9 minutes (Hagen), whereas the 
observed time is 72 minutes (Tidtl-Tables); here we have a deviation in the op posit~ direction from 
that in the first ap.plication, but I have doubts as to the reliability of the observed interval. The 
flow of the ri vcr is not supposed to have much influence on the time of ascent of the wave. 

This purely dynamical subject, however, can not be pursued here any farther since it properly 
belongs to another division of the Survey, and has only been introduced here as rem~tely connected 
with the operation of spirit-leveling. 

C. A. SCHOTT. 
JANUARY 2i 1889. 



 

APPENDIX No. 15.-1887. 

REPORT ON THE RESULTS OF THE PHYSICAL SURVEYS OF NEW YORK HARBOR. 

By HEN~Y l\.:t:ITCHELL, As;;i,.tant. 

MARCH 24, 1888. 
SrR: I submit the following as my annual report. It includes the data sent to the Board of 

Engineers, except as regards the observations made by Mr. Marindin's party in 1887. '.l'he report 
is in two pvts, the first i;howing the relation!! of the Hudson to the Bar, and the second the i;ame 
river's rela.tion to the Hell Gate Entrance. It briugs the outstanding work to a close, except that 
it does not state results from last summer's work (now being reduced), not does it present the sub­
ject of "water contom·s" which Mr. Marindin will report upon. 

Very respectfully, ;yours, 

Mr. F. M. THORN, 

Superintendent Coast and Geodetic Survey. 

HENRY MITCHELL, 
Assistant Coast and Grodetic Survey. 

PART 1.-THE UNDER-RUN OF THE HUDSON RIVER. 

ITS RELATION '.l'O NEW YORK BAR. 

The discovery of a resultant or net discharge through New York Harbor from Long Island 
Sound to the ocean, which formed the subject of my report of last year (and which was inserted 
as .Appendix 13 in the Annual Report of the Coast and Geodetic Survey for 1886, th~ in llfess), 
was the result primarily of a somewhat theoretical study of combinations of oorpentine curves. 
It was shown that for any harbor of two dissimilar approaches tile alt<irnate slopes induced in the 
harbor by the presence of two tides might be equal, i.e., the same for the movement one way as 
for the mm·ement the other way, but that the discharges induced by these slopes could not be equal 
because the slopHs occur at different stageR, and different stages imply different sections and peri­
meters of channel. The proposition was proven geometrically before we appealed to the observa­
tions for confirmation.• \Ve mention this because there are so many influences of winds and river 
outflow to be canceled in tbe strictly induct.ive process that we should not feel sure of our result 
if not otherwise proven. 

•First stated iu "Science," il!llue of March 4, 1887, under title "Circulation of the sea through New York Harbor." 
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The numerical value of the "resultant," which we may state at three to four hundred millions 
of cubic foet in a half-tidal day, can only be re1lucell to the a\'erage for the year by having simul- ., 
taneom; tiditl observations ma.de at the two eutra nces to our scene. We have furnished coefficients 
with snch hoped.for observations in view. 

And now we are led back to a re-examination of one of our oldest themes, viz, the under-run, 
which presents, in the dry season, mt antithesis to the'' resultant" of our previorns paper. 

We are accustomed to apply the term under-run lllstinctively to the current that predominates 
along the bed of the channel carrying salt water to interior basins during the dry season, when tlie 
kead of 'tbe river falls below that which is necessary to conn terbalance the heavier waters of the sea. 

The specific gravity of the sea beyond New York Bar is about 1.024; i.e., the sea is about 2~ 
per ceut. heavier than fresh water. If (for illustration) we suppose the basin of the Hudson con­
nected with the sea Ly a continuous channel 100 feet deep, the surface of the riv1 r water would 

_ have to starnl 2~ feet aho\'e the ocean to prevent the salt water trom running in along the bottom; 
and the sea-water wot1ld creep into tbe basin as soon as the bead fell below tl1is.t 

Our problem is much less simple tlrnn onr illustration, because we have really no constancy of 
depth or slope for any length of time or space. Although the Hudson is an unusually deep aud 
straight riYer, its direct communication with the sea is interrupted by the Bai·, which is a submerged 
dam. The depth that can be carried O\'er the Lest cbannel'at the Bar is less than the channel depth 
along the course of the Hudson for 100 miles. 'fhirty-six feet can be ca1Tie<l from tlw Lower Quar­
antine to the middle of the Tapvau Sea, 33 nautical miles: and 30 feet to Rondout, 8.'.i uautical miles. 

We may ignore for the present the Hell Gate Entrance, which is of ample depth, but narrow 
and crooked, and consider only the direct course from the Lower Bay of New York.• 

The following table aml diagram are compiled by Mr. E. E. Haskell and Mr. Homer P. Ritter 
from obsen·ations made in the parti~s of Assistants H. L. Marindiu and Marcus Baker, with whom 
the first two were associated as experts. Diagram A (Illustratiou No 44) show" how the sea nu­
der lies the rh·cr water from actual observations as grouped by lunar hours upou Table No. 1. 

•The first notice of the existence of this under-run appears in my obl!ervations in New York Narrows July 30, 1838, 
but it was not until 1852 that I connected tho phenomenon definitely with the rise aud fall of the fresh-water ltead of 
the Hudson. (See Annual Report of Coost Survey, 18-59, for description and sketch of subcurrent apparatus, aud Annual 
Report Coast Survey, 1863, for review of my letter to I'rofessor Bache, Superintendent.) We began in 1860 to make 
regular observations of density in connection with current observations. 

In the "Science" article above mentioned the decline of the fresh-water discharge in winter, wbeu the trib11ta­
ries are all ice-bound, was stated without proof. In casting about for a proper support to this statement I have come 
acr()88 a letter from Prof. \Volcott Gihhs (Appendix 6:3, Annual Report Coast Survey, 1856) on "An analysis of s11eci­
mens of water from New York Harbor." These specimens were collected by myself in March, 1856. One of them 
taken from,. bole in the ice off Fort Washington, about One hundred and fifty-1>ecoml street, gave 1.0126; another 
from otf Pier No. 1, near Castle Ga.rden, gave 1.0183 as specific weigl1ts, about the same that we find at the close of 
summer in those neighborhoods. Drought and long-continued freezing produce like effects. 

t See Part 2 of this paper. 
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TADLE No. 1.-DeusitieH at different dcpthB, from observations taken in the summer of 1885. 

[Compiled liy Homer P. Ritter.] 

., . K~:~y ork I 
Barbor, 

: the Narrows. i 

Hudson River. 
----~- __ East River, 

Lunar hours. Depth. I 39th street. !Dobbs' Fcrrv. 1 rgth street. 
I 

II 

j][ 

I\' 

v 

YU 

VIII 

IX 

x 

XI 

~url. 

25 feet. 

LI 45 fecL 

ri SurL 

1 i 25 feet. 
L · 45 feet. 

rf 

lj 
f 
~I 

11 
r 
1 
~I 
LI 

1: 
l! 

{1 
I 

{I 
{\ 

li 

Surf. 

25 feet. 

45 feet. 

Surf. 

25 feet. 

45 >eet. 

Surf. 

25 feet. 

45 feet. 

Surf. 

25 feet. 
45 feet. 

Surf. 

25 feet. 

45 feet. 

Surf. 

25 feet. 

45 feet. 

Surf. 

25 feet. 

4s feet. 

SurL 

~s feet. 

45 feet. 

Surf. 

25 feet. 

45 feet. 

Surf. 

25 feet. 

45 feet. 

Densitv Density Densitv Density 
at 6oc" Fihr. : at 6o° Fihr. at 6o° F::lhr. at 60" F:ihr. 

-----~--1-----

1.or37 

J .0176 

1 .0197 

l .0137 

J .OI66 

l .0186 

J .oro6 

l .oog8 

I .0155 

I ,0184 

I .OHO 

l .0150 

I .OI8o 

1.0195 

1.0159 

I .0184 

l .020t 

1.0165 

'.0195 I 

r.0207 i 

J .0168 ! 
I 

:i:.0195 I 
t .02o8 I 
I .0166 

1.0195 1' 

I .0214 : 

1.0167 

r.01951· 
1.0205 

1.0121 

I .0158 

1.0165 

l.OI:t6 

J.0157 

r .oogo 

1.0J41 

1.0155 

r.oo8o 

1,0143 

l .0155 

1.0138 

1.0078 

1.0124 I 
I .0127 \ 

l.oo89 

J .0109 

} .QlQ2 I 

] .00941 
1.0152 

l .0158 i 
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J:.0107 
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l,Ol6o 
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1.0158 

I.0165 
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1.0170 

1.0120 
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1.0030 

r .0112 
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1 .0109 
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1.u10.4 ! 

1.~7 

r.orrs 
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1.0123 
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As stated above, 30 feet is the channel depth of the Hudsou; 22 per cent. of 30 feet gives O. 75 
foot as the head necessary to counterbalance the sea, and the tidal observatiens of 1856, with the 
line of levels which connected their bench references, give West Point, 53 nautical miles from Lower 
Quarantine, as the station where mean level lay 0.75 foot above the sea in that dry season of the 
year.• 

In our report made in l\Iay, 1873, it is stated that ''during the past two seasons we haye taken 
pains to measure densities, aud have traced the sea-water along the channel bed as high up as 
Carthage, 70 miles from Sandy Hook; but the surface water was found essentially fresh at Teller's 
Point, 43 miles from Sandy Hook," at the head of the Tappan Sea.t 

By the old series of tirlal observations and levels, to which we have referred above, the head 
at Carthage (64 miles from Lower lluarantine) was, in September, 1856, 0.86 foot above the sea, 
which for a 30-foot co11tinuous chmmel should have expelled the sea-water requiring only 0.75 foot 
liead. The autumn of 1871 was eYidentl.r a season of lower stage than 1856. Our observations of 
SeJltember 20, 1871, at Carthage showed the densities to be 1.0000 at surface, 1.0015 at 30 feet, 
and 1.0015 <>t 48 feet, while just above, at Barnegat (<HJ miles from Lower Quarantine) the water 
was fresh from top to Lottom. 

In Octouer, 1886, 1'fr. Haskell and msself sought again the limits of the under-run, and found 
it at Cold Spring (61 nautical miles from Lower Quarantine)1 only lt miles above the station (West 
Point) at which we have placed the tlieoretical limit, based upon the tiJes of 1856, as we haYejust 
seen. There is a good deal of mere coincidence in the agreement of our figures for different 
seasons, but good field-notes a re very apt lo fit trell together. 

l\Ir. Haskell has suggested tllat "it is at once more logical and simple to compare differences 
of dcusity with differcncus of surface eleYation," and tllus avoid reference to the unconscious sea 
as a llase, and I agree with him, provided that we eliminate the tide. If from the tidal obsena. 
tions of Mr. H. L. J\fatiwlin's party in 1886, we take the mean Je,·el at tile cutrancc to the Tappan 
Sea, we find it was 0.25 foot above New York Harbor, 21 nautical miles below. In order to bal­
ance so small a head as tllis, the difference of density need not have been more than fi ve-tllou­
sandtlls, whereas we kuow that it is usually three times as much in the dry season, and hence the 
accumulation of sea-water which we have found again aml again every dry s';,ason in the bottom 
of tpe Tappan Sea, and e\·en to its r,urface occasionally. This basin may have received its name 
in the autumn wheu it had become a, veritable arin of the sea. 

Of course the under-run tends to raise the ri\'er, increasing the slope in one direction (seaward) 
and diminishiug it iu the other; it therefore quickens the surface outflow transiently. Even the 
profile of the tide must lie changed by it. Because of the effect of tide upon slope, we should 
expect changes in the salt-water limits from day to day, the last distinct traces being found in pot­
holes. The deep pass through the Highlands is, as we have seen, invaded by the sea. At a station 
half way between Dunderberg and Anthony'8 Nose, Mr. Marin din and myself found, in September, 
1871, that the first 30 foet of water was fresh, while at the depth of 120 feet the specific gravity 
was 1.002.J, or one-tenth part sea-water. 

To refor again to our report of 1873 we call attention to the following statement: "The Bar at 
tile entrance to New York Harbor does not lie in tile dead angle between fresh and salt water; 
but at the depth of 2~ feet, which is that of Urn Bar chanucl, there is still ample seaward scouriug 
force all aloug the line." I<'rom our ohservatio11s of 18851 Mr. Homer P. Hitter has compiled for us 
the velocitit'S au1l dcooities of tlic water at different depths. See Table No. 2 and Diagram B 
(Illustrations Nut-5. 45 aml 46), which follow: 

•It is proba.ble that the ol<l linA of levelN can he trusted as far up as. Poughkeepsie, but above that place there ts 
doubt. \Ve ui;e for river i;Jope the study of l\lr. L. F. l'ourtales made soon after the tides and levels were observe•l 
( 1856-'ii7). 

tThis report of 1873 was appended to Auunal Repo1·t of the Coast Snl'vey for 1871 (which lingered long enough in 
press to receive this paper), anil aho ap1>eared as a. i•amphlet i8sued by the New York Chamber of CollUllerce, entitled 
"New York Harbor, i't!I conditiou, May, ltsi;>," 
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TABLE No. 2.-0urrents at different depths, from observations of 1885. 

Locality. 

[Velocity in feet per second.) 
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46 0.31 

37 3.32 

36 

75 o.8o 

:r: •• p 

45 0.31 

37 2.71 

35 0.57 

41 0.91 

73 I .20 

43 I.08 

45 0.81 

'40 :r.17 

35 i.3o 

73 

45 

l.00 

:1.91 

74 l. 35 

46 l.91 

43 I .56 

43 2 ·f• 
36 <.66 

1.66 

0.56 

3.90 

:1.49 

I.II 

0.98 

4.21 

1 ·53 

x.40 j o.8x 

4.6o ! 4.59 
1 ·451' 1.45 
1.50 .... 

1.75 

1.40 

3.14 

o.86 

2.08 2.50 I "".QI 

i.65 0.98 I.31 

3·44 3.61 3.63 

14.68 
I i.23 

13.23 
0.99 

I.o8 1.66 

•••• I 2.05 
I 

o. 57 0.57 

i.56 :i.40 

I. 43 r.57 

I.'°45 I .50 

2.o8 

0.64 

1.6o 

o.66 

:i.11 I 
I 

o.86 l 
3.og ,. 3.42 
0.89 x.06 

1.59 11.47 
o.66 0.70 

I 

2.6o 

' 1.6611.91 

2.o6 ! 2.57 

1.91 2.44 

i.75 x.8o 

3.59 

0.89 

4,45 

2.20 

0.10 

I.JI 

:i.90 z.:i5 

2.32 

2.66 

2.23 

x.6~ 

2.42 ! 2.08 i i.66 

z.o8 2.6s 

0.99 0.74 o.66 

2.28 2.99 

2.36 , 2.70 

' 2.47 
2.o8 2.50 

1.-65 2.31 

2.96 3.51 
12.124 2.6:i 

3.o8 3.30 

2.82 J 3.03 

2.13 

3.00 3.25 

2.06 I .23 

3.41 3-03 

3.07 3-15 

3,46 ~-55 3.68 

3.16 

1.89 2.114 

i.75 1.91 

0.81 o.8t 0.98 

3'"}6 3.75 3.$0 

•• 66 

2.90 

• ; .84 Current sV\·., ebb. 

7.98 

' 4.38 

i :i.74 

i 
2,6o I 2.20 

Current, ebb. 

Do. 
Do. 

Current~ ebb. 
5.10 Current S\\". 

•.65 Current, ebb. 

2.64 Do. 

x.53 Do. 

1.81. 2.o8 2.30 2.38 Surface current, ebh; 

1.55 

2.20 2.45 

2.65 2.40 

bottom current, flood. 

4.og Current S\\-.,ebb. 

2 .23 Current, ebb. 

1.8c Do. 
0.61 Current, flood. 

1.55 

0.91 

Surface current, ebb; 

bottom current, fluutl. 

Current,ebb,exc~pt s feet 

from bottom. 
Current, ebb. 
Current, flood. 

Do 

Current, flood. 
Current 1 ebb on surface; 

20 feet below surface, 

flood. 
r .98 Flood on bottom, surface 

3.73 

3·0 7 

2.ilO 

2.~5 

I.14 

3.88 

2.45 

ebb. . 

Current. fiood. 
Do. 

Current, flood. 

Do. 
Do. 
Do. 
Do . 

YU The Narrows. 7 5 1. 70 2.41 

3-92 

3.65 

3·77 
I.I6 

2.2-0 1.70 Current, flood. 

Thirty-ninth street. •. 33 

Dobbs' Ferry. 45 t.JI 
19th street (E. R.). 44 •. 7• 

Kill wn Kull. 37 o. 28 

\ s. EL 17--20 

3. 17 

I. 15 

3·47 
o.86 

3 -59 I 4 
1

7 
•.15 3·07 

3.63 3·97 

1.20 1.03 

3.67 3·5 1 3.59 

3.07 •.go 3.32 

4.o8 ~-09 3·99 

l. 78 '-95 

3.65 

3.92 

:z.u 

Do. 
Do. 
Do. 
Do. 
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TABLE No. 2.-Cttrrents at different depths,froni observations of 1885-Continned. 

Locality. 

[Velocity in feet per second.] 

s ~ 
1

1 @ s s ~ g s ~ a s 

i j !1! ! !·~] i ~ ~ ~ 
~@ ~J~I~ ~ ~1~1! ! ~ ~ ~ ~ 

Rema.ks. 

-~ ~~1Q)~~1~1~4:!~~~ 
A~ ~I~ ~ ~ ~ ?,,· ~ ~ ~ '8 R1~ 

_T_h_e_N_a_r_ro_w_s __ --·I-~-·:· =
1

1-.-. -1 .. :51-.-.-.. -12.40 -- ~~-!-- x.99 '-45 '-45 :-· 

Thirty-ninth street. 45 2.26 2.42 3.00 I 3.67 
1

. 4.26 3.50 3.17 3.og 3.17 

YIII Current, flood. 
Do. 
Do. 
Do, 

IX 

x 

XI 

Dobbs' Ferry. 47 I.561 r.81 2.15 I 2.48

1

2.go 3.82 3.57 3.99 4.24 4.41 

r9th street (E. R.). 44 2.20 3.27 2.85 I 2.75 2.78 3.i:6 3.:19 '!\.2a 2.93 2.99 

Kill van Kull. 3q 0.2410.24 0.24 I, 0.24

1

. ... 0.78 0.24 0.82 

The Narrows. 

Thirty-ninth street. 
Dobbs' Ferry. 
19th street (E. R.). 

Kill van Kull. 

The Narrows. 

Thirty-ninth street. 

Dobbs' Ferry. 

19th street (E. R.). 
Kill van Kull. 

The Narrows. 
Thirty-ninth street. 

i 
13 o 321 0.85 / .... I r.30 t. 7o 

44 1:.. ;:~~ 2.00 j 2.50 3.09 2.84 i 2.50 

50 i. 4o I 1. 98 2.o6 I 2.15 2.65 3 .14 I 4 .07 

, 45 o.7x 
1

1 0.72 0.77 I o.3s o.4s o.ss : 0.14 
I 38 8 I !. 53 8 I 

1 

0.2 I 0.49 o .• , I l.24 I.7 i 1.70 

: 73 o.ss ) 1.20 
1 

.... • .•• I 0.70 

i"43 0.57 0.91 J.1611.41 1.83 2.00[I.49 

I so 0.39 : x.o6 1.65 1 :r:.9s 2.32 2.110 I 3·74 

A";t I .57 2.24 2.32 j 2. fo 2.67 2.g6 i 2.92 

38 l.32

1 

t.66 1.82 ! 1.82 2,07 2.03

1 

l.95 

73 l,50 I•••• :1.,30 2.18 ···· 1 I.71 

4-49 
o.6o 

0.38 ! 0,-'fl 

1.241 · ... 
4.15 4•49 

2.89 3.22 

1.68 '·So 
43 o.66 0.41 o.oo 0.32 0.32 o.oo, 0.49 

I I I 

x.13 o.88 

2 ·33 

4.61 
l.og 

1.74 

o.68 0.81 0.81 

l.o8 

2.05 2.10 

0.74 

Surface current, ebb: 
bottom current nearly 

on a stand. 

Current, flood. 

Do. 
Do. 
Do. 

Current, ebb. 

Current1 ebb. 

Current1 flood. 

Do. 
Current1 ebb. 

Do. 

Current1 ebb. 

Current, ebb, on surface; 
below xo feet nearly sta­

tionary. 
Current, flood. Dobbs' Ferry. 

19th •treet (E. R.). 
Kill van Kull. 

1

48 o.39 o.39 I o.64 o.&j ' I. 151 i.31 I •.40 2.go 13·3• 
42 2 &j 3 61 I 4 17 4 27 4 31 4 2314 . .6 4 26 3 8o 
37 1.61 l-991•·"12.20j2.tI 2.45 2.32 .: ... : .. 

3.70 I Current, ebb. 

2.6i: l Do. 
--~--'-~~-~--~-~-~~-~---~-~--

TABLE No. 3.-Gurrents on the outer slope of New York Bar, 1885. 

Hours I ·Velocity Direction Number 
t:~~it. 1n feet per (true). ~a~r::!: 

____ l_::1~ ----- ----------· --
Remarks. 

0 

I 
II 

III 
IV 
v 

VI 
VII 

Vlll 

IX 
x 
XI 

0.29 

1.13 

1.3[ 

1.31 

0.84 

0,of0 I 

o . .,. I 

:.::I 
1.83 

Ebb. 
Ebb. 
Ebb. 

Flood. 
Flood. 
Flood. 

142° 

Flood. 
Flood. 
Flood. 
Ebb. 
Ebb. 

Ebb, 

Ebb. 

6 

n In this table the observations, made 
u i simultaneously a.t three stations, are 

II j combined, Viz: 

n ,. Eagre, anchored 4 .8 nautical miles S. 
9 88° 56' E. (true) of Romer Beacon. 

8 ' Daisy, 4.7 nautical miles S. 71° •s' E. 
81 (true) of Romer Beacon. 
9 

1 
E·ndeavor, 5.1 nautical miles S. 54° 55 1 E. 

8 j of Romer Beacon. 
8

1 

These stations were occupied August 
8 n, 121 and 131 1&851 by Lieutenants Ha-
9 nu11 and Hawley, U. S. N. 

a jJ 
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We have re-opened this question of tLe "deau angle," or, as we should 11ow prefer to say, the 
neutral plane, because of its critical relation to the resultant scour at the Bar. lfoviewing the 
observations of the past years we have drawn up a table (No. 4) in which the point in each verti­
cal is given at which inflow and outflow balance. No attempt is made to reconcile discordances. 

TABLE No. 4.-Depth of neutral plane below surface. 

'I \Number !nepthofl' Kurober '!Depthof 
Date. ! of hout;> of I neutral Date. ' uflwurs of I neutral 

1 ob~rv a-

1

. plane. o~erva- plane. 
j uon. : uon. ) 

, ______________ . , I i : 

Locality. 

Between east and west banks. 
Narrow!:i. 

-,-- ,----~1--1----i Fut~ 
1859 I 24 24 I . . .. . . I -". " " " I . . .. " 

Robbins' Reef. 
Between Bedloe's and Governor's Islands. , 

Off Castle Garden. I 
Thirty-ninth street (Hudson River). 

i858 I . 88 I 8 I 

18591! 18 ~:·1 '. 5 

...... ~l .. 
31 

1858 24 36 .... " i .. """ " : "."" 
::~: I :: !: I . ;~~~ I . " .... ~ I .... ;~ 

At the station between Bedloe's and Governor's Islands, September 1, 1858, there was found 
more under-run near the bottom than outflow at surface; i.e., more flood along the bottom than el>b 
at surface. 

In our report of 1873 we ventured to say that the neutral point lay below the crest of the bar. 
The more careful observations and computations given in the foregoing tal>le indicate 33 feet for 
the Narrows and 20 feet for the Hudson River at 'l'hirty-ninth street. 

We had written the above clause before it occurred to us to look in our report of 1858-'59 
(unpublished) to see what our earliest impressions bad been. This report, after stating relations of 
densities inducing under-run, says: " • • • different 8tations occupied at various dates do not 
agree in giving the same position for the neutral line lletween the t \'l'O strata. The transition space, 
as given upon Diagram O, would seem to lie from 30 to 36 feet below the surface."• (Diagram (J 

was velocitirs at different depths.) On the outer slope of the B~r we usually found that the r~ult­
ant movement on the bottvm took a westerly direction, i. e., toward the harbor; but we judged 
that such might be the case because of the shelter from the ebb that the Bar itself a:fforcled. 

Of course no great accuracy is claimed for these figures, and our object in quoting from earlier 
reports is to indicate that we have always reached about the same result as to the plane at which 
the limit of scour would be reached at New York Bar cluring the dry season; and we have no ade­
quate reason for believing that the under-run determines the position or height of this Bar. 

As the ebb current fl.owing towards the Narrows from the East River is about as dense as that 
found 80 feet below the surface in the Narrows (see Table 2), we may conclude that the "resultant 
from tlie Soorid '' has practically no limit of scour. It was this "resultant from the Sound" that was 
our theme last :1ear.t 

The deeper portions of the Hudson River Channel preserve considerable uniformity of width, 
indicating that in broad portions of the river-the Tappan Sea and Haverstraw Bay, for instances­
the deposits have not been uniformly distributed. If the Tappan Sea were as broad at 30 feet 
depth as at the surface, there might be five times the u;uler run that now occurs. As compared 
with Haverstraw, it betrays more earth filling, as if the 11nd.er run bad added its contributions to 
those oftered by the river. 

The rate at whrnb the sea-water travels along the bottom of the channel rlepends upon the 
discrepancy of river-bead and upon the depth-in very dry seasons and in wry great. depths the 
influx must be most rapid. On September 1, 1858, we found at 68 feet depth, in the channel 

*Manuscript report. "On the Currents of New York Bay and Harbor, by Henry Mitchell.· 1858-1859. (Revised De­
oomber, 1862.)" 

t See "Science" of March 4, 1887, also a report of May «', 1887, on "The Circulation of the Sea through New York 
Barbor," which was inl!erted a.e Appendix No. 13 in Annual Report Coast and Geodetic Survey for 1886, which still 
remained in press. . 
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between Bedloe's and Governor's Island, a rate of ~1 nautical miles per day; while on August 20, 
1885, Dobbs' Ferry at depth of 45 feet gave but 6 nautical miles per day. It would seem that the 
t.lrainage of New York City must be storing up in August and September at the bottom of the 
Hudson. Some simple tests for sulphides which we employed when the under·rUtJ WdS first dis· 
co-rnred indicated that the mixture of sea and river water was receut. ~o ''spoiled" water iu the 
pot-holes of the great central channel was found. Happily for the communities along the Lower 
Hudson, tlrn floods and freshets occur often enough to purge tlle great trench above New York 
City of sea-water and sewer-water, in spite of the long inland journeys which these are prone to 
take in late summer and autumn-and perhaps winter. 

LIMIT OF '!'HE TIDE, AS .AFFECTING THE SOOUR OF THE CH.ANNELi IN NEW YORK HARBOR. 

The Hudson is occupied by portions of two tides at the same time. When, for instance, it is 
high water at Sandy Hook, it is low water near Hy<le Park, 4 or 5 miles aboYe Pougbkeept>ie; 
beyond which the previous tide prevails. In order to ftnd bow much of this wedge-shaped tidal 
volume between the harbor and Hyde Park may be credited to tbe flood current in tlie harbor 
channels, we have taken the gaugings of Fort_y-first street and compared the volume entering the 
river with the accumulation above, after deducting the fresh· water discharg·e of the river for six 
hours. We have not data enough to fix accurately the extreme limits of tide-water useful to the 
harbor, but we shall state our approximations. In 1867 we made the limit Verplanck's Poiut 
(head of Haverstraw Bay); but from the new gangings of Mr. Mai'indin's party iu 1885,Mr. Haskell's 
computations give Newburgh. He, howm·er, finds that nine-tenths of the useful Yolnme falls below 
Iona Island in the Highlands, and two·t birds helow the bead of the Tappan Sea. Of course this limit 
moves down the river (if measurell by the Yolume of flood current) in the freshet seasons; but we 
do not know to what extent the- simplest "backing up" may be useful in tl1e subsequent" flush­
ing." There are many degrees of uncertainty in this question of the limits of tide-water; but they 
are mostly beyond practical values. If we include Haverstraw Bay among the tidal reservoirs of 
New York Har8or, we have not only all the great basins of the river to the extent of five-sixths of 
its foreign tide.water, but we have gone three tidal hours from the Bar, and four hours, counting 
interval between the strengths of the ebb current. 

So much of the foregoing discussion is speculative that we fed co1Jstrained to recapitulate our· 
firmest conclusions, so far as they may relate to improvements by dredging on encroachments upon 
tide-water. 

RECAPITULATION. 

First. The sea-water under-runs the Hudson whenever the fresh-water discharge declines 
after a dry season or when tributary streams are ice-bound; lmt this does not neutralize the 
"resultant" from Long Island Sound at present limits of channel depth on the Bar. 

Second. The tidal system, so far as materially afiecting the f'cour through the harbor of New 
York and at the Bar, includes the Tappan Sea. 

Third. There are reasons to believe that se~age from the cities on New York Harbor may at 
some seasons, more especially in September and March, be stored up for awhile in the river basins 
above. 
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PART 2.-COURSES OF THE HUDSON TIDES THROUGH NEW YORK HARBOR. 

When no freshets prevail in the Hudson its waters do not How into Long Islaml Sou11d, hnt 
directly into the ocean by way of the Narrows, because the surface of the Ea&t Rinr uuriug mueh 
the larger part of tlte ebb period is inclined in the same direction as tbe Hudson, \iz, towards the 
Narrows. In short, the Hudson has two outlets for its commerce, but only one/or its waters. 

We offer the following table of slopes to bear out this testimon~·, and we add detailed accounts 
of the tidal conditions for each hour to illustrate it: 

TABLE No. 5.-Slopes of the Hudson tlnd East Rirers. 

Hours 
after 

transit. 

II 

Ill 
I\' ,. 
YI 
\II 

Vil! 
IX 
x 
XI 

I Slope,feet per :le. I 
I Hudson. ! East River.: 
I I I 

Remarks. 

-o 09 

-0.07 

-o 06 

-0.02 

+0.02 

+o 06 

-t-0.07 

+o.os ! 

+0.03 I 

~:I 
-o.~ I 

-0.26 i The minus sign indicates that the surface slopes to\vard 

-0.24 l New York Barbor. 
-o. rs 

1 
The hours are counted from one superior(orinferior) tran-

-0.02 j sit to the next inferior (or superior) transit of the moon. 

-f-o. 12 j The slopes arc averaged in a distance of :20 nautical miles 

-t-0.20 : in the Hudson anc1 l4 nautical miles in the East RiYer. 
+0.28 I These distances are measured from parallels passing 

+0.27 ! through Governor's Island Tidal Station. 

,..o .•• I 
-0,02 l 
-o.q I 
-0.221 

0 Hours.-At the hour of the moou's transit there is a general concurrence of tidal phenomena 
in New York Barbor. The Hudson, Kill >an Kull, and East Rivers i1resent surfaces iucliued 
towards the Upper Bay, and each of tltese a>enues is near its maximum slope for the ebb. In each 
of these a\enues the currents at all depths take the direction of the surface slope. The ebb cur. 
rent is near its maximum strength in the East River and Kill \an Kull, at the Narrows and o•er 
the Bar. In the Hudson the maximum \elocity of ebb is yet two hours Qff, although the surface 
of Haverstraw Bay lies fully 3 feet abo\e the Upper Hay, and the slope is 0.10 foot to the milt-. 
(See Diagram C, Illustratious Nos. 47, 48, antl 49;) 

The East River stream is continuous from the Sound, through New York Harbor, to tlte sea, 
and runs quite down to tlu: bottom. 

I.-Oue hour after the transit of the moon the maximum 1.<lope is in the Tappan Sea, where it 
reaches 1.8 feet in 15 miles or 0.12 foot per mile. Ebb current prevails uot only in the Lower Ilud­
Hon, but in the East River anil Kills. All slopes are towards the Sandy Hook entrance, except in 
the Upper Hudson near Poughkeepsie.• 

II.-Two hours after the moon's transit it is low water in the ocean and high water near Pough­
keepsie in the Upper Hudson. New York Harbor has a flat surface about at low.water level, but 
the Hudson. has still a seaward slope of 0.05 foot per mile abreast of the cit;r and 0.12 foot per mile 
in the great basin above. The currents of the Lower Hudson, the East Biver, and the Kill nm 
Kull are all flowing down towards the harbor and through it to the Lower Bay and the ocean. There 
is some doubt of the generality of our diagram so far as the relations of Sandy Hook and the Narrows 
are concerned for this hour. · 

Even in the low-river season the ebb in the track of the Hudson through New York Harbor 
is found at O, I, and II hours after the transit, running over 40 feet deep. Under-run, even in the 
Narrows at 80 feet, is rare for th1:1se hours, although, as it happened, on the occasion of our first 
discovery of the under-run in 1858, we had already at first bour a 11teady in.run at the N-arrows at 
the depth of 92 feet below the surface. 

"Ry Upper Httdson. we sba.11 distinguish that portion which JieA nhoTe Poughkeepsie, 
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III.-Three hours after the moon's transit the East River slope vanishes and the ebb current 
continues to pour into the barbor only by reason of its vis viva. The slope of the Hudson is under­
going reversion. Although them is a very ste,ep sea~ard slope tbrough the great basin (Haver­
straw nay aud Tappan Sea), the level surface at Thirty-ninth street is about to ]Je tilted in tlle 
up-river direction. Of course the river waters are flowing into the harbor and the movement is 
from surface to bottom. In Kill van Kull tbe current turns from ebb to flood, and in the Narrows 
the discharge is still seaward, although the current has tul'ned near the bottom. 

The slope above Thirty-ninth street in the Hudson is 0.03 foot -pel' mile seaward, while the tide 
J1as begun to rise at Governor's Island, and the Hudson to Thirty-ninth street is a level surface, 
with low water at the latter place. 

IV.-Fonr hours after the moon's transit the Lower Hudson presents a concaye surface, the 
greatest depression being somewhere near the foot of Taviian Sea. The seaward slope iu this 
"sea" is 0.05 foot to tlie mile, wJiile tlie reverse slope at Castle Garden is 0.05. Still the surface. 
water has not yet turned from ebb, but below the floocl is setting up along tl1e bottom. The ebb 
at the foot of the seaward slope at Dobbs' l~Prry mus all 1lle way to the bottom. The discharge is 
eastward tbrough East Rirnr, westward into Kill Yan Kull, and northward tLrough the Nal'fows; 
i. e., flood turough all the gateways except the Hudson. 

It must be borne in miud that the great mass of water continues its acquired motion after tLe 
slope has reversecl, but in portions of the channel sheltered from acquired motion the slope acts 
promptly and the current reverses very soon after the slope re,·erses. (See sketch.) 

-------------------
...::~--- ------ < 

----- ---------

In this sketch we have supposed oue slope of river surface (ebb) to be represented by a full 
Jine and the reverse slope (flood) represented liy a dotted line. The reversion bas just taken place, 
and the great mass of water in continuity retains still the movement impressed upon it, in a direc­
tion opposed to the present slope; but in a depression of the bottom tbe water obeys tlle new 
impulse. One may conceive of a case where sea-water would work up along the bed of a river 
simply by advancing on the deep-running flood and biding under the <lend angles of the bottom 
during ebb. It lrns been observed in some of our bays that articles rolling aloug the bottom some. 
times go up the channel. 

In our diagram 0 we may conceive of the curve of the fourth lunar hour as the arc of a pendu­
lum, the down-bill }Jortion inducing the motion and the up-bill portion reducing the motion of the 
great mass, while outlying an<l underlying bodies of water move under the strictly local action of 
gravity. 

V.-At the fifth hour after the moon's transit the Lower Hudson presents still a concave sur­
face, the greatest depression being at the foot of Haverstraw Bay, where it is low water. There 
is also a depression at Throg's Neck (western end of Long Island Sound). The discharge is now 
noTthward through the Narrows and into the Hudson, westward through the Kills, and eastward 
through the East River, but there is still at this hour sometimes a surface ebb in the Lower Ruel· 
son all the way to the harbor. 

VI.-Six hours after the transit of the moon we find a rising tide and a flood current every­
where in New York Harbor. The tide is three-quarters full in the Upper 13ay, •but it is low water 
in the Higbla.nds of the Hudson, and it is low water at Throgts Neck or -its 11eighborhood. The 
current flowing northward into tlie Hudson, east.ward towards the Sound, or westward througli 
Kill van ;Kull, is strong from surface to bottom. 

*Governor'.~ Island to the NaITOws. The simultaneous tidal observations of October 11 to 14of1886 are used in 
this hi~tory of the tide's progress, 
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VIT.-Seven hours after the moon's transit the tide is rising in all parts of New York Harbor, 
and tl1e flood current is at its strength in the East lUver and in the Hudson, and has scarcely 
de.clined at the Narrows. Kill van Kull has fallen off co11si<lerably. It is about high water in 
the ocean beyond the Bar and low water between Newburgh and Poug!Jket>psie 011 the Hudson. 
From Diagram B one may observe that at Dobb's Ferry (at the entrance to the generally shallow 
Tappan Sea) and at Kill van Kull (entrance to the shallow Newark Bay) there is a great decline 
of velocity with the depth. It is at or near this hour that the Lower Hudson lies at greatest slope. 

VIII.-Eight hours after the transit of the moon it is high water in the Narrows, lmt the cur· 
rent still runs strong flood from surface to bottom. The Hudson has high water at its mouth, low 
water just beyond Poughkeepsie, and high water of previous tide above Albany, if completed. 
There has b'een little reduction of tlrn flood current in the Narrows or in the Hudson River. It is 
still strong in the Bast mver, but in Kill van Kull it has essentially ceased, and the surface cur­
rent has reversed, although the flood continues near the bottom. The Upper and Lower Ba,Ys lie at 
the sa.me level. 

IX.-Nine hours after the moon's transit it is high water in the Hudson near Yonkers, but 
below this the tide is falling all along the dit'ect course to the sea, while the East River is essen­
tially flat, i.e., at surface level, throughout, at what ~e have called in our last year's report iti> 
"upper restorati01i." The flood current prevails everywhere except in Kill van Kull; it is, how­
ever, slacking up at the Bar and through the East River.. The Tappan Sea appears to receire its 
maximum volume on this hour. 

X.-Ten hours after the moon's transit it is high water in the Tappan Sea and in Hell Gate, 
and the tidal current has reversed in the Narrows and in the East River, i. e., it bas turned from 
running north and east to the opposite courses, but the great basins of the Hudson are still receiv­
ing great flood volumes, and there is still flood current above Thirty 11inth street. 

XL-Eleven hours after the southing of the moon it is high water at the head of Haverstraw 
Bay, or not far above that, and at the western end of Long Island ~found. 

At this hour we are presented with a remarkable, but not unfamiliar, instance of slack water 
(at Thirty-ninth street, Hudson River), near time of greatest surface slope. One has but to reYert 
to the illustration of the pendulum to see why tllis must occur at some point (or even at numerous 
points successively) in a deep and Jong tidal avenue. The East River current moves down its sloJle 
under the immediate action of gravity; not so the Hudson. 

Appended are three sketclles indicating the actual slopes of the Hudson for each hour after the 
transit of the moon. In these sketches the zero of the Governor's Island gauge of 1886 is the 
da.tum. 

HENRY MITCHELL, 
Coast and Geodetic Sur'Vey. 
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APPENDIX No. 16.-1887. 

A BIBLIOGRAPHY OF GEODESY. 

By J. HO-WARD GORE, B. S., Ph. D. 

INTRODUCTION . 

.Although the restricted popular demand for a work peculiarly designed for the uses of the 
student and scientist rarely induces its author or compiler to forego its preparation, it is never­
theless likely to be a matter of serious consi<leration in connection with the question of publication 
b;f" private enterprise. It is especially the case that, beyond the gratification of his own scientific 
tastes and the undemonstrative approbation of the worthy few who appreciate the value of appli­
ances which lessen the labor of learning, the compiler of so complete an'l exbanstiYe a Bibliog­
raphy of Geodesy as that of Professor Gore can have had little to inspire his zeal and sustain 
his prolonged labor in an undertaking which, at the outset, involved the thorough exploration, in 
person, of thirty-four of the principal libraries of America and Europe, the exploration of the minor 
libraries by proxy, and, in addition, a searching inquiry by correspondence with all the geodesists 
or mathematicians of both continents. That Professor Gore bas not lacked, during the prepara­
tion of bis work, such inspiration as was derivable from the approbation of the competent, is 
attested by the courteous action of Colonel Herschel, R. E., in placing at the Professor's iwn·ice 
his own manuscript contribution to Pendulum Bibliography, as well as by the generous overtures 
from various institutions, among them being the International Geodetic Association at Berlin, 
offering to undertake the publication of his book-a most gratifying recognition of his fitness for 
the work and of its anticipated value. 

The propriety of the reason, assigned in his preface, for declining to place the publication of 
his book in foreign hands, will hardly be disputed by any save those who are indifferent to the 
just fame of American scientists and to the continued honorable identification of the U. S. Coast 
and Geodetic Survey with the best work, and the successful promotion of the highest interests, 
of Geodesy. 

My own conviction of the propriety of Professor Gore's attitude was so clear tha,t I could not, 
without a conscious disregard of duty, haYe declined the proffer of his nrnnuscript to this Survey, 
for preservation and publication among the scientific .Appendices to its .Annual Rermt, and so 
assuring, without cost for preparation or compilation, appropriate association of the recognized 
American Bureaa. of Geodesy with a complete Bibliography of Geodesy, American in inception 
and authorship and the first work of its kind. 

CJOAST A.ND GEODETIO SURVEY, 
Washington, May 23, 1889. 

F. M. THORN, 
Superintendent. 
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PREF.A.CE. 

The reason for the preparation of this work was the need of it felt by the compiler. He began 
in 1885 a History of Geodesy, but Lefox• proceeding far it was found very difficult at auy time to 
be sure that the literature regarding the operations of a given period had beeu exhausted. It was 
at once deemetl best t-0 collect titles as well as the workR themselves. The excellent library facili­
ties in the various technical departmeuts in Washington emphasized the feasibility of such an under­
taking. The number of titles collected for this purpose onl~-, so far exceeded the special lists as 
given in the various bibliographies of mathematics that many persons suggested an extension of 
the original plan, so as to make the compilation useful to others. In response to this proposition 
the various libraries in Washington were carefully searched, and during two trips to Europe nearly 
every library facility there has been exhausted. In order to procure titles of such recent works of 
living authors as might escape notice, owing to delay in obtaining a place in the library cata­
logues, a circular letter was sent to every mathematician whose address could be obtained. Each 
circular had appended to it the titles of all of the known works of the recipient, with a request 
that omissions be supplied. This alone was the labor of several months, but was fully repaid in 
the gratifying assurances from many that nothing could be added, as well as in the few additional 
titles which tend towards making this work complete. 

Special effort has been made to examine carefully catalogues of libraries, however small, bibli­
ographies of the exact sciences, hiogTaphies of mathematicians, and trade lists of antiquarian books, 
in addition to such well-known sources as the "Royal Society Catalogue of Scientific Papers," 
Reuss, "Repertoriurn," etc. 

A most opportune assistauc:e was furnished by Col. John Herschel, R. E., who, through the 
courtesy of the Ro;yal Society, and witl1 the consent of the India Office, sent a manuscript sup­
plement to his contribution to pendulum bibliography, which was published in "Operations of 
the Great Tl'igonometrical Survey of India," Vol. v. From this veritable treasure seventy-two 
new titles were foun<l, each in the body of this work followed IJy (H). l\Iost cordial thanks are 
due Colonel Herschel for his aid, as well as the confidence displayed in unresenedly placing such 
valuable material in the hand:s of another. 

During the progress of the. compiling, various overtures were made by institutions desiring to 
become the source from which the completed work should emanate, but it wa:o> deemed only proper 
that it should be published iu the country which witnessed its inception and fostered its growth. 
Therefore it is with pardonable pride that the compiler sees the results of his lahors issuing from 
an institution of his own country, which throughout the world is the recognized advance guard in 
geodetic science. 

In this connection thanks should be tendered Mr. F. 1\1. 'fhorn, Superintendent, and Mr. B. 
A. Uolonna, Assistant in Charge of Office and Topography, of the U. S. Coast and Geodetic Sur­
vey, for their energetic interest in this undertaking. 

The title "Bibliography" may appear as high sounding or inappropriate to a work in which 
all the refinements of bibliographic science are not observed. The entire collation is not always 
given, since a large proportion of the books have appeared in but one edition. The only well-defined 
purpose has been to giv'e as much of the title as will enable one desiring the book to obtain it 
from any library possessing it, with the minimum effort to himself and the librarian. This object 
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was also in view in preparing the abbreviations for the serial publications, which, it is hoped, 
may be amplified without looking for their equivalents in their alphabetical place. 

It is a pleasure to acknowletlge obligations to Mr. C. C. Darwin, librarian of tlrn U.S. Geologi­
cal Survey, for suggestions in preparing these abbreviations. 

The scope of the work will easily make itself evident to the user. The intention was to 
include only such works as treated directly of the figure of the earth, or described operations which 
could be usetl in determining that figure. The only digression frolll this plan will be seen in the 
case of the Jlendulum, where the th coretical side is also included. This was done because of the 
belief that the pendulum will soon become a more important geodetic instrument, when it may be 
necessary to reconsider some of its theoretical features. A few treatises on surveying, bearing the 
word ''geodesy" or its equivalent in the title, have been inserted with a remark indicating the 
character of the contents. .As a rule, remarks are used simply to correct erroneous impressions 
which the title alone might make. 

The plan adopted is to use only one alphabet, in whica will be found authors, abbreviations, 
and subjects. Full names of the authors have been given as far as possible, but in any subsequent 
repetition only the initials of their Christian names are given. The title will be found repeated 
under the name of each co-writer or each person named in the title. A dash (-)in a title refers 
to the first name given, as the one who wrote the review, or about whom the article was written. 
This method gives, so far as entry is concerned, equal prominence to all persons named. 

Under the authors, their works are arranged chronologically; in the case of serials, according 
to the date as given to the entire volume. This will be found advantageous when it is desired to 
find the full title from the abbreviated form as given under a subject~ It is also believed that the 
insertion of an abbreviated title in the subject classification will be found helpful, as it will enable 
one to see at a glance if an author whose name appears under the desired subject has written upon 
the special theme sought for, without turning to the author catalogue . 

.After each book title, and after the full title of each serial publication, there appears in paren­
theses the name of the owner of t11e work from which the title as given was taken. Of course it 
does not intimate that the work in question can be found only there. vVheu a book was once 
found it was not again looked for. .As a rule, those accredited to European lihraries could not, at 
the time of trial, be found in any library in America. 

It is impossible to mention here the names of all who have assisted in this work. But special 
thanks are due Mr. Niclwlson, of the Bodlcian, Oxford; J\Ir. Fortescue, of the British Museum; 
Professors Helmert and Fmmster, of Berlin; Captain von Kalmar, of Vienna; Colonel Hennequin, 
of Brussels; the faithful assistants in tl1e libraries of America and Europe who searched for dusty 
books so seldom called for tllat they became lost for the time, and to those who in tbe University 
Library at Cambridge and the Royal Library of llunich used their holiday hours in looking for 
books which they alone possessed. 

J. HOW ARD GORE. 
COLUMBIAN UNIVERSITY, ltfay, 1889. 



 

BIBLIOGRAPHY OF GEODESY. 

A. A. A. S. Proc., frn· Proceedings of the American As­
sociation for the Advancement of Science. 

8°, Salem. (Washington, Geological Survey.) 

. A. (G.). Sur les mesures receutes d'arcs du meridien 
effectu6es dans la partie nord-ost de l'Enrope. 

llibl. Univ. Geneve, xxm, 1.%3, 275-278. 
An account of Struve's Rnssi<IIl arc. 

Abbadie (Antoine d'). Resume g6od6sique des posi­
tions cletcrmin.Ses en 1'.:thiopie. 

4°, Lf•ipzig, 1859, pp. viii, 28. ("Washington, Coast 
Survey.) 

--- G6ocl6sie d'nne partiecfofabaute tthiopie, revue 
l.'t redig6" par R[odolphe] Radau. 

40, l'aris, 1860..-'63, ]>p. 456. (British Museum.) 
Originally publisbed in three parts. 

--- Snr les variations dans l'intensite cle la gravite 
terrestre. 

Acad. d. Sci. Paris, Comp. Rend., Lil, 1861, 911-912. 

-- Description d'un instrument pour la pratiqne de 
la geodesic expMitiv(1. 

Acad. d. Sci. Paris, Comp. Rend., LVl, 1863, 1195-

1199. 

--- Directions de la llesantenr. 
Acacl. d. Sci. Paris, Comp. Rend., LXr, 1865, 8313. 

--- Geodesie d'f'.tbiopie, on triangulation d'nne partie 
de la haut.e .f;thiopie, executce selon des methodes 
uouvelles par A. d'Abbadie, verifiee et redigeo par R. 
Radau. 

4°, Paris, 187'.l, pp. xxxii, 502, 11 maps. (Gore.) 
Revd. by JORDAN (W.). Vierteljahrs. d. a.str. Gea., x, 

1875, 39-50. 

Et.udcs sur lo. verticale. 
Paris, Ass. Sci. de France, Bull., XIII, 1874, 162-164. 

--- : Perrier (F.). Sur la nouvelle triangulation de 
l'tle de Corse, presente par -. 

Acad. i. Sci. Paris, Comp. Rend., J,xxvm, 1874, 
1569-1572. 

--- Note accompagnantlapresentation des premiers 
resultata des observations sur Jes mouvements micro­
scopiq ues des pendules librement suspendus, faites 
par de Rossi. 

Acad. d. Sei. Paris, Comp. Rend., LXXX, 1875, 1236. 

--: Gilbert (P.). Compte rendu de la g6od6sie 
d'Ethiopie par -. 

Revue des questions acientifiquea, Brux., L, 1877, 
318-319. 

Abbadie (A. d')-c<rntinued. Sur leH variations de la 
verticale. Acad. d. Sci. Paris, Corup. Hellll., Lxxxrx, 
1879, 1016-1017. 

The Observatory,n, 1879,52 . 

Abbe (Cleveland). A historical note on the method of 
least squares. 

Arn. Journ . .of Sci., r, 1871, 4~1-415. 

Abbe (D. Ernst). Ueber die Gesetzmiissigkeit in der 
Vertheilung der Fehler bei Beobachtungsrcihcu. 

4°, Jena, 1863, pp. 20. 

Abendroth (William). Darstellung nm] Kril ik dtT iil­
testen Grndrnessuugen in Programm desGyrn1w,;iurns 
z11m heiligeu Kreuz iu Dresden wo111iL zu tlPm Ynlc­
dictiorJA·Actus am 26. Marz crgcbcnst ciuladcud 1las 
Lebrcn-Collegium. 

8'', Dresden, 1866, pp. 47. (Gore.) 

Abraham Ben Chija (or Chaja). De forma term•. D.i 
plauetis 11t sphmris. De computo astrologico­
sphmra ruundi, clescribens figuram terrre, disposi­
tiouumque orbiuru ccelestium et motus stellarum. * 

Sebastian Miinstrer (editor), Basel, 1546. 
Poggendorft: 1. Col. 6. 

Acad. de Belgique, Bull., fo1' Bulletin de l'Academie 
royalc des sciences, des lettres et des boanx arts de 
Belgique. 

8°, Bruxelles, hl32+. (Washington, Congress.) 
Acad. de Belgique, Mem. couron., for Memoirt•s con­

ronnes et memoires des savants etrangers de l'Aca­
demie royale des sciences, des lettres et des beaux arts 
de Belgique. 

so, Bruxelles, 1858+. (Washington, Congress.) 

Aoad. Cien. Madrid, Mem., for :Memorias de la real 
Academia de ciencias exactas, fisicas y naturales. 

40, Madrid, 1850-'64 (6 v.). (Washington, Con­
gress.) 

Acad. du Gard, aper9u d. trav., for Notice aper9u 
aualytique des travaux: les plus remarquables de 
l'Aca<lemie royale dn Gard. 

8°, Nimes, 1807+. (Washington, Congress.) 

Acad. d. Inscr., Mem., for Memoires de l' Academie des 
inscriptions. 

Acad. d. l'Inst. Parle, Mem. Sav.,jor MemoireR presentes 
par divers savans (sciences mathematiqnes et iihy­
siques) a l'Academie TOyale des sciences de l'Institut 
de France. 

40, ;1"aris, 1827+. (Wallhington, Observatory.) 
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.A.cad. Lugd.-Bat., .Ann., for Annales Academioo Lug­
duno-Batavire. 

4°, Leyden, 1815-'37 (22 v.). (Washington, Con­
gress.) 

Acad. Moguntin<ll, Acta, for Acta Academioo elec­
toralis Moguntinro scientia.rulll utili urn. 

40, Erfurt, 1751-'95 (14 v.). (Washington, Con­
gress.) 

Acad. d. Sci. Berlin, Hist., for Histoire de l' Acadernie 
rovale des sciences et des belles lettres, avec les rne­
ru;,ires tires des registres de cette academic. 

40, Berlin, 1745-'69 (25 v. ). (Washington, Ob­
servatory.) 

Acad. d. Sci. Berlin, Mem., for .Memoires de l' Acacl<'imie 
royale des sciences et des belles lettres, Berlin. 

40, Bediu, li<:l6-1807. (Washington, Observatory.) 

Acad. d. Sci. Caen, Mem., for Memoires de I' Academie 
i!llperiale des sieuces, arts et belles lettres. 

40, Caen, 18ll+. (Washington, Congress.) 

.A.cad. d. Sci. Metz, Mem., for Memoires de l'Academie 
roJale natiouale (imperiale), des sciences. 

1'c', )'letz, 1828. , CWashington, (4Jngress.) 

Acad. d. Sci. Paris, Comp. Rend., for Comptes rendus 
lie bdomadaires des seances de I' Academie des sciences. 

4°, Paris, 183G+. (Washington, Observatory.) 

Acad. d. Sci. Paris, Mem., for Histoire de l'Acadiimie 
royalc dessciencesavec les memoires de mathematique 
et de physique, tires des registres de cette academie. 

1699-1789. (Washington, Observatory.) 

Acad Sci. phil. Med. Hassiacre, Acta, for Acta phi­
losophico-me<liea societatis Academiro scientiarum 
iiriucipalis (Hassiacm ). 

4", Franoofurti, 1771. (Washington, Congress.) 

Acad. d. Sci. Toulouse, Mem., for Memoires de l'Acade­
rnie royalc (imp6riale) dos sciences, inscriptions et 
belles-le! tres. 

8°, Toulonse, 1782-'90, 1827-'41, 1844. (Washing­
ton, Congress.) 

Acad. de St.-Petersbourg, Acta, for Nova acta Aca­
demiai scieutiarnm imperialis Petropolitana. 

40, St. Petersbourg, 1783-1802 (15 v.). (Washing­
ton, Ol>servat.ory.) 

Acad. de St.-Petersbourg, Bull., f1>r Bulletin scieuti­
fique de l'Academie iruperia1e des sciences de St.-Pe­
tersbourg. 

4°, St. -Petersbourg, 1836-'42. (Washington, Ob­
eer'°atory.) 

.A.cad. de St.-Petersbourg, Com., for Commentarii 
Academiro scientiarum imperialis l'etropolitana. 

4°, St.-Petersbourg, 1726-180'2. (Washington, Ob­
servatory.) 

Aoad. de St.-Petersbourg, Bull. phys.-math, f!JT Bul­
letin de la classe physico-mathematique de l'Aca­
demrn imperiale des sciences. 

4°, St.-Plitersbuurg, 1842+. (Washington, Ob­
servatory.) 

Acad. de St.-Petersbourg, Mel phys. chim., for 
Melange~ physiques et chimiques tires du Bulletin 
physico-mathCmatique de l' Academie impliriale des 
sciences de St.-Petersbonrg. 

8°, St.-Petersbourg, 1849+. (Washington, Ob­
servatory.) 

Acad. de St.-Petersbourg, Mem. math. phys., jQr 
Memoires Lle l'Academie imp!\riale dAs sciences ile St.­
Petersbuurg. Sciences mathematiques, physiques et 
uatnrelles. 

4°, St.-Petersbourg, 1830+. (Washington, Ob­
servatory.) 

Acad. de St.-Peterabourg, Nem. sav. etrang., for 
Memoires presentes a l'Academie imperiale des sci­
ences dti St.-Petersbourg par divers savans. 

4°, St.-Petersbourg, 1830-'59(9v.). (Washington, 
Observatory.) 

On the back, :Memoires des savants etrangers. 

Accad. Sci. Bologna, Com., for Commentarii scientia­
rnm et artium institutnm botloniense atque academia. 

4°, Bologna, 1731, 1748-'91. (Washington, Con­
gress.) 

Accad. Sci. Bologna, Rendi., for Ren<liconto delle 
sessioni della Accademiadelle scienze dell' Istituto di 
Bologna . 

12°, Bologna, 1833, 1837-'42, 1846+. (Washing­
ton, Congress.) 

Accad. Lincei, Atti, for Atti della. rea.le Accademia 
dei lincei. 

4°, Roma, 18iO+. (Washington, Congress.) 

Accad. nuovi lincei, Atti, for Atti della Accademia 
pontitieia de' nuovi lincei. 

4°, Roma, 1847+. (Washington, Congress.) 

Accad. Sci. Napoli, A tti, fo1· A\ti dtilla reale Acca­
dcmia <lelle scienze e belle lettere. 

4°, Napoli, 1819-'51 (6 vols.). 
Atti <lclla Societa reale; Accademia. della scienze 

fisiohe e matematichc. 
Napoli, Ul63+. (Washington, Congress.) 

Accad. Sci. Torino, Atti, for Atti della. reale Acca­
llem ia delle scienze di Torino. 

so, Torino, 1866+. (Washington, Congress.) 

Accad. Sci. Torino, Mem., for Memorie della rea.le 
Accademia della. scienze di Torino. 

4°, Torino, 1815+. (Washington, Congress.) 

Acbard. B emerkung11n liber die von Bertier angestell­
ten Versuche, aus welchen es folgert, dass das Ge­
wicht der Riirper znnimmt, je mehr man sie vom " 
Mittelpunkt der Ertle entfernt. 

Ges. Natnrf. :E'reunde, Beschaftigung, n, 1876, 1. 

Adams (John): Ulloa (Antonio de). A voyage to 
South America, translated by - . 

London, 1760, 1772, 1806, 1807. 
Title in full under ULLOA (A. Dll). 

Adan (E.-B . ...J.). Cours de geudesie. 
4°, Bruxelles, 1864, pp. 131. (Brussels, Royal.) 

Lithographed. 

--- Essa.i sur les limites a pOller a la mesnre de pre­
cision des observations immediates. 

Aea.d. de Delgique, Bull., xxn, 1866, 480-502. 
Rapport de M. LIAGRlt our la mllme, 4M-455. 

--- Lol generale de la. pro babiliM des errenrs etendue 
a taus !es genres d'observa.tions immediate&. 

Acad. de Belgique, Bull., xxm, 1867, 148-187. 

-- Rapport sur lea travanxexeeutes en Belgique en 
1875. (Geodetic.) 

Int. Geod. Cong., Gen.-Ber., 18751 100-157. 
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Adan (E.-B.-J.)-Continned. 
--- Grandeur et forme de la terre, determinees par 

les mesures d'arcs. 
12°, Bruxelles, 1876. Pp. 62, 1 chart. (Gore.) 

Published by Depilt de la Guerre. 

--- Grandeur et forme de la terre. Oscillations du 
pendule. 

12°, Bruxelles, 1876, pp. 47, 1 chart. (Gore.) Pub­
lished by Depllt de la Guerre. 

Notice sur l'Aesociation internationale de geo­
deHie. 

180, Ixelles, 1876, pp. 51. (Gore.) 

--- Notices s1ir les travaux geodesiques du Depot de 
la Guerre de Belgique. 

12°, Gand, 1876, pp. 66, 1 chart. 
Sel-&r&te from Revue beige d'art, de science et de tech· 

nologie milita.ire, l, 1876. 

Rapport sur les travaux geodesiques du Dep6t 
de la. Guerre en 1876. (Belgique.) 

1n·t. Geod. Cong., Gen.-Ber., 1876, 73-83. 

--- Rapport sur les travaux g6odesiqnes en Belgique 
en 1877. 

Int. Geod. Cong., Gen.-Ber., 1877, 262-269. 

-- Deviation de la verticale. (Extra.it, Acad. de 
Jlelgi11ue, Mew. couron., xxxx.) 

8°, Ixelles, 1876, pp. 12. 

--- Comparaison entre les ooordonnees reelles et Jes 
coordonn6es tbeoriques d'un lieu de la terre. Devi­
ation ellipsoidale. (Extrait, Acad. de Belgique, 
Mem. couron., xxrx.) 

8°, Jlrux.Jles, 1878, pp. 16. 

--- Attractions locales. Corrections des el6meuts de 
l'ellipsoide osculateur. (Extra.it, Aead. de Belgique, 
Mem. couron., xxrx.) 

8°, Bruxelles, 1878, pp. 31. 

--- Memo ire snr l'ellipsoide unique. (Extra.it, Acad. 
de Belgique, Mem. courou., xxrx.) 

8°, Bruxelles, 1878, pp. 10, l plate. 

--- Association g6odesique internationale. 
Conference de Hambourg, 1878. 
Soc. belge de geogr., Bull., 1, 1878, 529-4'13. 

Rapport sufles travau:x:geodesiquesen Belgique 
pendant. l'ann6e 1878. 

Int. Good. Cong., Gen.-Ber., 1878, 76-81. 

-- Dep6t de la Guerre. Triangulation de Belgique. 
Supplement au Llvre III. Observations astrono­

miques. Partie th6orique. 
4°, Ixelles-Bruxellea, 1878, pp. iv, 193, 11 plates. 

(Gore.) 

--- A880ciation geodesique internationale. Conf6-
rence de Geneve, 1879. 

Soc. belge de geogr., B.ull. 3, 1879, 658--665. 

--- Rapportsur Jes tra.van:x:goodesiquesen Belgique 
pendant l'annoo 1878. 

Int. Good. Cong., Gen.-Ber., 1879, 78-$3. 

-- Attractions locales. Co!'J:e()tions des 6lements 
de l'ellipsoide 08culateur. 

A.cad. de Belgique, :Ml!m. couron., XXIX, ll380, 3-00. 

-- Note sor la figure de la terre. 
Int. Ceod. Cong., Gen.-Ber., 1880, 7~. 

Adan (E.-H.-J.)~ontinued. 
--- Rapport de la conference genera.le de l'Al!Socia­

tion g6od6sique interuationale tenue a Munich du 13 
au 17 septembre 1880. 
· 80, BruxelleR, 1880, pp. 19. 

Separate, Soc. beige de geogr., rv, 1880. 

--- Rapport snr les travaux geodesiques en Belgique 
pendant l'annee 1880. 

Int. Geod. Cong., Gen.-Ber., 18£30, 6-7. 

[Sur le premier volume des observations et 
calouls de la triangulation beige.] 

Acad. de Belgique, Bull., L, 1880, 75-76. 

--- Sur la compensation cl'une cbaino de triangles 
g6od6siques. 

Acad. de Belgique, Bull., L, 1880, 260-26.'i. 

~ Triangulation du royaumede Belgique. Publiee 
avec l'aut.orisation de M. le Ministre de la guerre 
par l'Institut cartographique militaire. Observa­
tions et calculs de la triangulation de premier ordre. 

Tome premier. 4°, Ixelles-Bruxelles, 1880, pp. 
cvi, 378, 10 plateR. (Gore.) 

--- Triangulation dn royaume de Belgique. Pnbliee 
avec l'autorisation de M. le Ministre de la guerre 
par l'Institut cartographique militaire. Calculs des 
coordonnees geographiqnes et construction d~ Ia 
carte. 

Tome troisieme. 4°, lxelles-Brnxelles, 1881, pp. 
lvii, 125, 4 charts. (Gore.) 

--- [Sur Ia jonction geodesique exoout6e entre l'Es­
pagne et I' Algerie en 1879.] 

Acad. de Belgique, Bull., 1, 1881, 8-18. 

Sur la triangulation du royaume (BeJgjque). 
Acad. de Belgique, Bull., 1, 1881, 209-213. 

--: Bonzeau (J.-C.). Sur la triangulation du ro­
yaume d'une troisieme base geod6siqne; par-. 

Acad. de Belgique, Bull., 1, 1881, 867-b'72. 

Adcock (R. J.). Force of gravity at any latitu.de. 
Analyst, xv, 1877, 20. 

Adelos. The geodesy of Britain ; or the ordnance sur­
vey of England, Scotland, ancl Ireland: Its history 
and progress, scales and changes; the principal pur­
poses which it ought to su bserve; the mode in which 
it may subserve them; and the determination which 
the legislature should come to in reference to its final 
completion. In a letter to a Scottish laird and im­
perial llf. P. 

so, London, 1859, pp. 76. (Southampton, Ordna.nce 
Survey.) 

ADJUSTMENT OF FIGURE. See rIGURE AD· 
rosTMENT. 

Adrain (Robert). Investigation of the figure of the 
earth, and of the gravity in different latitudes. 

Am. Phil. Soc., Trans., 1, 1818, 119-135. 
Ellipticity 1: 319. 

--- Research concerning the mean diameter of the 
earth. 

Am. Phil. Soc., Trans., 1, 1818, 353-366. 

Aguilar (Antonio). [Les trava.ux googra.phique11 de­
pendant de Ia Junta. general de estadistfoa..] 

Astron. Na.chr. 1 LV1 1864, 337-340. 
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Ainslie (John). Treatise on land surveying. A new 
and enlarged edition, embracing railway, military, 
marine, and geodetical surveying. By Wm. Gal­
braith. 

8°, Edjnburgb, 1849, pp. viii, 534, 20. (Washing­
ton, Congress.) 

.Airy (George Biddell): Young (T.). Estimat.e of the 
effect of terms involving the square of the disturhh•g 
force on the figure of the earth. In a letter to -. 

Quart,, Jour. Sci., xxr, 18:.!6, 346-347. 

--- Mathematical tracts on physical astronomy, tbe 
figure of the earth, precession and nutation and the 
calculus of variations. 

8°, Cambridge, 1826, pp. viii, 180. 
2d ed., 1831. 

Fli;nre of the earth, 61-123. 

--- Ou the figure of the earth. 
Roy. Soc. L•mdon, Phil. Trans., cxvr, 1826, 548-575. 

Revu. in Bull. ScL Math. (Femesac), vn, 1827, 3~0-386, 
e=lt 287.8. 

[On the figure of the earth.] 
Brit. A. A. S., Rep., 1-n, 1832, 165--169 j 178-180. 

--- Abriss einer Geschichte der Astronomic im Lauf 
des Hl. Jahrhunderts (1800-1832). Aus elem Eng­
liRclwu von C. L. Littrow. 

eo, Wien, 1835. 
Shape of th" earth, 76-83. 

--- Ou the flexure of a uniform bar surported by a 
number of equal pressures applied at equi-distant 
points, and on the posit10ns proper for the applica­
tions of the pressures, in order to prevent any sensi­
ble alteration of the length of the bar by small flex­
ure. 

Roy. Astron. Soc., Month. Not., VI, 1843-'45 143-
146; xv, 1846, 157-163. 

[EsRay on the figure of the earth.] 
Io Encyclopedia of Astronomy, 40, London, 1848, 16.5-

240, 3 plates. 

On the figure of the earth. 
Encyclopedia Metropolita.na. Part 35. Lon<1011, 

1849, 165-240, 3 plates.• 
--- Ou a problem of geodesy. 

Phil. Mag., xxxvr, 1850, 96--99. 

-- Account of pendulum experiments undertaken in 
the Harton Colliery, for the purpose of determining 
the mean density of the earth. 

Roy. Soc. London, Phil. Tran<J., CXLVI, 1856, 297-
35;,; Roy. Astron. Soc., Month. Not., XV, 1854-'55, 46; 
l'l<>-l:lti; Ann. d. Phys. (Poggendorff), xcvm, 1856, 
5!JlHi05; Ann. d. Chim., XLIIl, 1855, 381-383; Roy. 
Inst., Proc., u, 1854-'58, 17-22; Am. Journ. of Sci., 
xx, 1856, 359-604; Hibl. Univ. Geni\ve, xxx:v, 18571 
15-29. 

Revu. in Roy. Astron. Soc., Month. Not., XVIII, 18:i8, 222. 
D =·6.623, and 6.566. 

On tl1e computation of the effect of the attraction 
of monut,ain-rnasses, as disturbing the apparent as­
tronomical latitude of stations in geodetic surveys. 

Hoy. Soc. London., Phil. Trans., CXLV, 1855, 101-
104; Roy. Astron. Soc., Month. Not., xvi, 1855--'56, 
42-43. 

--: Schubert (T. P. de). EsRai d'nne dett>rmina­
tion de la veritable figure c!e la terre. Revd. by, 

Roy. Alltron. Soc., Month. Not., xix, 1859, 104-170. 

1 Airy (G. B.)-Continued. 
-- Account of the construction of the new national 

standard of length, and of its principal copies. 
Roy. Boe. London, Phil. Trans., cxLvu, 18.~7, 621-

702. 
Revd. in Roy. A.stron. Soc., Yem. XlX, 1859, 250-263. 

--: Gumpach (J' .. von). A letter ou the figure of 
the earth to -

London, 1862. 
Title in full under Gu>tPACH (J'. VON). 

--- LMeasures of the earth and of the heavens.] 
Roy. Astron. Soc., Month. Not., xxm, 1863, 70-72. 

---: Maclear (T.). Verification and extension of La 
Caille's Arc of Meridian. Edited by ---. 

London, 1866. 
Title in full under MACLEAR (T.). 

-- : Folie (F.). Snr lecalcul de ladensite de la terre 
d'apres les observations cl'--. 

Acad. de Belgique, Bull., XXXIII, 1872, 389-407. 

-- On the algebraical and numerical theory of errors 
of observations and the combinations of observation". 

12°, Loudon, 1861, xvi, 103. (Gore.) 
2d edition, revised. London, 1875. 

--- Investigations applyin~ to the Indian geodtJsy. 
India, Trig. Survey, n, 11379, app. I, 3-10. 

Albrecht (Theodor). Formeln and Hilfstafeln fik geo­
graphische Ortsbestimmungen, nebst kurzer Anlei­
tung zur Ansfiihrung derselben. 

4°, Lci1>zig, 187:3. 
2tl eJ., Leipzig, 1879,pp. vr, 240. (Brus~els, Depot. 

de la Guerre.) 

--, und Peters (C. A. F.). [Bericht iiber die geo­
diitischen Arbeiten in Preussen im Jahre Hl74.] 

Int. Geod. Cong., Gen.-Ber., 1874, 63-66. 

-- Bericht fiber die Arbeiten des geodii.tiRcheu 
Institute. 1878, 1881-'8'.!. 

Title in full under BAEYER (J. J.). 

-- Ueber die Umkehrung der Bessel'schen Methode 
der spharoidischen Uebertragnng. 

Astron. Nachr., xcvi, 1880, 209-218. 
Revd- in Jahrb. iib. d.FortschY. d. Math., xu, 1880, 851, 

by B{IIUNS]. 

Bestimmungen der Lange der Seeundenpendels 
in Leipzig, Dresden und elem Abrahamsschachte bei 
Freiberg m den Jahren 1869--'71.• 

4°, Berlin, 1885. 
Separatahdmck ans der Iii Abtheilung ' Die astrooo­

mischen Arbeiten itlr die europ!i.ische Gradmessnng 
irn KOnigreiche 8achsen. 

Alembert (Jean Le Rond d'). Recherches enr la pre­
cession ties eq uiuoxes. • 

4°, Paris, 1749. 
Flattening of the earth is deduced from the precessfon of 

the equinoxes in Chapter JX. 

HOUZEAU, II, 1149. 

Opuscnlt.s mathematiques, ou memoires sur dif­
fercns snjets de g6om6trie, de m6canique, d'optiqne, 
d'a.stronomie, etc. 

8 vols., So, Paris, 1761-'68. 
Fi~re de 1,. terre, TI, 47-2lill. 

AleJtllllder (C. A.): Merino (Miguel). Fignre of the 
earth. Translated by -. 

Smithsonian Institution, Rep. 1863, 306-330. 
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Alexander (J.). Concerning a place in New York for 
moasuriug a degree of latitude. 

Roy. Soc. Loudon, Phil. Trans., XLT, 1740, 1, 383. 
Suggests that the Hudson .River be nse<l in winter when 

frozen over from New York to .Albans. 

ALGIERS. 
PERRIER (F.). Description geomctrique <le l'Algfaie. Paris 

1871, 1874. 

-- Rapport sur les ttavaux geod8siques en . • Al~erie. 

Int. Good. Cong., Gen.-Ber., 1874, 25; J877, 283-286; 1880, 9-11; 
1886, 128-1~9; 1887, v, 1-6. 

-- Jonction geodesique cle l'Alg€:rie avec l'Espagne. 
Acad. d. Sci. Paris, Com11. rend., 1.xxx1x, 1879, 885-889; Ob­

servatory, III, 1880, 326--327 i Int. Geod. Cong., Gen.·Ber., 
1880, 47-53; Aca<l. ii. Sci. Paris, Comp. Rend., crv, 1887, 
1817-1821. 

REtTZ (F. H.). Ueber die trigonometrische Verbindun~ von 
Spanien un<l .A.lg:erien. 

Bamburg, 1883. 

Yvos-VILLARCEAU (A.-J.-F.). Rapports sur Jes travaux ::;eode­
siques execute.a en Algerie. 

Acad. d. Sci. Paris, Comp. Rend., LXXXIV, 1877, 1002-1014. 

ANON. GeOdet.ic operations in Algeria. 
Yan Nostra.ml'sMa;!.,IX, 1873, :!2-~3. 

-- Jonction de ht gl-lodesiA de )'EnropP H. la. g0o<l~sie ae­
l'A.lgerie. 

Soc. geogr .. llull., xvm, 1879, 470. 

Aile (Moriz). ZurTheorie des Gauss'scheu Kriimmungs­
rnaasses. 

K. _Ak. Wiss. Wien, math.-phys. CL, Sitz.-Ber., 
LXXIY, II, 1876, 9-38. 

Allegret (Alexandre). l\16moire sur la flex.ion <l.es lignes 
g6odes1q1ies tracees snr une rncrne surface q nelconq ne. 

Aca<l.. d. Sci. Pari~, Comp. Hend., LXVI, 18G8, 34:!-
344; Les l\Iondt>s (Pa1ifi), xvn, 18ti~, 271; 423. 

Revd. in Jahrb. iib. <1. Fori•chr. d. Math., I, 1868, 389, 
byBauNs. 

Allg. Bauzeit (Forster), for Allgcmeinc Bauzeitnu~ fdr 
Architecten, Ingeuieure, etc. (Forster). 

Fol., Wien, lb3'1+. (W~hington, Patent Office.) 

Allg. geog. Eph., for Allgemeine geographische Ephe­
rneri<leu (Zach). 

so, Weimar, 1798-1816 (1800-'16). (W11shington 1 

0\1servato1·y.) 

Alig. Zeit., far Allgemeine Zdtnng. 
Fol., Augsburg. C"'ashiugton, Congress.) 

Allison (William B.), Chairnia1t. Testimony before the 
joint comruission to consider the present organization 
of the Signal Service, Geological S1irvey, Coast and 
Geodetic Survey, and the Hyclrographic Office of the 
Navy Department, with a view to secnre greater effi­
ciency and economy of administrn.tion of the pnblic 
service in said bureans, authorized by the 1mndry 
civil act, approved July 7, 18S4, and continued by 
the sundry ch·il ;;cL, approved .March 3, 188G. Misc. 
Doc., No. 82, 49th Cong.,.Jst sesaion. 

so, Washington, 1886, pp. xxxvii, 1104. (Gore.) 

Allman (George .Johnston): Mc_Cullagh. On the at­
traction of elli1lsoids, with a new demonstration of 
Clairaut's theorem,. being an account of the late 
Professor MoCullagh's lectnreR <>n those subjecti:i, 
compiled by -. 

Roy. Irish Acad., Trans., xxn, 1855, 379-395. 
H. Ex.17-21 

Alsted (.Johannes Heinrich). Elementale matherua­
ticum, contineutur arithruetica, geometria, geo<l.resia, 

~ astronomia, geogwphia, musica, optica..* 
Francoforti, 1611. 

Poggendorif, I, col. 34. 

Amante (Fedele). Nouveau calcul de l'arc du meridien 
entre :Montjouy et Formentera. 

S0 , Naples, 1843, pp. 2t:. (Paris, OIJsenatory.) 

--- Memoria sulle forruole da usari ne' calcoli gcode­
tici per la riduzione <legli angoli all' orizzonte della 
stazioue. 

Aca<l. sci. Napoli, At.ti, 1, 1843, 15i-178. 

--- Elewenti di geodesia. Parte priroa. Trigono­
metriea e geografia matematica. 

8°, Napoli, 1847. 
Uommunieatt":d hy Prof. E. FERGOLA. 

--- Considerazioni snlle formole adoperate comune­
mente dai gL·ografi per calco!are le posizione geogra­
:fichi dei vertici dei triangoli geodetici. 

4°, Napoli, 1852, pp. ti:>. (Berlin, Geodetic Insti­
tute.)" 

Am. Acad Sci., Mem., for Memoirs of the American 
Academy of Arts and Sciences. 

4°, Boston, 1783+. (Washington, Observatory.) 

Am . .Tour. Ed, for American Journal of Education. 
5°, Hartford, 18~6+. (Washington, Congress.) 

Am. Jour. Sci, for The American Journal ef Science, 
sometimes known as Silliman's Journal. 

8°, New Haven, 1818+. ( Washingto11, Patent 
Office.) 

Ammann. [Nachricht von seiner Vermessnng in An,rcs­
lmrgischen.] 

Astron. Jahrb., 1800, 113-119. 

Ammon (Franz). Lehrbuch der ruatbematischen und 
physisehen Erdbeschreibung ftir <lie ba3'rischen Gym­
nasieu. 

so, Augsburg, 1829. 
Zweite verbesserte Auflage. S0 , Augsuurg, 1837, 

pp. xii, 128, lu6. {British Museum.) 
Von der G""talt der El'<fo, 28-39. 

.A.mp~re (Andre-Marie). Th6orio de la terre. 
Revue des Deux l\IondeA,Ill, 183;), 96-107. 

From a. dyuam1c point ofvi£-w. 

Am. Phil. Soc.; Proo., fai· PruceediugM of th" American 
Philo8ophical Sucid.y (Leltl at Philadelphia, for p:ro­
mo!iug useful knowledge). 

8ci, Philadelphia, 1S3H+. (Washington, Obscr­
Yatory.) 

Am. Phil Soc., Trans., for Transact.ions of the American 
Philosophical Society, hel<l at Philadelphia, for pro-
moting useful knowledge. · 

40, Philadelphia, 1769+. (Washington, Obser­
vatory.) 

Analect. Mag., f<W Analectic Magazine. 
so, Philadelphia, 1813-'20 (16 vols.). (Washing­

ton, Congresa.) 

.Anderason (.Johan Oscar). Geodetisk 1i atningekuns­
kap. 

So, Stockholm, 1876, pp. ii, 236. (British Museum.) 
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Andrae (Carl Christopher Georg). Om beregniugen 
af brede, langde, og azimuth paa sphooroideu. 

K. Svenska Vetensk. Ak., Ofvers., 18fi8, 230-269; 
Astron. Nachr., L, 1859, 161-168. 

--- Om rrekkeud viklingeu af de formler, som tjene 
ti! bestemmelseu af geodretiske positioner paa den 
sphreroidiske jordoverfiade. · 

K. Svensk. Vetensk. Ak., (Jfvers., 1859, 27-69; 
Astron. Nachr., Liii, 1860, 369-380. 

--- Theorien for Udjevningen af et geodretisk trian­
geluet.* 
Kj~!Jenhavn, 1864. 

--- Die diinischen Hauptdreiecke, welche Kopen­
hagen mit den schweclischen nnd prenssischen Drei­
eeken verbinden. 

Int. Geod. Cong., Gen.-Ber., 1865, 4-9. 

--- Bericht iiber dieinDanemark ausgefiihrten [geo­
detic] Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1868, 11-15. 

--- Bericht iiber die in Dauemark ausgerrthrten Ar­
beiten [for i869]. 

Int. Geod. Cong., Gen.-Ber., 1869, 5--9. 

--- Ueber den mittleren Febler wiederholter Mes­
sungen. 

Astron. Nachr., 1"xx1v, 1869, 283-284. 

--- Theorien forUdmaalingen af Vinklerved Repeti­
tion8methuclen. • 

Kj\'lbenhavn, 1872. 

--- Den danske Gradmaalmg. F\'lrste Bind, iude­
boldende Hovedtrianglerne paa Sjrelland og deres 
Forbindelser med svenske og preussiske Triangel­
rmkker. Udgivet afC. G. Andrae. 

4°, Kj1&benhavn, 1867, pp. xxviii, 579, 4 plates. 
(Gore.) 

--- Den danske Gradmaaling. Audet Binil, inde­
holdende Meritlianbuens Hove<ltriangler fra Elben 
tH Samso og deres Forbindelse med Maalingerne paa 
Hjrelland. · Udgivet af C. G. Andrae. 

4°, K\'ljbenliavn, 1872, l'P· xiv, 490, :I plates. 
ReTd. by HELMERT. Astron. Ges.,Vierkljahrs., XII, 1877, 

184-209. 

--- --- Tredie Bind, indeholdende de TiJbagest­
aaende Dele af Triangelnettet og dettes Nt>dlregning 
paa Sphreroiden. Udgivet af C. G. Andrae. 

4°, Kj\'lhenbavn, B78, pp. xiv, 422. 
Revd. by H&LHERT. Astron. Ges., Vierteljabrs., XIII, 

1878, 57-80. 

Ueber die BBBtimmung des wahrsebeinlichen 
Fehlers durch die gegebenen Ditferenzen von m gleich 
genauen Beobacbtungen ein6s Unbekannten. 

Astron. Nachr., LXXIX, 1872, 257-272. 

--- Bericht Uber die in Dauemark ausgefdhrten 
Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1872, 3. 

-- Bericht iiber die geodatischen Arbeiten in Dane­
mark pro 187f,, 

Int. Good. Cong., Gen.-Ber., 1875, 167-100-. 

--- Ueber die Ausgleiebung eines Dreiecksnetzes. 
Int. Geod. Cong., Gen.-Ber., 1877, 244-252. 

-- Bericbt iiber die geodatiscben Arbeiten in D.ii.ne­
mark fiir das Jahr 1877. 

Int. Good. Cong., Gen.-Ber., 1877, 269-272. 

Andrae (Carl Christopher Georg).-Continned. 
--- Bericht Uber die ausgeflihrten [geodetic J .Arbei­

ten in 11anemark fiir das Jahr 1879. 
Int. Geod. Cong., Gen.-Ber., 1879, 84-87. 

-- Problemes de haute g6od6sie. Extraits de 
l'onvrage danois: "Den danske Gradmaaling." 

Furrnatiun et, calcul des triangles geodesiqnes. 
4°, Copenhagne, 1881, pp. 52. 

Calcnl des latitudes, des longitudes et des azimuths 
sm· le spheruide. 

4°, Oopenhague, 1882, pp. 55. 

Determination dn spheroide terrestre par la combi­
naison des mesnres geodesiqnes avec les observations 
astrooorniqnes. 

4°, Copenhagne, 1883, pp. 56, 1 plate. (Southamp­
ton, Ordnance Survey.) 

--- Den danske Gradmaaling. Fjerde Bind. Inde­
heldene de astronomiske Jagttagelser og Bestem­
melsen af Sph~roiden. 

4°, Kj9benhavn, 1884, pp. xii, 432, l plate. (Gore.) 

Andre. T!ieorie de la surfac6 actnelle de la terr6. 
Jouru. d. Mines, xx1, 1807, 431-440. 

Chicfi,\· geology and mineralogy. 

Andres (Theodor). Ue'ber die Bestimmung jener drei 
Gleiehungen, welche dienen, ans gemachten Able­
aungen am J,imbns eines Winkelinstrnmentes die 
Excentricitat desselben zn berechnen. 

Arch. d. Math. (Grunert), xxxm, 1859, 95-104. 

--- Die Zahlenformel fiir den mittleren Kriimmungs­
halbmesser des Erdspharoids. 

Arch. d. Math. (Gronert), xxxv, 1860, 72- 0. 

--- Berechnung der geodiitischen Coordinaten und 
der geographiscben Positionen der Dreicckspnnkte, 
g6stiitzt auf die Bessel'scben spharoidischen Um­
wandlnngsformeln. 

.Arch. d. Ma.th. (Grunert), LXUI, 1871, 364-378. 
Revd. in Jahrb. fib. d. Fort!!Chr. d. Math., III, 1871, 5!7-

5-18, by B[11uNoj. 

Andre-ws, jun. (Horace). Marking geodetic stations. 
Science, 1, 1883, 458. 

--- Methods of marking trigonometrical stations 
and of recovering them if lost. 

Final Results N. Y. State Survey, 1887, 12'2-126. 

Andronowitz. Von der Gest.alt und Grosse des Erd­
korpel'!l. 

8°, Belgrade, 1886, pp. 34. 
In Servian lB.nguage. Title given in Zejts_ f. Verme.., 

XVI, 1887, 497. 

Anger (Carl Theodor). Ueber eine Aufgabe der Geo­
flii.sie. 

Astron. Naehr., IX, 1831, 3f>9-364. 

.ANGLES, REDUC'l'ION OF, AT STATION. 
AlKANTE (F.) ••. La riduzfone degli lillguli all' urizzonte della 

etazlone. • 
.Accad. Sci. Napoli, Atti, 1, 1813, 157-178. 

FAVARO (A,). Prooeditnento grafto.o per la riduzione degli 
angoli al centro di stazione. 

L' Ingegneria, Torino, v, 1879, 1-8. 

FoLQull (F.h 'l'aboaa para o calc!No de. rednCl}io ao centro. 
Lisboa, JS&. 

FKAlfKE (.T. H.). Winkel-Centrinng. 
Zeits. f, Vennes., V, 1876,41-42. 
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ANGLES, REDUCTION OF, AT STATION-Con­
tinued. 

KERSCHHAUM (G.). Ueber Wiukel-Centrirnng. 
Zeits. f. Vermes., v, 1876, 115-119. 

:MAYER (J. R.). A. mode of determining graphic&lly the cor· 
reetion for tho reduction to centre of station. 

J Ollrll- Frank. Inst., LXXl, 1866, 98--\l9. 

PERNY (M.-J.). Methodes pour reduire les 1mgles observe• 
au ce.ntr-e d'nne station. 

Augers, 1808. 

Pucc1(E.). R6duction •.. desanglesg6odCsiquesd'une Bttr­

fa.ce de niveau a. une au.tre . 
..Astron. Nacbr., xcrx, 1881, 161-168. 

SCHOTT (C. A..)- Adjustment of horizontal angles. 
U.S. C. and G. Survey 1854, 70-95. 

SCHREIBER (0.). Ueber di" Anordnung von Hori1'ontalwinkel­
lleobachtnngen anf der Station. 

Z~ita. f. Vermes., VII, 1818, 209-240. 

SONDERHOF (A.). Die geodiltischen Correctionen der nuf dem 
f'phiiroid beobachteten Horizontalwinkel. 

Arch. d. Math. (Grunert), LI, 1870, 20-41. 

VOGLER (C. A.). Ueber Stationsheobacbtungen in oymmet-ri­
scher Anordnung. 

Zeits. f. Vennes., XIV, 1885, 49--59. 

WEINGARTEN (J.). Ueber eine geodatische Aufgabe. 
.A.strnn. Na.chr., LXXIll, 1868, 65-76. 

-- Ueber die Reduction der Winkel einee sphiiroidiechen 
Dreiecks. 

Astron. Nachr., LXXV, 1869, 91-96. 

WERNER (W.). Ueber rliA Reziebnnl( d<r bei der Stations­
Ausgleichung gewiihlten Nullrichtung. 

40, Berlin, 1880. 
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Wrkommende Aufgaben. 

Zeits. f. Math. (Scbliimilch), II, 1857, 334-338. 

ZACH (F. VON). Ueber Reduction g~neigter Winkel auf den 
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Analyst (The). 
4'\ Des Moines, 1874-'84. (Washington, Congress.) 

Ann. d. Chimie, for Annales de chimie, 1789-1816. .An­
nales de chimie et de physique. 

80, Paris, 1817+. (Washington, Olltiervatory.) 

Ann. d. Erdkunde (Berghaus), for Annalen der Erd-, 
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8°, Berlin, ltl30-'35 (12 v.). (Washington, Patent 
Office.) 

Ann. Hydrog., for .Annales hydrographiqnes. 
t:~, Paris, 1849+. (Washington, Congress.) 

Ann. a. Math. (Gergonne), for Annales de mathema­
tiques pnres et appliqnees. (Gergonne.) 

ti0 , Nismes, 1810-'31. (Washington, Observa-
to\"y.) 

Ann. Math., for Annals of Mathematics. 
4°, Charlottesville, 1884+. (Wa.shinii;ton, Con­
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Ann. of PhiL (Pbllllps), fQ1' Annals of Philosophy 
(Phillips). 

• i;o, London, 1821-'26 (12 v.). (Washington Pat-
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So, London, 1813-120 (16 v.). (Washington, Pat­
eut Office.) 

Ann. d_ Phys. (Gilbert), f1rr Annalen cler Physik (Gil­
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S0 , Borlin, 1821-'77. (Washington, ObBN"Vatory.) 
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port sur le voyage de dec.~:mvertes, execute dam1 les 
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pa.r les ingenienrs-geographes fran9a.is. 

Conn, d. Temps, 1827, 385-391. 
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Arago (Domiuique-Franyois-J ean)-Con tin ue<l. 
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le premier voyage du capitaine Parry. 
Conn. d. Temps, 1827, 392-394. 
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Fol., Hannover, 1855+. (Washington, Patent Of­
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obacnatlons are on snme of unknown valnes. 

Argelander (Friedrich Wilhelm August)-Continued.. 
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Ansmessungsmethode. Edited by-. 
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ATTRACTION, LOCAL, 
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Jlrnxcllee, 1878; 1880. 
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of Wa•hiogron. 
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Wr'.ITS'fEJ!{ (T.). Ueber die Ablenkung der Lotblinie in 
griissen Hoben. 

Astron. Naobr., LXXIV, 1869, 251-254. 
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Int. Geod. Uon;:'., Gt:n.-1St1r., 1871, 33-38; 18721 16-17; 1873, 7-
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Yon. Corr. (Znch), X\", lfl.07, 461-467; XVIII, 1008, 17-33. 

A USTRIA-Continned. 
KALMAH (A.). Dcricht iiber die fiir Zwecke der europi.ischen 

Gradmessnng in Oesterreich ausµefiihrteu Arbeiten. 
lnt. G-ood. Cong.,Oen.-Der., 1879, 98-101; 1880, 2!'-1-39; 1881-'82, 

91-111; 1883, 2~1-269; 1S84-'8o, 15t-177; 18$7, VI!, 1-18. 

KRKIL (K.). Ohser"<ations geodesiqnes faites en .Atttriche . 
..Acail.do:Bolgique, Eull .. XIV, 1817, ~' 286-291iXVI,184.9, I, 329-

333. 

LrrTROW (K. L.VON). Bericbt \iberdie osterreichiscb-rus•iscbe 
V erbiudungs-Triangulation. 

K. &. Ak. d. Wiss. naturwiss. Cl., Sitz.-Ber. 1 IX, 1852, 912-915; 
Denkschr., v 1 18.53, 111-128. 

OPPOLZli:R (T. VON). Rapport sur !es tr:waux geod/isique• en 
Autriche. 

Int. Geod. Cong., Gen .. Ber., 1874, 58-62: 1878, 91-96; 1879, 97-
98; 1880, 23; 1881-'82, 89-90; 1883, 261; 1884-'86, 151-153. 

SEl>LACZEK (E.). :Mittheilungen desk. k. militli,r.geograpbl. 
a-cheu Institutes. 

Wien,1881. 

WAX KA VON LE Zli:NHE!ll (.T.). 

Mittheilungen des k. k. miliUi.r·geogr. lnstitut.es. 1111 Wien• 
1883. 

ZACll (l<'.X. vox). Oesterreicb'sche Gradmessung. 
Mon. Corr. 1Zacb), xxm, 1811, 151-168. 

Austria. Mittbeilungen des kaiser!. ki.inigl. militar­
geograpbischen Institntes. Herausgegeben anf 
Befehl desk. k. Reicbs-Kriegs-Ministeriums. 

tP, 7 vols., Wien, 1881-'87. Im Selbstverlage. 

Auzout (Adrien). Mcsnres prises sur ]es originaux et 
eoruparees avee le pied du Cbastelet de Paris. 

Divers ouvrages de math. et pbys. par messieurs de 
l'Acad. Roy. des Sci. Paris, 1693, 368-370. 

Avila (A.-J. d'). Rapport sur l'etat aetuel des travaux 
geodesiques en Portugal. 

Int. Geod. Cong., Verhandl., 1884-'86, 183--186, 

--- Rapporteur !es trava.nx geodesiques accom­
plis en Portugal en 1~. 

Int. Geod. Cong_, Verhandl., 1887, Ix, 1-3. 

Avout (Baron d'). Memoire snr la figure de la terre. 
8°, Paris, 18fi2, pp. 66, 1 plate. 

Thia name is sometimes written n'A. vousT. 

B. Ueber die Liingen-Gradmessung zwiscben dem Tour 
de Cordorian uad Finme, im Parallel des 45sten 
Grades von Brouaseaud, Nicollet, Plana, Carlini. 

Hertha, IX, ltl27, 277-288; XI, 1828, 448-456. 

B. (B.). The Coast Survey. Reply to the official defensA 
of its cost, abuses, and power. 

sc, n. d., pp. 36. (Gore.) 
A letter addressed to the editor oft he New York Times 

in answer to" Public Documents." 

Babinet (Jacques): Guyot (J.). Le pendule n'est pas 
pcrpeadiculaire a la surface des eaux tranquilles; 
par-. 

Acad. d. ScL Paris, Comp. Rend., X:XXII, 1851, 705; 
Cosmos, u, 1853, 447. 

--- Nate snr le rayon moyen de la terre. 
Acad d. Sci. Paris, Comp. Rend_., XLV, 1857, 121-

124. 

--- Sur la figure de la terre. 
Acad. d. Sci. Paris, Comp. Rend., XLV, 18571 732-

735. 

--- Ap1iareil pour la meimre statiq u" de la. pesa.nteur. 
Acad. d. Sci. Paris, Comp. Reud., LV17 1863, 244-

!Mt!. • 
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Babinet (Jacques): Guyot (J.)-Continueil. 
Note sur le calcul de !'experience de Cavendish, rela­
tive a la mas88 et a la densite moyeDUO do la terre. 

Cosmos, xx1v, 18G4, 543-545. 

Bacaloglo (E.). [Ueber den sphiirischen Excess.] 
Arch. 11. Matli. (Grunert), xxx1x, 1862, 237-241; 

Mon<leM, III, 1863, 94-96. 

--- Qnclqucs observations relatives a la direction <le 
la Y<w1ica1" a <li fferentes hauteurs au-dessus du sol. 

Arch. d. Math. (Gruned), XLII, 1864, 271-275. 

Bache (Alexander Dallas). A description of a bMe 
apparatus, planned by him and executed by Mr. 'Vm. 
WUrdeman, rnechanieian of the Coast Survey. 

Am. Phil. Soc., Proc., iv, 1847, 368-370. 

Snrvey of the coast of the United States. 
Sidereal Messenger, I, 1848, 98--99. 

--- Unitml States Coast Survey. 
Sidereal Messenger, II, 1848, 55-M. 

--- Comparison of the results obtaiue<l iu geodeBy 
hy the application of the theory oflcaat squares. 

A. A. A. S.,Proc., 1849, 102-105. 

--- On the progrcRs of t,ho surv•'Y of the coast of the 
United Stah;s. 

A. A. A. S., Proc., 1849, 162-178. 

--- Report of Prof. Alexander D. Bache, anperintend­
eut of the United States Co:ist SnrvE"y, showing the 
progres8 of work for the year eudiug Oct., 1850. 

Am. ,lour. Sc,i., XII, 1851, 158-lfl4. 
.A.. short review of tho work of that year. 

--- Comparison of the reduction of lwrizont.al angles 
hy the met,hoda of "dependent tlimctions" aml of 
"dependent angular quantitie8" by the method of 
least sq narP.s. 

U. S. C. au<l G. Survey, Rop., 1854, 63-70. 

--- Not«s on the measur<mient of the base for the 
primary triangulation of the eastern section of the 
coast of the United 8blt.es, on Epping Plains, Maine. 

A. A. A. S.,Proc., 1857, l60-lf1H; Am.Jour.Sci., XXY, 

lBf> 7. 58-62. 

--- Epping J;lase, Maine. 
U. S. C. and G. Survey, Rep., 1857, 302r301\. 

.. 
Note on the prPpa.ra.t.ion of site, DU':MUremeot of liue, 

and progrPsR, a8 compared with other meaanrementR 
of tho Coast Surv~y. 

Notes on the measurement of a La•e for tLe 
primary triangulation of the eastern section of the 
Uuited States, on Epping Plains, Maine. (Abstract. 
from a paper read before the American Assottiation 
for the Advancement of Science.) 

Canadian Journ., ru, 1856, 74-75. 

Bachoven von Echt. Die kiirzeste auf dem Erdspha­
roid uebst die Banptaufgaben der Geo<lii.sie in neuer 
Darstellung. 

so, Coesfeld, 1665, pp. i, 137. (British Museum.) 

Backeljau (F. ). £lemeDts praiiques d'arpenta.ge, gOOde­
sie, nivellement. 

go, Gaud, 1884, pp. 198, 6 plates. (Brussels, Royal.) 

Baeyer (Johann Jacob) t1nd Bessel (F. W.). Grad­
meBBung in Ostpre1111Sen. 

Berlin, 183li. 
Title ln toll under :BESSllL (F. W.). 

Baeyer (Johann Jacob)-Continued. 
--- Die Klisteuve1messung nnd ihre Yerhindung mit 

der Bediner Grun<llinie. Ausgcfiihrt von der trigo­
noruPt.risehen Ahtbeilnng des Generalstalte,. 

Berlin, 1849, pp. xx, f>87, 1 map, 2 pl. (Gore.) 

--- Ueber die Aufertiguug einiger Copieu ynu der 
Bessel'sclrnn Toise. 

Astron. Nachr., XXXYIII, 1854, 273-288. 

--- Die Ve~bindungen der preus~ischen und ruH­
siscbon Dreieckskettcn hci Thorn urnl Tarnowitz. 
AusgefUhrt von der trigonnmetriRcl1P11 'Abt.heilnng 
des Generalstabes. 

4°, Berlin, Hl57, pp. xvi, 442, 4 plates. (Gore.) 

--- Ueber die Beziehnngen der Strablenbreclrnug 
in der Atmosphiire zu der 'Vitternug urnl Uber <leu 
Zusarnmenh:mg eiDer Landesvermessnug mit der 
Meteorologic. 

Arch. f. Landeskuude, v, 1858, 1-40. 

--- Die Triangulation von Thiiriugeu. Ausgefiihrt 
iu den Jahreu 1851 his 11<55 von der trigonome­
trisoheu Abtheilung des konigl. preussiseheu Gene­
ralstabes. 

4°, Berlin, 18f>9, pp. v1, 183, 6 plates, lchart. (Ber­
lin, Landesaufnahme.) 

--- Ueber Strahlenbrcchuug in der Atmosphiire. 
Acad. d. St.-Pctersbonrg, Mem., n1, ltl60, 1-ll:.!; 

Astron. Nachr., xu, 18;;5, 305-336. 

--- Ueber die Grosse uud Figur der Enle. Ei110 
Denkschrift zur Begrlindnng einer rnitteleuropiii­
schen Gradmessung, nebst einer Uehersichtskarte 
von J. J. Baeyer. 

Ao, Rerlin, Rdmer, 18fil, pp. vi, 111. (Gore.) 
Revd. by BKHTRANJ) (J.). Journ. d. SaY., 1';74, 697-'irn. 

--- Das Messen auf iler sphiiroiuiscl1en Erdoher­
fiiiche. Als Erliiuteruug meines Entwurfes zn einer 

. mittelenropiiischen Gradmessung. 
4°, Berlin, 1862, pp. viii, 125, :i plat.es. (Gnr1'.) 

A correction in .Astron. Nachr. 1 1.x, li-163, 129-1:.IG. 

--- [Von einer Abweichnng der Lothlini" in Konii;e­
berg.] 

Astron. Nachr., LVII, 1862, 347-352. 

--- Zur Entste hnugsgeschichte der t!Utopiiischen 
Gradmeasung. Entwurf zn eiuer mittl'lenropiiischen 
Gradmessung. 

401 Berlin, 1862, pp. 13. (Gore.) 

--- UeLer eiuige V<'rheBSerungen iu mei:Jer Schrift: 
"Das Messan auf <ler Apllaroidischeu Er<lolkrtliiche. 
Berlin, 18t)2." 

ARtrou. Nachr., LX, li"G:J, 129-136. 

--- Ueber die Anflosuug grosser sphiiroidischen 
Dreiecke. 

Astrou. Nachr., LXI, 18G3, 22li-240. 

--- Notizen Uber einige E:rsclminungen, wclche der 
Aufmerksamkeit der Herren n.;vollmii.chtigt.en zur 
gelegentlichen weitern Beobachtnng empfohlen wor­
den. 

Int. Geod. Cong., Gen.-Ber., 1863, 35-38. 
Regarding the be•t time to nae the heliotrop<> and the 

twi•t of a wooden theodolit<> support. Reprinted in 
part in Rep. f. phys. Tech. (Carl), I, 1866, 167-170. 

Ueber die sphli.rische Berechnung sphliroidischer 
Dreiooke. 

Int. Geod. Cong., Gen.-Ber., 18fi4, 49-62. 
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Baeyer (Johann Jacob)-Continned. 
--- Bericht fiber den Stand der Organisati'On <les 

Ceutralbfireaus, uud fiber die im Jahre 18',(i ausge­
fiihrten Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1865, 29. 

--- Die konigl. preussische Landestriangnlatiou. 
Hau ptdreiccke. Erster Theil. Hauptdreiecke in der 
Proviuz PreuHSen, an der Weichsel uud ostlich davou. 

Berlin, 1866. 
Astron. Nachr., LXVIII, 1805, 81-88. 

Notice of the above by -. 

--- Bericht iiber die Tbatigkeit des Centralbiireans 
irn J lihre 186\;. 

lut. Geod. Cong., Gen.-Ber., 1866, 26-27. 

--- Die Veriinder:rngen, welche Massstiibe von Eisen 
uud vou Zink in Bezug anf ihre Lange nud auf ihren 
Ansclehnnngs-Coefficienten mit der Zeit erleiden. 

Int. Geod. Cong., Geu.-Ber., 1866, 3·1-41. 

--- Ueber den gegenwartigen Stand der Gra'1mes­
snng.* 

Geogr. Jahrb. (Behm), 1866, 3a~ +. 
Containing a resume of the ,·arious Jeterminations of t11e 

dimensions of the earth. 

Bericht iiber die Organisation des Central-Bii­
reans und die seit ll:l64 ansgefiihrten Arbeiten. 

Iut. Geod. Cong., Gen.-Eer., 1E67, 16-:.!2. 

--- Die koniglich prenssiscl1e Landestriangnlation. 
Astron. Nachr., LXIX, 1867, 1-4. 

--- [Ueb£>r die Veriinderungcn, welcho Maassstabe 
\"on Eisen nnd von Zink in Bezug anf ihre Lange 
und auf ihren Ansdehnnngs-Coefficienten mit der 
Zeit erleiden. J 

K. Ak. d. Wiss., Berlin, Monatsber., 1867, 1-13; 
1872, 560-562. 

--- Bericht fiber die Fortschritte der Gradmes­
;nngs-Arbeiten in Spitz bergen und Chile." 

Geogr. Jahrb. (Behm). 11, 1868. 

--- : Hansen (P. A.). Gegenbericht an die perma­
nente Commission der europiiischen Gradmessung. 
Auf Veranlassung des Berichts des General-. 

Gotha, 1868. 
Title in full under HANSEll (P • .A.). 

--- Eutwurf zur Anfertigung eiuer Karte \"OU den 
ustlichen Prozinzen des prouss. Staates nach dem 
beutig1m Standpnnkt der Wissenschaft und Technik. 

l'l0 , Berlin, 1868, pp. x, 77. 
This first appeared in part in .Arch. t. Laudeslmmle, 

II, 1856. 

Ueber die Berecbunng spharoidischer Dreiecke 
uud <len Lauf des geodatischen Linie. 

Astrou. Nachr., LXXI, 18681 289-314. 

--, Brnhns (C.), Sadebeck (B. A. M.), Bremiker, 
Barsch, Wittstein. Bericht iiber die Tbiitigkeit 
<les geocliit.iscben Instituts und des int~rnationalen 
Centralblireans. 

Int. Geod. Cong., Gen.-Ber., 186~), 23-58. • 

---, Sadebeck, Bremiker, Wittstefu, Voit, Peters 
(C. F. W.). Ilericht Uber die von dem geodii.tiseheu 
Institut und dem internationalen Central\Jiirean 
ans~efUhrten Arheiten. 

Int, Geod. Cong., Gen,.Ber., 1870, 30-58. 

Eaeyer (Johann J'acob)-Continned. 
--- Be rich t ii her die Fortschritte <ler Gradmessungen. 

Geogr. Jahrb. (Behm), m, 1870, 152-172. 

--- Wissenschaftliche Begriindung der Rechnnngs­
methoden des Central-Biireans der enropiiischen 
Gradmessnug. ( Als Manuscript geuruckt.) 

I. Method~ der kleinsten Quall.rate, An wenduug 
derselben auf die Geodasie. 4°, Berlin, n. d., pp. 73. 

II. Allgemeine Anflosnng der spharoidischen Drei­
ecke. Reduction der \Yinkel eines spharoidiB"Cbeu 
Dreiecks anf die eines ebeneu oder spharischeu vou 
gleichen Seiten(von Weingarten). Nebst Beispiclcu 
von Baeyer nntl Sadebeck und einer Tabelle der 
Gaussischen Kriirnmnngsmaasse von Sadebeck. 4°, 
Berlin, 1870, pp. iv, 76. 

III. Ausgleichimg eines geometrischen Nivelle­
men ts. (Berlin, Geodetic Institute.) 

--- A usgleichuug eines Dreiecksnetzes nach dcr 
Bessel'schen Methode nud Aufkliirnng einiger gef!en 
dieselbu crhobenen Bedenken. 

4°, Berlin; 1871, pp. 17. (Berlin, Royal.) 

-- Bericht iiber die Thatigkeit des geodatischen In­
stitutes und des internationalen Centralbiireans seit 
der zweiten allgemeinen Conferenz. 

Int. Geod. Cong., Geu.-Ber., 1871, 11-24. 

--- Ueber die Vertheilung der Pehler uach \Vinkel­
gleichnng und nach Seitengleichungun. 

4°, Berlin, 1871, pp. 3. 

---, Sadebeck (B. A. M.) und Bremiker. Bericht 
des Centralblireaus der cnr-011aische11 Gradrnessnng 
(1872). 

Int. Geod. Cong., Gen.-Ber., 1872, 22-53. 

--- Bericht iilier die nenesten Fortschritte der enro­
piiischen Gradmessungen un.d. die im Jah;e 1871 in 
Wien stattgehabte Conferenz. 

Geogr. Jahrb. (Behm), IV, 1872, 1-16. 

--- Massvergleiehungcn. 1. Heft. Die in den Jahren 
18o(i nnd 1867 ausgefohrten Vergleichungen mit der 
Copie No. 10 der Bcssel'scheu Toise, derselbeu, die 
friiher bcreits in Pnlkowa und Southampton mit 
russisehen nncl englischen Maassen verglichen wor-

.<len war. 
4°, Berlin, 1872, pp. viii, 49. (Berlin, Geodetic In­

stitnte.) 
Reransgegeben von dam Centralbiireau der europiidcheu 

GradmesBung. 

, Morozowicz (von), Sadebeck (B. A. M. ), 
Bremiker. Bericht des geodati11ehen Institutes 
resp. des Centralbiireans der europiiischen Gradmes­
sung (li'.'73). 

fot.. Geod. Cong., Gen.-Ber., 1873, 14-29. 

--- Ueber die Thatigkeit des geodatischen Instituts 
resp. des Centralbiireans der europaischen Grnd­
mesaung. 

Int. Geod. Cong., Gen -Ber., 1874, 15-23. 

--- Rapport <ln Bureau central et de l'Institut geo­
,1~_.iqne cle Berlin anr Jes travaux executes pendant 
re e •le 187~. 

!lit. Geocl. Cong., Gen.-Ber., 1875, 7-10, 45-48. 

--, Bruhns, Oppolzer, Peters (C. A. P.). Gut­
achteu tJ.,r Penuel-Commission. 

Int. Geod. Cong., Gen.-Ber., 1876, 78-79, 00-101. 
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Baeyer (Johann Jacob)-Continued. 
--- Bericht des Ctmtrali>iireaus resp. geodatischen 

Institute" iiber die im Sommer 187i"> ansgef"tihrten 
Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1875, 20G-212. 

--- l\faassvergleichnngeu. 2. Heft. Reohachtungen 
auf ilen Steinheil'schen Fiihlspiegel-Comparator. 

4°, Berlin, 1876, pp. xii, 96, 1 plate. Publication des 
konigl. preuss. geodiitischen Institutes. (Berlin, 
Geodetic Institute.) 

--- Rapport dn Bureau central et de l'Insti t.nt. g1fode­

sique sur Jes travaux accomplis en 1876. 
lut. Good. Cong., Gen.-Ber., 1876, 8-13; 36--4:J. 

--- Bericht iiber diegeodatischen Ari>eiteu in Baden 
f'lir 11as Jahr 1876. 

lut.Geod,Cong., Gen.-Bcr., 187~, 71. 

--- Bcricl1t des Centralbtirean" resp. des geodtit.i­
scben lnstituts fiir das Jahr 18i7. 

Iut. Geod. Cong., Gen.-Ber., 1877, 12-18; 92-9E. 

--- Ueberdie Bessel'scheMethode. Zedegung eines 
Dreiecksnetzes nach Gruppen. Ver!)indung der 
Grnppen unter einander. 

Int. Geod. Cong., Gen.-Ber., 1877, 203--207. 

--- Ilericht iiber die geodatischeu Arbeiteu iu Baden 
fiir das Jahr 1877. 

Int. Geod. Cong., Gen.-Rer., 1877, 259. 

--- Bericl1t des Central-Biireaus [for 187tl]. 
Int. Geod. Cong., Gen.-Ber., 1878, l0-14. 

--- Bericht an die permanente Commissiou iiber die 
Griindung eines Ob~rvatoriumsz1ir Erforschnng der 
terrestrischen Refraction. 

Int. Geod. Cong., Gen. Ber., 187R, 23-26. 

---, Sadebeck, All5recht, Fischer. Bcricht liLer 
die Arbeit.en des preuasiachen geodatischen Institutes 
fiir das .Jahr 1878. 

\ 

Int. Geod. Cong., Gen.-Ber., 1878, 9'J-104. 

--- Bericht iiber die geodatischcn Ari>eiten iu Baden 
f"tir <las Jahr 1879. 

Int. Geod. Cong., Gen.-Ber., 1879, 73. 

--, Sadebeck (B. A. M.), Fischer. Bericht iiber 
die Arbeiten des preussiS<Jhen geodatischen Institutes 
irlr das Jahr 1879. 

Int. Geod. Cong., Gen.-Ber., 1879, 102-109. 

--- Vergleichung einiger Hanptdreiecksketten der 
koniglicheu Landestriangulation mitder Bessel'schen 
Methode. ·Als Manuscript gedruckt. 

4°, Berlin, ltl79, pp. 12. (Brussels, Cartographic 
Institute.) 

--- Verhannlnngeu des wissenschaftlichen Beiraths 
des kiiniglichen geodi:itischen Instituts zu Bl'rlin, 
1878-'s;;. 

8 vols., 40, Berlin, 1879-'85. 
--- Bericht fiber diegeodiitischen Arbeiten in Baden 

fiir c1as Jahr 1880. 
Iut. Geod. Cong., Gen.-Ber., 1880, 3. 

--- Bericht des Centralbiireaus resp. des geo<lii.­
tischen Institute (f'tir das Jahr 1880). 

Int. Geod. Cong., Gen.-Ber., 1880, 15-19. 
---, Sadebeok; Fischer. Bericht iiber die Arbeiten 

des preussisch11u geodatischtm Instituts fiir daRJabr 
1880. 

Int. Good. Cong., Gen.-Ber:, 1880, 29-35. 

Baeyer (Johann Jacob)-Continued. 
--- Antwort auf einen Brief'von Forster. 

Iut. Geud. Cong., Gen.-Ber., llii"O, 50-53. 
Regarding the lengths of the &tandard toisea. 

--- (Priisidcnt.) Voten der Mitglieder des wisscn­
schaf'tlichen lleiratheH des kiinigliehen geodiitischen 
lustituts liber clie Fragc: Ob die von cler kiiniglichcu 
Landei;triangnlation im Jahre 1870 pn blicirteu 
Dreiecks-Messung<m und Bcrcchnnngen (Haupt­
Dreieck.,, 1. Tlll'il) als preussische Grailmessnngs­
Arbeiten ai:ges•·h"u werden Jronnen 1 urnl Bemer­
kungen des Priisidenten des geodlitisclieti lllstituts. 

4°, Berlin, lStlO, l'l'· lG. (Berlin, Geodetic Inst.i­
fote.) 

---, Sadebeck, Barsch, Albrecht, Fischer. Be­
richt i.iber die Arueiten des preussit1ehen geotliiti­
schen Institnts flir die .Jahre lHtil um! 18il2. 

Int. Ge0<1. Cong., Gen-Ber., 18ill-'82, 11:{-123. 

--- Ilericht des CentralLlireaus resp. des geodiiti­
schen Instituts (fiir das Jahr l ~8:}). 

Int. Geod. Cong., Gen.-Ber., li\'3~\, 20-24; 1~~4-137. 

---, Fischer, LoW'. Rericht liber die geodiitischeu 
Arheiten in Preussen fiir llaH Jahr liil\:l. 

Int. Geod. Cong., Gen.-Ber., lfil:l, 270-277. 

---:Helmert (F. R.). Uebersicht dcr Arbeiten des 
kouigl. geodatischen Institut.s unter -. 
Berlin, 1886. 

Revd. in Zeits. f. Vermes., xv, 1886, 4!1i-506. 
Title in full under HELMERT (J<'. R.). 

Baille (J.) et Cornu(A.). DC!ermination <hi ['attraction 
et la densitil cle la t.erre. 

Acad. d. Sci. Paris, Comp. Rend., r.xxvr, 1873, 
%4-958. 

--- et --- Snr l:t mesure de fa densite rle la ierre. 
Acad. d. Sci. Paris, Comp. Hond., r.xxxv1, ltlit', 

699-702; Anu. d. Phys. (Pog~en<lorff), n, 18i8, 4;)'.l-
455. 

--- et --- Analys" de l'inlluence pertnrbatrice\les 
term"s proportionnels an carrc tle~ i\carts du levit•r 
de la balance de torsion. 

Ar.ad. d. Sci. Paris, Comp. Rend., r.xxxv1, 1878, 
1001. 

Bailly (Jean-Sylvain). Histoire d<' l'astro11omie an­
ciemrn et moderue de J.-8. Bailly. Daus laquelle ou 
a conserve litteralement le texte historique de l'au­
tcnr, en supprimant Jes detail~ Rcientifiques, Jes 
calculs abstraits, Jes notes hypothetiques, pen utiles 
i\ beauconp de leeteurs, et aux e!eves auxriuels ce 
livre est specialement destine. 

120, Paris, 1so;;, pp. xlviii, 371; 493. (Gore.) 
lfesure de la. terre €It dN! vo,·a.g('S entreiJ-ris t_ n ]'ranee 

pour lcs progrCs de l'aat.ronomie, 11. 253-2i5. 

Histoire de l'astronomie ruod<'nw depuis la frm­
dation de l'ccole d'Alcxandrie ji1'qu'a l'epoque de 
MDCCXXX:. Par M. Bailly.· 

Nouvelle edition, 3 vols., 4°, Paris, 178f>. 
De la mt'lsure de la tt~rre par les anciens, et du Jeur~ me. 

sures itineraires, J, 143-168; de la me~nrA de la. terre, 
n, 337-376. 

--- ; Vorion. Histoire de l'astrouornie, depuis 1781 
jusqu'en 1811 pour servir Lle Suite a l'histoirll tlo 
l'aHt.ronomi" de-. 

4", Paris, 1810, 11p. ix, 383. 
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Baily (Francis): Cagnoli (A.). Method of ascertain­
ing the fignre of the earth. Translated by-. 
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--- Report on the new standard scale of this so­
ciet.y. A short history of the sttindard measures of 
this conutry. 

Roy. Astron. Soc., Mern., 1x, 113:16, 3.'>-184. 
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qnes (Espagne). 

Int. Ge0tl. Coug., Gen.-Ber., 1881-'82, 134-141. 

--- Noticia de ]os primeroR Pxperimentos lrnchos en 
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REISSIG (C. VON). Der Apparat zu1· M.esp,nng einer 'Basis~ 
St. Petersl.mrg, 18.l3. 
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1''oyle Baoe. 

40, London, 1847, pp. xix, 15-!, 117, 14 plates. 

ZACH (F. X. VON). Sur la memre des petites bases. 
Corr. Astron. (Zach), VII, 1822, 201-218; 501-508. 

- -- Surles i!randes bases astronoruiqueis. 
Corr. Astron. (Zach), IX, 1823, 217-239, 321-328, 417-431. 

ZA.CH..l.RIAE IG.). Ueher die Bostirnmung des rujttleren Feh· 
lers Piner ... doppelt gemessenen Grnndlinie. 

A•trou. N acbr., LXXXI, 1873, 225--228 • 

.A.NON. Results of tho primary triangulation of the coast of 
New England from the northeastern bountlary to the vi· 
cinity of New York. 

U.S. C. and G. Survey, Rep., 1865, 187-203; 1866, lU. 
Compa.rlson of the measured and computed lengths of the 

baoe-lines in the chain. 

-- Full (~xphmatfon of tbei cliffenmt. 11uccetish•e operations 
(',onnected wit.h the measurement of a subsidiar:i.~ ba.Re.lins. 

U.S. C. and G. Survey, Rt>p., 1868, 133-139. 

-- The Los Angeles base line. 
Mining and Scientific Press, LVIII, 1889, 228. 

Basevi (James Palladio). On the pendulum o;ierations 
about to be uuderLakeu by the gwat f,rigonomet1:ical 
survey of India; with a sketch of the theory of their 
application to the determination of the earth's fig­
ure, and an account of some of the principal obser­
vations hitherto made. 

Ind. Eng, (Mt·dley), IV, 1867, 97-108, 199-208 j 
Asiat. Soc. Journ., xxx1v, 1865, 251-272. 

~ Preliminary abstract or mean results with pen­
dulums. Nos. 4 and 18'21. 

Roy. Soc. London, Proc,, XIX, lR'Tl, 105. 

--- Report on the practical error of the measure­
ment of the Cape Comorin base. 

India, T1·ig. Survey, 1, 1870, x, 52-60. 

-- and Heavside (W. J'.). Details of the pendulum 
operations by-, and of their reduction. 

ludia, Trig. Survey, v, 1879, pp. lxii, 299. 

Baaaot (L.) et Perrier (P.). £tude comparative des ob­
servations de jour et de nuit. 

Acad. d. Sci. Paris, Comp. Rend., LXXXIV, 1877, 
1312-1315. 

--- Etalonnage des reglea g6od6siques du service 
g6ographique de la France. 

Int. Geod. Cong., Gen.-Ber., 1887, v b, 1-4. 

- La m6ridienne do Laghouat. 
Acad. d. Sci. Pari11, Comp. Rend., cv1, 1888, 818-820. 

Bauernfeind (Carl Maximilian von). Die Bedeutung 
moderner GrndmeAsnng. Vortrag in 1ler /jffentlicben 
Sitzung dcr k. 1Htyeri8chcn Akad. der WiRsenschaf­
ten am 2i>. Juli 1866. Zur Vorfoicr des Geburts- nml 
Nnrnenfestcs S. :M:1j1·st!it cles Konigs, gehalten von -. 

4°, Miincheu, 1666, pp. 41. (Gore.) 

--- Die terrestrischc St.rahlcnhrechung anf Grurnl 
einer neuen Aufstdlnng iiber die physikalische Con­
stitutiou der Atmosphilre. 

Astron. Nachr., r.xvn, 1866, 3:l-1"8. 

--- Uebcr die Bebufs der LandeRvermessung ausg"~ 
fiihrte Triangulation von Bayern und deren Bezie­
hung zur mitteleuropaischen Gradmessuug. 

Int. Geod. Cong., Gen.-Ber., 1867, 2-2-33. 

---, Steinheil u11d Seidel. Bericht der koniglicbt•n 
Commission fiir die europiiische Gradn1essnng iilHJr 
die im Jahre 1868 von ihr vorgenomrnenen Arheikn. 

Int. Geod.-Cong., Geu.-Ber., 10613, 4-9. 

--- Ueber ein neues Spiegelprisma mit constautcn 
Ablenkungswinkeln. 

K. bay. Ak. d. Wiss., Sitz.-Ber., 1, 1868, 495-497. 

Bericbt iiber die iru Jnhrc 1em in Bayern ansg" 
f'tlhrten geodiitischen Arheiten fiir die europaiscLe­
Gradmessung. 

Int. Geod. Cong., Gen.-Ber., 1869, 70-73. 

--- Elemente der Verrnessungskuude. 
8°, Stuttgart, 3d ed., ltJ69, pp. xxii, 878. 

Revd. in J ahrL. iib. d. Fortschr. d. Hath., u, 1869-'70, 833, 
by JlRlJNS. , 

4th ed., 1873, 2 '"ols., pp. xvi,460; YI,(;33. (Gore.) 
5th ed., 1876-'77. 
6th ed., 1879, pp. xvi, 557; XII, 633. 

Adds to the title: "Ein Lehrbnch der'\echnischen Geo. 
metrie." Revd. m Zcits. f. Vermes., IX, 1880, 209-
304, by HEU1&K'f. 

Nachtraglicbe Bemerkungen iiber die zu geodii­
tischen Zwecke11 <lienenden Spiegelprismen. 

K. bay. Ak. d. Wiss., Sitz.-Ber., 1, 1869, 159-161. 

--- Bericht Uber die im Jabre 1870 in Bayern ausg-•'­
fiihrten geodatischen Arbeiten fiir die europaisdrn 
Gradmessung fiir clas Jahr 1870. 

Int. Geod. Cong., Gen.-Ber., 1870, 3-5. 

--- : Franke t J'. H. ). Die Dreiecksnetze vierter Ord­
nung. Mit einem Vorwort von -. 

Miinchen, 1871. 
Title in full under FR..1.NKR (J. H.). 

___ Ueber einen Apparat zur rnechanischen Losnng 
der nach Pothenot und Hansen benannten geodati­
scben Aufga.bc. 

K. bay. Ak. d. Wiss., math.-pbys. CI., Abhandl., 
XI, 1871, E3-99. 

:Revd. in Jabrb. iib. d. 1''ortschr. \l. Math., iv, 1872, 1178-
579. . 

Ueber eine mechanische Losuug der sogenannten 
Pothenot'schen Anfgabe. 

K. bay. Ak. d. Wiss., Sitz.-Bcr., 1, 1871, 124-128. 

--- [Ueber ein nenes grnphi~ehcs nncl mechanisches 
Verfahreu zur Llisnng clcr ~ogellanuten Hansen'!!Chen 

Anfgabe.] 
K. bay. Ak. d. Wiss., S1tz.-Ber., 1, 1871, 157-161. 
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Bauernfeind (Carl Maximilian von)-Continued. 
--- Bericht der ki:inigl. bayerischen Commission fUr 

die europaischeu Gradmessung Uber die von ihr im 
Jahre 1872 vorgenommenen Arbciten. 

Int. Geod. Cong., Gen.-Ber., 18i2, 76-78. 

-- Die dritte allgerueine Conferenz und der g11gen­
wartige Stand der europaischen Gradmessung. 

Alig. Zeit., 1872, ft-4, 18-20, 34-35, 8'.!-83. 

--- Bericht iiber die von der ki:inigl. bayerischen 
Kommission fiir die europiiische GradmeBBung im 
Jahre 1873 ausgeftlhrten Arbeiten. 

lnt. Geod. Cong., Gen.-Ber., 1873, 1-3. 

--- und Orff (von). Die bayerischc Landcsvermeasung 
in1hrer wisscnschaftlichen Grundlage. 

Miinchen, 1873. 

Titlo jn full under ORFF (VON). 

--- Geodatische Bestimmung der E1dkriimmung und 
Lothablenkung. 

K. bay. Ak. d. Wiss., math.-phys. Cl., Abhandl. 
X 1 1873, 111 1-40. 

--- Bericht iiber die geodatischen Arbeiten in Bayern 
pro 1875. 

Int.. Geod. Cong., Gen.-Ber., lil75, 153-155. 

-- Bericht Uber die geodatischen Arbeiten in Bayern 
fiir das Jahr 1876. 

Int. Geod. Cong., Gen.-Ber., 1876, 71-i3. 

--- Bericht· iiber die geodatischen Arbeiten in Bay~rn 
fiir das Jahr 1877. 

Int. Geod. Cong., Gen.-Ber., 1877, 259-261. 

--- Bericht iiber die geodatischen Arbeiten in Bayern 
fttr das J a.hr 1878. 

Int. Geod-. Cong., Gen.-Ber., 1878, 75-76. 

-- Bericht iiber die geodatischen Arbeiten in Bayern 
ftlr das Jahr 1879. 

Int. Gcod. Cong., Gen.-Ber., 1879, 73-77. 

--- Bericht iiber die geodittiechen Arbeiten in Bayern 
f"dr das Jahr 1880. 

Int. Geod. Cong., Gen.-Ber., 1880, 3-5. 

--- Die sechste Generalvereammlung der enropai­
schen Gra.dmessung in :Mtinchen. 

Zeits. f. Vermes., IX, 1880, 457-474; Alig. Zeit., 
1"80, 4594-4595, 4611-4612, 4642-4643. 

--- Ergebni866 ams Beobachtungen der terrestriscben 
Refraction. 

K. bay. Ak. d. Wiss., math.-pbys. Cl., Ahhandl., 
XIII, 1880, 181-310; XV, 1883, i, 1~102 j XVI, 1888, i, 
519-567, 5 plates. 

-- Ueber Refractionsbeobaehtungen. 
Int. Geod. Cong., Gen.-Ber., l&lO, 1-6. 

--- Die Gradmessungs-Conferenz im Haag. 
Allg. Zeit., 1882, 4179-4180. 

-.-- Nene Untersuchnngen iiber ~rrestrische Refrac­
tion. 

Int .. Geod. Cong., Gen.-Ber., 1883, 1-6. 

--- Bericht liber die geod&tischen Arbeiten in Bayem 
flir das J a.hr 1883. 

Int. Geod. Cong., Gen.-Ber., 1883, 223-227. 

--- Deutsches Verm0118ungswll8en. 
Alig. Zeit., 1884, 1074-1076, 1250-1252. 

Bauernfeind (Carl Maximilian von)-Continned. 
1 --- Die siebente General-Conferenz dereuropaischen 

Gradmesaung zu Rom im October 188:3. 
Zoits. f. Vormcs., x1u, 1884, 133-140. 

--- Die allgemeine Konforenz der europaischen 
Gradmessung zu Rom im Oktober 1883. 

Ansland, 1, 1884, 61-69, 81-91. 
8°, Miinchen, 1884, pp. 59. 

--- [Bericht iiber die geodatiscben Arbeiten in Ba· 
yern in den J ahren 1884-'86.] 

Int. Good. Cong., Verhandl., 1884-'86, 115-121. 

Baulina (Jean). Rapport sur l'avancement des travaux 
de la commission geodesique italienne pendant lee 
annees 1881-'82. 

Int. Geod. Cong., Gen.-Ber., 1881-'82, 85-88. 

Baumann (Ad.). Fehlergrenzen der aichpflichtigen 
Gegenstande und sonstige Zahlenangaben in den 
Aichungsvorschriften. • 

Berlin, ll:l87, Julius Springer. 
Revd. in Zeita. f. Vennes., XVI, 1887, 60!-600, by J, 

Baur(C. W.). Zwei Theilungsanfgaben zugeodatischer 
Anwendnng. 

Arch. d. Math. (Grunert), x:xvu, 1856, 85-93. 

--- Die Ausgleichung der Richtungen in eineru 
Dreiecksnetz mit unvollstaudigeu Ceutral-Systemen. 

4°, Stuttgart, 1857, pp. 38, 1 plate. 
Einla<lnngsocbrift d. k. polytechniscben Sohnle in Stuttgart. 

-- [ Vorschlag einer neuen mittelenropaischen Grad­
messung.] 

Wiirttemberg, Jahresheft, xx, 1864, 37-47. 

---, Schoder und Zech. Schreiben der koniglich 
wiirttembergisehen Bevollmachtigten an den Prasi­
denten desCentralbiireau. [Concerning the geodetic 
work in Wiirtemberg during 1866.] 

Int. Geod. Cong., Gen.-Ber., 1866, 49-51. 

---, Schoder und Zech. Bericht iiber den Stand 
der Arbeiten f"rlr die europaische Gradmessung in 
Wilrttemberg. 

Int. Geod. Cong., Gen.-Ber., 1868, 54-56. 

---, Schoder 1md Zech. Bericht der wiirttember­
gischen Commission. [Regarding the geodetic opera­
tions during 1869.] 

Int. Geod. Cong., Gen.-Ber., 1869, 66-69. 

--, Sohocler und Zech. Bericht dor wilrttembor 
giscbeu Commissii.re flir die europaische Gradmessung 
iiber die im Jahre 1870 ansgefiihrten Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1870, 70-72. 

---, Schoder und Zech. Bericht der wiirttembcr­
gischen Commissare fiir die europii.ische Gradmessung 
fiber die im .Jahre 1873 ausgef"tlhrten Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 187:l, 32-33. 

-- Verschiebnng eines trigonometrischen Netzes. 
Zeits. f. Vermes., x, 1881, 402-408. 

BAV.ARIA. 
llAuB111n11nm (C. 'M".). Ueber die amgefiihrte Trianp;11Iatlon 

vonBayem. 
Int. Good. Cong., Gen •• Ber., 1867, 23--33; l8G8, +-II; 18811, 70-73; 

1870,S-5; 1872, 7tH8; 1873, l-11; 1875, 153-155; 18711, 71-73; 
18'77,2511-261; 1878,71i--76; 1879, '18-77; 188&,ll-6; 1883,Z28-
=:17; 1886-'88, 1111-121. 
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BAVARIA-Continued. 
llEIGEL (G. W. S.). Die tri~ouometrische Vermessung in 

Tiaycr·n. 
llfon. Corr. (Zach), vm, 1803, 35:J-36ti, 377-401, 510-5l8. 

ORFF (C. VON). Die l1a.n:>ri~H>,l1t'! Lamle1n-erme8BUng ·iu ihrer 
wissr,ni;od1aftlkhen Grnn<llage. 

'MU.nchen, 187'6. 

ScnIEO-G (U.). Ueber tlit' Vcrmessung- von Bayeru, nehst Be­
merkungen Yon Zad1. 

lion. Corr. (Zach)i v111, J~C3, 354-355; :x 1 1804-1 253-267, 278-
288. 

-- Die UayerischB Lamlt'.1weTmf'l!l-~nug in ihrer wi~flf'Il· 

ecbaftli clwn (~rnndlage. Heram:ip:egd_1en T"Oll dem to1JO· 
p·aphil".-dH~.n Bun~"u \leek. Gene1·afatabes. 

Miinchcn, 11'73. 

Beardsley. Thtl reputed figure and motions of the earth. 
The English Mechanic, Lohllon, XI, 1870, 1:14+. 

Beaumont (Elie de). Happort sur les travaux geode­
Miques relatifH i1 la nonYelle tletermination de la me­
ridicnne de }.,ranee, fa,it an no!U ll'nne connHif:H3ion 
formee des membres des sections de geometrie, d'as­
tronomie, d11 geogrnphie et navigation et des mem­
bres composant le bureau. 

Amid. d. Sci. Paris, Comp. Rend., J,XXYin, 1874, 
7'.!3-i36, 

Beautemps-Beaupre. Expose 0es travaux J"e1atifs II la 
reconnaissance hydrographi'quo des c6tes occiC::.en­
tales de France. 

Paris, 18~l. 
Contains; Daua:se_y, Prflcis des operations ~eodesiques,69-124. 

--- : Begat (P.). Expose des operations geodesiqnes 
so11" la direction de -. 

l'aris, 183\). 

Beccaria (Joannes Baptista [ Giaccomo Battista]). 
Gradus Taurint'nsis. 

Augustre Taurinorum, Ii74, JlJI. x, 195, 3 plates. 

Lettered' 1111 italiano a,d un Parigino intorno alle 
ritlessioni del Signor Cassiui de Thury sul grado 
Torinense. * 

Firenzo, 1777. 
Poggendorfl', I, 123. 

--- : Zach (P. X. von). Le degrli du m&idien me­
snre en Piemont par -. 

Accad. Sci. Torino, Mem., 1811--'12, 81-116; Mon. 
Corr. (Zacli ), x:x:vn, 1813, 272-281. 

Beek-Calkoen (Jan Prederfk van). UebPr die Mes­
sung eines Breitengm<les dnrch Willebrord Snellius• 
ver1.Jessert von Peter van Muschen1.Jroek. 

.Alig. geogr. Ephem., 1, 1798, 62.'>-639. 
The name is l!Ometimoo written BEECK. 

Ueber die Bestimmung des Erd·Ellipsoids. 
Mon. Corr. (Zach), xn, 1805, 256-266. 

Begat (Pierre). Traitt'l t'llementaire de geogra1ihie 
mat hem al ique, physique et politique, pour !'intelli­
gence de la mappe-monde. 

8°, Pa.ris, 1834, pp. xxxv, 11~. (Munich, Royal.) 
La mesure de la terre, vm-x. 

Expose des opt'lrations good~iques relatives aux 
tra.vanx hydrogra.phiques executees sur les c6ks 
eeptentrionales de France par les ingenieurs hydro­
graphes de la marine, sous la. direction de M. Beau­
tempa·Beaupre. 

4°, Paris, 1839, pp. [ii,] 56, 1 plate. (W a.ahington, 
Coast Survey.) 

Begat (Pierre )-Continued. Trait Ii de geodesie a I' usage 
des marins~ on n1fiU1odt~8 t>:t for111111t_•s trigonorn~triqnes 
relatives an leveot a Jaconsll'llC!iOil deHCarteshydro­
graphiq nes. 

8°, l'aris, 183(), pp. 28.~, :i plates. (Washington, 
Coast Surve;;.) 

--- Expose des opcrat.ions geotl<',i<JlH's rd:ttives anx 

trava.ux hy<lrographiqnes, t!}..el'uft":t~s K11r J.,s cblt>1-> 
meridionales <le la France, sons la direction de fen 
M. Monnier. 

4°, Paris, 1844, pp. 50, [~],2 plates. (""ashiugton, 
Coast Survey.) 

Beigel (Georg Wilhelm Siegmund). Ueber die tri­
gonometrische Verrucssung in Rayern. 

Mon. Corr. (Za-0h), v 11, 18U:l, 353-366, :377-401, 
510-528. 

--- Ueber den franzosischen Metre al• materielles 
1fass betrachtet. 

Mon. Corr.(Zach), vu1, lSO:l, 101-115. 

--- : Camerer (J. W. von). Ueber den franzosischen 
'Metre. Reply liy -. 

Mon. Corr.(Zacli), IX .• le04, 2'2:3-230. 
Title in full under CAMKRER (.J. "\1tr. ·nm.). 

Belatti. Int-0rno ad nu mo1\o di simplificare in alcnni 
casi I' applicazione del mctodo dei miuimi qnadrati 
al calcolo delle constanti empiriche. * 

Ist. Veueto, A tti, I. 

BELGIUM. 
.ADAM (E.-H.-.J.). Rapport sur !es travaux gt\odesiques. 

Int. Gcod. Cong., Goen.-Ber., 1875j 1G5-16f; 1876, 78-83; 1877, 
2ti2-269; 18781 76-81; 1879, 78-83; 1880, ti-7. 

-- Notices snr les tra"Yaux. g6od6siques du depot de la. 
guerre.. 

Garnl, 1876. 

-- Triangulation du royanme de Ee]gique. 
Ixelles, 1878; 1880; JF8l. 

-- l.e prf>m1er --volume de la. triangu1a.tion beige. 
A cad. <le Belgique, L, 1880, 75-76; 1, lb81, 209-213. 

-- Base gflode~ique me1mree en juillet 1850 aux environs 
de Bruxd1cs sur le plateau de Liuthout par lee ofliciers 
d'etat.major atfacMs au d.ipiit de la gnerre. Triangu­
lation q11i rdie cette longueur a l'Observatoire royal de 
Bruxelles. 

"Bru.:x.ellos, 1851. 

DELPORTE (A.), Notice sur 14'.'s travaux: n&cessairee pou~ com. 
pleter le rcseau geodesique beige. 

Bruxelles, 1681. 

FOLlB. Sar Jes travanx n6cessaires }JOUr completer lR rt;sea.n 
g6ode•iquo uell(e. 

Ac.ail. de Bdgique., Bull., VI, 1883, 422--123 . 

lillNKEQUilf (E.). Rapport anr loo tmvaux g6od6slquoo de 
l'institut oart.ogrophiqu<' militnire de Belgique. 

Int. Good. Con!(., Gen.-Iler., 1'81-'82, 144-1'8; 1883, 227-2291 
1884-'86, 121-122. 

-- Triangulation du royaume de Belgique. 
Bruxelles, 1"85. 

HOUZJl:AU (J •. C.). Sur ... la mesure· d'une troiei~me btt.86 
geodesique. 

.A.cad. de Ilel!',i<J'le, null., 1, 1881, 867-872. 

LB MARii!, bpport sur Jes operations geod6eiquee ex6cuteee 
en Ilelgique. 

Int. Good. Cong., Gen.-Iler., 1872, 2-3. 

Lu.om• (J.-B.-J.). Rapport.present<\ Ida cmumi88ion del'A.s 
soch1tion gOod6siqne iutt.'rnat ionullj, 

.A.cad. de Ilelgl(\ue, Ilu\l., XLl, 1876, !W'l'-iO'I. 

MEYER I A.). Sur la triangu!at.lon du royaume. 
.A.cad. do Belgique, :Bull., xiv, 1847; II, 320-321. 
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BELGIUl!ll-Continued. 
NERENBURGKI! (A.-w .). Sur lee triangulatiOll8 qui ont ete 

fa.ites, en ~elgique, ant61'it·urement a 1830. 
A cad. de Belgique, Bull., XXIII, 1856, II, 430-479; I, 18.57, 281-

3'4. 
SJHO-Xs. Triangulation tlu ro.; aume de Belgique. 

Bruxelll's, 1867. 

-- ]{apport sur Jes traYanx geodesiqnes ex6cutes en Bel. 
giqne. 

Int. Good. Cong., Gen.-Ber., 1869, 4-5; 1870, 6. 
Beltrami (Eugenio). Sulla teoria delle linee geode­

tiche. 
lat. Lomb. Sci., Rrndi., 1, 1868, 708--718. 

Maggi (G. A.). Jntorno ad alcnne formole re­
lative al ealcolo dt'gli errori d' osservazione. Pre­
sentata dal -. 

Ist. Lomb. Sci., Rendi., xv, lf'S2, 351-:158. 

Benaze (0. Duhil de). Hecherche ile la dlivfation que 
subit le pendule au Port de Callao (Peron) par suite 
de !'attraction qu'exercent sur Jui la cbaino des An­
des et tout le continent de l'.Amerique Sud. (H.) 

Revue Marit., xxxiv, 1872, ::188--40'2. 

Bender (C.). Trignnometriscbe .Aufnabme des Hetzog­
thnllls Berg. 

.Astron. Jabrb. (Bode), lo08, 262-263. 

--- Best.irumung der Schwingnngsnauer materieller 
Pendel. 

Ann. d. Phys. (Po1meudnrff), CL, 1873, 295-30:!. 

Benoit (Philippe·Martin-Narcisse). Cours complct de 
topographie ct ile geod.Ssie a l'usa.ge de l'ecole d'ap­
plication du corps royal d'etat-major. 

8°, Paris, 1822, JlJl. xii, 195, 6 JI lat.es; Paris, 18'l5, 
pp. xii, 196, 6 plates. 

--- Rcsultats des comparaisovs de la toise du Peron 
au mi>tre international, executes an Bureau interna­
tional des poids et ruesureH par M. Benoit, presentes 
par M. C. Wolf. 

Acad. d. Sci. Paris, Comp. Rend., cv1, 1888, 977-
982. 

Benzenberg (Johann Friedrich). Ueber die trigono­
metriscbe Aufuahme des Hcrzogthums Berg. 

Astron. Jahrb. (Bode), IV, l8l!8, 130-134. 

Berg (F. J. van den). Over do onderliuge afwijkingen 
van de gcodetische lijn en van tre dersydscbe vlakke 
normale doorsneden tuscben twee uabjgelegen pun­
ten van een gebogen oppervlak. 

K. Ak. Weten. Amsterdam, Versl., x, 187(), 1-45. 
Revd. in Jahrb. iih. d. Fort8cbr. d. Math., VIII, 1876, 728-

729, by G. [VAN GEER]. ; 

Snr les ecarts di' la ligne g6odesique et des s<>c­
tions planes norrnaleR entre deux points rapprochlis 
d'une surface conrlie. 

Arch. Neerl., xn, 1877, 353-398. 
A translation of the above. 

Bergstra,nd (P. E.). 1'fornre des droits gliodesiques an 
ruoyen do baulles d'acier et, de :fils metallique& .. 

Stockholm, 1085. 

Bernardi (Bernard] (Edward). De rnensurie et pon­
derihus antiquis, libri tres. Editio :i.ltera, prior et 
duplo locupletior. 

Oxonire, lti81', pp. xiv, 261, tl6. 

Bemardinie (G. de). Sullo scostamen1o della linea geo­
detica <lalle sezioni normali di uua superficie. 

Accad. Sci., 'forino, Rend., XIX, 1883-'84. 

Bernardini& (G. de)-Continued. 
---· Doma (A.). Relazione su "Snl!o scostamento 

della linea geodetica .•. " di -. 
Accad. Sci. Torino, Atti, XIX, 1886, 94-!IB. 

Bertier (R.·P.). [Let.tre relataut 1rno experience de­
montrant que la pesantenr augmente a mesure qu'on 
s'eliwe dans l'atmospher.~. * 

Journ. d. Phys. (Rozier), II, 1773, 2Gl. 

---: Lesage. Refh·xion s1u uue nouvelle experience 
du-, que prouverait que la pesanteur augmente a 
mesure qu'ou s'eloigne de la torre. 

Journ. d. Ph~·s. (Rozier), n, l7n, 378. 

Bertrand (Joseph Prangois). llfethode des moindres 
carres. Memoires sur la cornbiuaison des observa­
tion. Par Cb.-Fr. Gauss. Traduits en francais et 
publies avec l'autorisa.tion de !'auteur. 

so, PnriR, 1855, pp. 167. 
It contains trnn•lation• of pp. 208-220 of Theoria maim. 

1809; pp. 20-26, Dioqnisitio d~ ... 1811 and the whole 
of the memoir'! of 1816, 1822, 1823, 1826, and 1827. 
MEHUIMAN1 199. 

Figure do la terie. 
Jonrn. S:w., 1874, 697-71!). 

A review of J. BAEYER. Ueber die Grosse und Figure 
del' Etde. L1t:TING. U.t.!ber um~.t-:re. jetzige K.ennt.. 
niss der Gestalt und G1Usse der Erde. 

Sur ce qu'on nomrue le poids et la precision d'une 
observation. 

Acad. d. Sci. Paris, Comp. Rend., cv, 1887, 1099-
llO:!. 

-· -- Sur la loi des erreurs d'observation. 
.Acad. d. Sci. Paris, Comp. Rend., cv, 1887, 1147-

1148. 

--- Sur la. loi de probabilitli des errenrs d'observa­
tion: 

Acad. d. Sci. Paris, Comp. Rend., cv1, 1888, 153-
156. 

Bessel (Friedrich Wilhelm). Trigouometrische Be­
stimmung einiger Punkt-e in, Konigsberg und Prii­
fung einiger Winkel der Textor'schen Vermes.qung 
von Preussen. 

Zeits. f. ARtron. (Lindenau), 1v, 1817, 286-296. 

--- [Ueber Berecbnung geodii.t.ischer Vermessungen.] 
Astron. :Kacbr., 1, 18:l3, 33-35. 

--- (Berechnung eines Dreiecks, dessen Seiten geo­
datiscbe Linien sind.] 

Astrun. Nachr., 1, 182:J, 85-90. 

--- Ucber die Berecbnung der geographiscben Lan­
gen und Hreiten aus geodatischen Vermessuugen. 

Astron. Nachr., iv, 18'26, 241-254. 
N-0t<> by 01!.IANI, 461-466; Quart. <Journ. Soi., xx1, 1826, 

138-153. 

Untersucbungen iiber die Lange des einfachcn 
8eknnden-Pendels. 

K. Ak. d. Wiss., matb.-phys. Cl., Abhandl., 1826, 
1-256; Aun. d. Phys. (Poggendorff), xn, 1828, 337-
351. 

.Also separately printed, 4°, llerlin, 1828, pp. 2". This 
paper wu read ln 1828. Its appearance in the Ab­
handl. for 1826, then on tho point of publication, waa 
dne to il6 importance. BBRSCIUtL. 

Revtl. in Bull. Se!. :U:atb. (Ferusaac), XU, 1829, !36-239, 
byL. (Fr.). 
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Bessel (Friedrich Wilhelm)-Continued. 
--- Ueber die Unrichtigkeit der bisher bei Pendel­

verauchen angewanclten Reductionen anf den lnft­
leeren Raum. 

Astron. Nachr., v1, 1827, 149-150. 

--- [Ueber einen .Ai1faat10 von Ivory im "Phil. Mag.'• 
hetretl'end beider Methoden znr Berechnung der geo­
diitischen Yermessungen.] 

Astron. Nachr., Y, 1827, 177-180. 

--- lTeher die von Herrn F. R. Hassler, zur Vermes­
suug der Kliste der Vereinigten Staaten erfP'iffenen 
:\!aa11sregeln. 

Astron. Nacbr., YI, 18-28, :l49-356. 
Translatf•cl by RENWICK (J".). ADJ. Jonrn. Sci., XVI, 1821'.l, 

225-~34; Phil. Mag. (Tilloch), n, 1829, 401-409. 

Sabine (E.). Account of -'s 1•endulum experi­
n1ents. 

Qnart. Jonrn. Sci., Y, 1829, 1-27. 

--- Vcrsnche iiber die Kraft mit welch"r difl Erd<" 
Korper 'von verschiedener Beschaffeuheit an?.oieht. 

K. Ak. cl. Wiss., Ahhandl., 1830, 41-103. 
Thia paper describes e:xperimenfaJ at KOnigsberg in 

1828. It wa• presented and read in 1832 and w&s 
allowed to appear in tbe volttm~ of 1830 on aceount 
of its exceptional interest. It waR also separately 
printed, 40, Berlin1 183~, pp. l-60. 

Ueber den EinflusR eines widerstehenden Mittels 
anf die Bewegnug einf's Peudels. 

Al!tron. Nachr., rx, 1831, 221-236. 

--- Nachricht von der Vereinignng der beiden rus­
aischen, sich iiber a.cht Grade der B.-eite auedehnende 
Gradmessungen. 

Astron. Narhr., x, u1;13, 325-328. 
--- Betrachtnug iiber die Methode der VervieWilti­

gung der Beobachtungen. 
Astron. Nachr., XI, 1334, 269-290. 

--- Bestimmnng der Liinge des einfachen Secunden­
pendels fiir Berlin. 

K. Ak. d. Wiss., math.-phys. Cl., 1835, 161-262. 

--- Ueber den Einfluss der Unregelma..sigkeiten 1kr 
Fignr der Er1lc, anf geodiitische Arbeifon urnl ihro 
Vergleicbnng mit den astro1iowischen Bestimmungen. 

Astron. Nachr., XIV, 1637, 269-312. 

--- Bestimmung der Axen <les elliptischen Rotations­
sphiiroids, welches den vorha.ndenen Messungen von 
Meridianbugen Iler Erde am meisteu entspricht. 

Astron. Nacbr.; XIY, 1837, 33:1-346; Bibi. Univ., 
GenevP, :x, 1837, 170-172; Ann. d. Phy!. (PogtJ;en­
dorlf), XI.II, 18:l7, f\2-2-624; Sci. Mem. (Taylor), n, 
1841, 387-400. 

--- Neue Berechnuug der Beohachtungen der Pol­
hiihen, aufwelcheu die zweite in lndien ausgeillhrte 
Gradrncssung beruhet. 

Astron. Nachr., :XIV, 1837, 349-368. 

--- Ueber <lie Polhiihen, '\"elche der englischPn Grad­
messung znm Grnnde liegen. 

Astron. Nachr., XIV, 1837, 381-390. 

--- und Baeyer (J. J.). Gradmessung in OstpreuBl!en 
nnd ihre Verbindnng mit prenssisaben und rnBl!ischen 
Dreiecksketten, ansgeflihrt von Bessel (F. W.) und 
Baeyer (1. J.). 

4°, Rerlin, 1R38, pp. xiv, 452, 7 plates. (Gore.) 
Extract.. from this work are found in Abhandlnngen von 

BKSSKL, Leip•ig, 187.S, 111, 82-138. 

n. Ex. 17--22 

Bessel (Friedrich Wilhelm)-Continued. 
--- Untersuchungen ii her die Vi"ahrscheinlichkeit der 

Beobachtungsfehler. 

Astron. Nacbr., xv, 1838, 369-404. 

--- Darstellung der Untersuchnngen urul Massregeln, 
welche in den Jahren 1835 bis 1838 dnrch die Einbeit 
des prenssischen Liiugenmasses veranlasst worden 
sind. Bekannt gemacht dnrch das .Minist.erium der 
Finanzen nnd des Handels. 

4°, Berlin, 1830, pp. fr, 148, 7 plates. (British 
Museum.) 

--- Ein Hiilfsmittel zur Erleichternng der Anwen­
(]nng der Methode der kleinsten Qnadrate. 

Astron. Nachr., xvu, 1840, 2'.l5-230. 

.A.bhandhmgen von BESSEL (Leipzig), 1875, II, 398-401. 

--- Neue Formel von Jacobi, ltir einen Fall iier An­
wendnng der Methode der kleimten Qnadrate. 

A.stron. Naehr., xvn, 1840, 305-30R. 

Abhandlnngen T"on EEssRL, Leipzig, 18i5, n, 401-402. 
Formnhe for solving normal equation and determin· 
ing at the same time the we,igbtR. l[ERRIMAN, 184. 

Ueber einen Fehler in der Rechnnug der franzii­
sischen Gra.dmcssung nnd seincn Eiufluss auf die 
BeRtiromung der Figur der Erde. 

A.stron. Nachr., xix, 1841, 97-116. 

A bhandlnngen von BI!SSEL, Leipzig, 1875, nr, 55-02. 

-- Ueber die Gest.alt der Er<1<'. 
Ann. d. Phys. (Poggendorff), u-, 1R42, 529-530. 

--- [Ueber die Figur der Enlt>.] 
Memoires dn depllt topographiqne [de Russi<e], IX, 

ll'l44, 908. 

It was in thi& aTticle that Bessel first discussed tho flgure 
of the earth, usin~ eight arcs (in his later discur;i.sion 
he had ten). This wa8 commnr•icated in a lett.,r to 
General Tenner in 1844, three years befo-re the puh­
lica.tion of "his renowned article iu A.stron. Nachr .. 
XI\..-, 1837, 333--346.-STnr,~n (F.-G.-W.). Arc du in(.. 

rldien, etc. 1 I, 1860, XIX (note). 

Ueber die aus deT Schwere hervorgehenden Ver. 
andernngen, die der Kreis eines Iustrumentes in <ler 
lothrechten Lage Beiuer Ebene erfiihrt. 

Ast-con. Nachr., xxY, 1847, 1-42. 

--- Popullire Vorlesungen iiber wi~senschaftlicbe Ge­
genstande. Hera11sgegeheu von H. C. Schumacher. 

Hamburg, 1848. 
Ueber da.s, w&R uns die AetronomiA von df"r Gestalt, und 

dem Inneren der Erde lehrt, 34-68. 

Construction einos symmetrisch geformten Pen­
.tels mit reeiproken Axen. 

Astron. Nachr., xxx, 1849, 1-6. 

--- : Bu&Ch (A. L.). Verzeichniss <ler Werke von -. 
Konigsberg, 1849. 

Title in full o.nder BcscH (A.. L.). 

--- : Caaaroti (F.). Sulla regola seguita da ..• per 
osservare gli angoli orizzout.ali. 

Acead. dei I.incei, Atti, II, le7G, 9-14. 
Title in fnll under CASORATI (F.). 

--- Abba.ndlungen, hera.usgegeben von Engelmann. 
Geodaaie, 111. 

40, Leipzig, 1875-'76. 
Jleransgegeben von RUDOI.F ENG11UIA11ll. 
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Bessel (Friedrich Wilhelm)-Continued. 
--- Briefwechsel zwischen Gauss und Bessel. Hera.us­

gegeben anf Veranlassnng der koniglichen prens­
sischen Akademie der Wissenschaften. 

so, Leipzig, 1880, pp. xxvi, 579. (Washington, Oh­
senat-0-:y.) 

Geodetic references in Pt. 1, pp. 405, 42R, 446, 459, 487, 570 ; 
in Pt. 2, pp. 374, 390, 396, 464, 480, 484, 513, 564. 

--- : J'. Die Erddimensionen von -. 
Zeits. f. Vermes., xiv, 1885, 22-28. 

Beucke (K.). Die geodii.tischen Linien nnddie als "ge­
odatischen Ellipsen nnd Hyperbeln" betrachteten 
Kriimmungsknrven auf dem dreiachsigen Ellipsoid. 

8°, Halle, 1885, pp. 29. (Gore.) 

Bevis: Liesganig (J'.). A letter to-, containing a 
ehort account of the measuremeut of three degrees 
of latitude under the rneridian of Vienna. 

Hoy. Soc. London, Phil. Trans., LVm, 1768, 15-17. 

Bianco (0. Zanotti). Sopra una vecchia e poco nota 
misura !lei semidiametro terrestre. 

Accad. Sci. Torino, At-ti, xrx, 1f'86, 791-795. 
Refers to a. metb<Mt of EDWARH WRIG:fIT in "Certain 

errors in navigation detected." London, 1610. 

Bibl. Brit. Geneve, /01· Bibliotbequo britanniqu11. 
SD, Geneve, 1796-1835. (Washington, Congress.) 

BIBLIOGRAPHY. 
lloRSCH (0.). Literatur dcr praktischen und tbeoretischen 

Gradmessungs·Arbeiten. 
Int. Geod. Coniz., Gen. -Ber., 1883, vm, 1-32. 
(Berlin, 1889.) 

GERKE (R.). Uebersicht der Literatnr IU.r Vermesaang•w~· 
sen. 

Zeits. f. Vennes., x, 1881, 1-44; xr, 1882, 185-232; xn. 1?83, 
369-404; XIII, 1884, 437-478; XIV, 1885, 321-351; X Y, 1886, 
401-428, 433-457, XVI, 1887, 473-502, 514-519. 

GORE (J. H.). A bibliography of geodesy. 
U.S. C. and G. Survey, :Rep., 1887, App., 10. 

HELMERT (F. R.), Uehersicht derLit<>raturfiirVermesonngs­
wesen. 

Zeita. f. Vermee., v, 1876, (1)-(64); VI, 1877, (1)-(81<). 

HERSCHEL (,J.). A bibliographical liot of works relating to 
pendulum operations. 

India, Trig. Survey, v, 1879, v, 103-126. 

Rouz&,W (.J .. C.). C•tftlogue des ounage• d'll>-•tron<>mie ... 
qnl se trouvent daus lce bibliothCqnes de 1'; Belgique. 

1lmxelles, 1878. 

-- et LANCABTJlR (A.). _Bibliographie g~n~rale de l'ast.ro· 
nomie. 'fome second. 

llruxellea, 1882. 

JonDAN (W.). Ueberslcbt der Liter&tur fiir Verme•sungs· 
wesen. 

Zeits. f. Vennes., vn, 1878, (1)-(66); vm, 18i9, (117)-1150). 

l\[URRAliD (F. W. A.) Literatur der matbematischen Wissen­
schaft, 

Leip•ig, 1797-'98. 

N..1..n-KL (A.). Drei elassiscbei Werke der letzt.en tTahrz-ebnte. 
Civ.-lng., XXJJI, 1877, 257-290. 

l'ETZOLD (M.). Ueberalcbt der Literatnr fiir Vermelllmngs· 
wesen. 

Zeits. f. Vermee., XVII, 1888, 4-04-416, 42:>-429, '66-479, 497-

510, 527-543. 

POPPE (J. R. M. V01'). Geecbichte <ler Mathematik. 
Ttihingeu, 1828. 

R1tuss (J. 0.). Repertorlnm commentationum v. 
Oottingw, 1S04.. 

ROGG(!.), Ilandbnch <ler matbematiechen Literatnr. 
G~ttingen, 1830. 

BIBLIOGRAPHY-Continued. 
SADEBECK (ll. A. l\£.). Literatur der praktischen und tbeo­

retischen Gradmeaeun gs-A rbeit en. 
Int. Good. Cong .. Gen.-Ber., 1880, 1-108. 

SEDLACZEK (E.) KataloJ: <ler Biicherwerke des k. k. militar­
g-eographiachen Institutes. 

Wien, 1884-'88. 

SoHNCKE (L, .A..). Bibliotheca mathematica. 
Leipzig, 1854. 

WEIDLER (J. F.). Bibliograpbia astronomica. 
Wittem bergre, 1755. 

ANON. Zusammenstellung df>r Literatur der Gradmessungs· 
Arbeiten. Hera.usgeµ;eben von dem Centralbiireau der eu­
ropiiischen Gradmeasung. 

4°, Berlin, 1876, pp. [i], 32. 

Bibi. Rep.,' for Biblical Repertory and Princeton R<lview. 
Princeton, 1821J-'7l; New York, 1818+. (Washing­

ton, Congress.) 

Bibl. Univ. Geneve, for Bililiotbequo universelle llc Ge­
neve. 

8", Geneve, 1836-'45. (Washington, Congress.) 

Bidone (Giorgio). Note snr Ia longueur du pendule 
simple, et sur I'intensite de la gravit.6 terrestre. 

Ann. d. Math. (Gorgonnc), xvm, 1827-'28, 341-352. 

Biedermann (Rudolph), edito1·. Handbuch enthaltond 
Aufsiitze iiber die exacten \Vissenscha.ften uncl ihre 
Anwendungen. Internationale Ausstellung wissen­
schaftlicher Apparate in South Kensington Museum. 

8°, 1876, pp. xx, 402. (British Museum.) 
Geometrische und Messinstrumente, 38-68. 

Bignon (l'.tl.bbC). Difference de la longueur du pendule 
a Paraiibe et a Paris. 

Acad. d. Sci. Paris, Mem., 1700, 175-178. 

Binnenthal (Geneml von). Instruction f'rtr die bey 
derk. k. osterreicbischen Lancles-Vermessung auges­
tellten He= Officiere. 

4°, Wien, 1810, pp. iii, 5 plates. (Berlin, Royal.) 

--- Instruction itir <lie im Calculs-Biirean der k. k. 
osterreichischen Landes - Vermessung angestellton 
Herrn Officiere. 

4c, Wien, 1810, pp. 58, 2 plates. (Berlin, Royal.) 

Trigonometrische Vermessung in dor osterreich­
ischen l\fonarchie. 

Mon. Corr.( Zach), xxv, 1812,37-57,121-139, 232-249. 

The first article is: Relation iiber <lie im .Tahm 1810 bey 
EOrs in Uugarn in Rao.her Comitat gemeuene 

-Basis und illre Verbindnng mit der Basis nichat 
Wieneriscb-Neuatadt in Oeeterreioh. 

Biot (Jean-Baptiste) et Biot (E.). Memoire sur la 
mesure des azimnts g6oclesiques. 

Conn. d. Temps, 1830, 70-82. 
Title in full under BIOT (.T.-B.). 

--- Experiences sur la mesure du pendnle D: seoondea, 
snl' differens poii1t11 de l'arc du meridien compris 
cntre Dunkerque et l'lle de Formentera. 

Soc. Philom., Bull., 1, 1807, 261-262. 

--- Rapport fait a Pinstitnt snr la longnenr du pen­
dnle a secondes observfle anx deux extremites de Ia 
meridieune et snr l'aplatiSBement de la terre qui en 
r6su1te. 

Bibl. Britan., :uu, 1809, :20--26; Giornale d. Fis. 
(Bmgnatelli), 11, 1809, 498-500. 
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Biot (Jean-Baptiste)-Continued. 
--- Recherches sur Jes refractions extraordinaires 

qui s'observent tres pres de l'horizon. 
Inst. de France, Mem. Cl. Sci. Math. Phys. 1809, 1-

266. 

--- Notice sur Jes operations entreprises pour deter­
miner la figure do la terre. 

4°, [Paris, 1815 f], pp. 28. (British Museum.) 

--- Lettre aux redacteurs sur le rapport du metre 
au pied auglais. 

Ann. d. chim., vu, 1817, 13-16. 

--- Notices sur lea voyages entrepris pour mesnrer 
la courbure de la terre et la variation de la pesanteur 
terrestre sur l'arc du meridien compris entre lea Iles 
Pythiouses et Jes Hes Shetland. 

Acad. d. Sci. Paris, Mem., III, 1818 (Hist), 73-172; 
Quart. Jour. Sci., v, 1818, 340-351; Phil. Mag. (Til­
lock), ur, 181 ", 119-131; un, 1819, 292-300; Black­
wood's Mag., iii, 1818, 463-470; Analectic Mag., xiii, 
1819, 26-41. 

--- Notice sur Ia. continuation des trava11x entrepris 
pour determiner la figure <le la terre, et sur les resul­
tats des observations du pendule en 1817 aux Hes 
Shetland. 

Bibi. Univ. Geneve, x, 1819, 225-239. 

--- Sur la. longueur dn pendule a. secondes, obRervee 
a Uust, la plus boreale des iles Shetland. 

Soc. Philom., Bull.,1819, 21-23; Edinb. l'hil. Journ. 
(Brewster), 1, 1819, 77-79. 

--- tt Arago. Recueil d'observations geodesiques 
aatronomiqueset physiquesexecutees parordredu bu­
reau des longitudes de France, en Espagne, en Angle­
terre et en J<;cosse, pour determiner la variation de la 
pesantenr et des degres terrestres sur le prolonge­
men t du meridien de Paris, faisant suite au troisieme 
vulume de In. base du systeme metrique. 

8°, Paril1, 1821, pp. xxx, 588, 2 plates. (Washing­
ton, Observatory.) 

Revd. by D1<1.AMBRE (J.-Il • .J.). IIU.t. de l'Acad.Roy. d. 
Sci., 86-90 (partie math.I 

Snr la longueur absoluo du pendule i\. secondes, 
mesuree en Angleterro et en Ecosse par le proced6 de 
Borda, avec des remarqnes sur le degrc d'exactitude 
que ce proced6 comporte. 

Soc. Philom. Bull., vr, 1821, 70-78; Ann. d. Phys. 
(Gilbert), LXIX, 1821, 337-352. 

--: Galbraith (W.). Remarks on the experiments 
of the pendulum made by -. 

Phil. Me.g. (Tilloch), LXIV, 1824, 161-170. 

--- An account of experiments, etc. Ex1tos6 d'exp6-
riences pour det,erminer la tigure de la t.erre par Jes 
vibrations du pendule i'l. diverees latitudes, avec des 
recherches sur divers a.utre,s objets des sciences, par 
Edouard Sabine. 

Jouru. d. Sav., 1825, 643-651; 1826, 3-18; 18'27, 20&-
217 ;. 1829, oor ... 222. 

A. review of S.ABJJU'B work. 

--: Saigey. Comparaisou des obeen-ations du pen­
dule A divel"!I latitudes, par-. 

Bull. Sci. Math. (Salgey), vn, 1827, 31-43, 171-184; 
Hertha., xm, 1B29, 287-290. 

Biot (Jean-Baptiste )-Continued. 
--- Memoire sur la figure de la terre. 

Acad. d. Sci. Paris, Mllm., VIII, 18'29, 1-56; Boll. Sci. 
Math. (Ferussac), xrv, 1830, 183-186. 

--- et Biot (E.). M6moire sur la mesure des azimuts 
dans Jes operations geodesiques, et en particulier 
sur l'azimut oriental de la cha1ne de triangles qui 
s'etend de Bordeaux a. Fiume, en Istrie. 

Conn. d. Temps, 18'JO, 70-82. 

--- Sur un memoire de M. Puissant. 
Acad. d. Sci. Paris, Comp. Rend., n, 1836, 4fi0-453. 

Full title nuder ARAGO. 

---:Puissant (L.). Dernieres remarques sur une 
nouvelle determination de l'arc de meridien compris 
entre Montjouy et Formentera, en reponse a -. 

Acad. d. Sci. Paris, Comp. Rend., n, 1836, 483-486. 

--- Memoire snr la latitude de l'extr6mite de Fare 
du meridien de France et Espagno. 

Aca(l. d. Sci. Paris, Comp. Rend., XVI, 1843, 1019-
1032; Acad. d. Sci. Paris, Mem., xrx, 184fi, pp. 359-
399. 

--- Note [sur les operations geodesiques, etc., dans 
Jes provinces caucasiennes]. 

Acad. d. Sci. Paris, Comp. Rend., xxx, 1850,539-
540. 

---: Strove (1'.-G.-W. ). Note snr l'onvrage relatif :\ 
l'arc du mericlien de 25° 20' entre la Mer Glaciale 
et le Danube, publi6 par l'Acadcmie des sciences de 
Saint-Petersbonrg. Note par-. 

Acad. d. Sci. Paris, Comp. Rend., XLv, 1857, 513-
fi14. 

--- Nouvelles etudes snr les refractions atmosphe­
riqnes. 

4°, Paris, 1855, pp. viii, 124, 4. (Berlin, Geodetic 
Institute.) 

--- Remarqnes relatives it Jri, communication de M. 
Struve [sur la mesure de !'arc du rn<Sridien de 25° 20' 
entre la Mer Glaciale et io Danube]. 

Acad. d. Sci. Paris, Comp. Rend., XL\', 1857, 514-
517, 605-610. 

--- Melanges imientiflqnes et litteraires. 
8", Paris, 1"58, 3 ,·ols. Voyages g6od6siques, 1, lfi .. 

122. (Southampton, Ordnance Survey). 

--: Faye (H.-A.-E.-A. ). Rapport concernant la. 
constante de la pesanteur a Paris et les corrections 
de-. 

Acad. d. Sci. Paris, Cowp. Rend., xc, 1880, 116.1-

1466. 

Birnbaum (J'ohaJlll Heinrich Ludwig). Disquisitio 
de penduli sirnplicis oscillationibns in arcus cireuli 
roq ue in vacuo ac lluido resistente. 

40, Marburg, 1828, l•P· 24, l plate. (Berlin, Royal.) 

--- Grnndztige der astronomischen Geographic. Vor­
lesungen f'tir Gebildete. 

so, Leipzig, 1862, pp. vi, 294. (British Museum.) 
Gestalt der Erner, 38-69. 

Bischof (Gustav). Die Gestalt der Erde und der Meeres­
flache und die Erosion des Meeresbodens. 

So, Bonn, 1867, pp. 38. (Gore.) 
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Siver (P.-E.). Sur nne nouvelle methode de condnire et 
de calcnler les triangulations geodesiqnes. 

A.cad. de Belgique, Eull., xx1n, 1856, 99-148. 

Bjorck (Elias Daniel). Theoremata magnitudini tellu­
ris, eomputandm inservitura. 

So, Gryphiswaldim, 1794, pp. 16. (Gore.) 

Blackstone {Dodge Pierce). The attraction and tbe 
figure of equilibrium of a rotating fluid mass and the 
interior density and temperature of the earth. Stray 
leaves from the report of the Academy of Sciences, 
Arts, and Letters of the State of Wisconsin, 1885. 

so, Madison, 1885, pp. 58. (Gore.) 

Blackwood, for Blackwood's Edinburgh Magazine. 
s0 , Edinburgh, 1Sl7+. (Washington, Congress.) 

Blaesing (David). De linea meridiana." 
Lipsire, li16. 

B[lair] (B. W.). The Lake Survey. 
Science, 1, 1883, 174. 

--- Marking geodetic stations. 
Science, 1, 1883, 394-395. 

Blair (John). History of the rise and progress of 
geo~raphy. 

120, London, 1784, pp. 186. (British Museum.) 
Gives a good account of the early attempts at degree 

mea.surement.R. 

Blakewell (P. C.): R. New theory of the figure of the 
earth. An answer to-. 

Civil Eng. and Arch. Journ., xx1v, 1S61, 278. 

New theory of the figure of the earth. 
Civil Eng. and Arch. Journ., xx1v, 1861, 232-235, 

313-314,345-346. 

--- Considerations respecting the figure of the earth 
in relation to the action of centrifugal force, and to 
the attempts to determine the ellipt.icity of the globe 
by pendulum experiments." 

London, 1862. 
Revd. in Civil Eng. and Arch. Journ., xxv, 1862, 123. 
Commercial Cataloi:ue. 

Blaramberg (von). Memoil'l! of the army topographic 
department of Russia. 

40, xrx-xxvnr, St. Petersburg, 1857-'67. 

--- Die Vermessung des Parallelbogens von 52° 
nordl. Breite dureh ganz Europa und die Betheili­
gung Russlands an derselben. 

Petermann, Mittheil., 1861, 209-212. 
Blau (Friedrich). Einiges ans der Geschichte der 

Astrouomie im Alterthum. 
So, Kiel, 1883, pp. 16. (Oxford, Bodleian.) 

Earth measnrements, 14-16. 

Blau (F'riedericus). Commentatio de ambitu term~, ab 
Erastothene et Psidonio diversis definito. Con­
tained in : Ad sollemne discipulis omnium ordinnm 
gymnasii Nordhansani die v. et VI. April. MDcccxxx. 
Snbeundnm et aliquot adolescentium publice abi­
tnornm declamationes die vn, ejus d. M. Andiendas 
invitat Dr. Carolus Augustus Schirlitz. 

12°, Nordhansm, 3-13, n. d. (Gore.) 

Bliaa (P. 0.). Mason and Dixon's line. 
Historical Mag., v, 1861, 199-202. 

Blosseville (de). Note snr Jes observations du capitaine 
Sabine dans son dernier voyage. 

Corr. Astron. (Zach.), xm, 1825, 422-427. 

Boaz (J'ames). Proposal for a new method of deter­
mining a fixed unit of measure, by deducing the same 
from the eurvative of tbe earth. 

Phil. Mag. (Tilloch), LXI, 1823, 266-269. 

Bode (Johann Elert ). Anleitung znr phy8ischen, mathe­
matischen und astronomischen Kenntniss der Erd­
kugel. 

mo, Berlin, 1786, pp. 366. 
2d ed., Berlin, 1803. 
3d ed., Berlin, 1820, pp. xxiv, 527, 7 plates. (Gore.) 

Dritter A bschnitt: Nahere UnterAuchnng iiberdieeigent­
liche Gestalt r1cr Erd.,, 143-16l. Vierter Abschnitt: 
Von der Grosae der Erde, 161-203 . . 

Bookh (August). Metro!ogische Untersnchungen fiber 
Gewichte, Miinzf'dsse und Masse des Alterthums. 

8°, Berlin, 1838, pp. xxviii, 482. (Washington, 
Congress.) 

Boehmus (Andreas). Desideria circa rernm mensuras. 
Aead. Sci. Phil. Med. Hassiacai, Acta, 1771, 5-10. 

Boeklen (0.). Ueber die geodatischen Linien anf dem 
Ellipsoid. 

Arch. d. Math. (Grunert), xxxv, 1860, 101-103. 

--- Zur Theorie der geodatischen Linien. 
Arch. d. Math. (Gnrnert), xxxrx, 1862, 189-198. 

--- Ueber die Wiukelsumme in Dreiecken, gebildet 
ans Linien des Systems (a) oder ans geodatischen 
Linien. 

Arch. d. Math. (Grunert), xun, 1865, 18-25. 

--- Ueber geodatische Linien. 
Zeits. f. Math. (Schli:imilch), xxv1, 1881, 264-269. 

-- Ueber das physiche Pendel. 
Zeits. f, Math. (Schltimilch), XXYIII, 1883, 304-309. 

Bi:irsch (A.). Ueber den Einfiuss der Wahl verschiedner 
Nnllrichtnngen a.uf die Ausgleichung von Richtungs­
beobachtungen. 

Astron. Nachr., XLcvn, 1880, 181-1S6. 

--- Die Bestimmungen der Ausdehnnngscoeflicienten 
von Eisen und Zink vermittelst des Bessel'schen 
Ba.sisapparats. 

Astron. Nachr., xc1x, 1881, 177-190. 

-- : Gauss (C. F.). Abhandlungen zur Metbode der 
kleinsten Qnadrate. 

Berlin, 1887. 
Title in full under G . .I.USS (C. F.). 

--- Das markisch-thiiringische Dreiecksnetz. Ver­
iiffentlichung des kiinigl. prenssisehen geodatischen 
Instiiuts. 

4°, Berlin, 1889, v1u, 144, 1 map. ·(Gore.) 
Revd. in Zeits. f. Vermea., XVIII, 1889, 155-159. 

Boriich (0.). Ueber die Genauigkeit der Winkel- und 
Linien-Messungen. 

Zeits. f. Math. (SchJOmilch), vm, 1863, 321-341. 

--- Bestirumnng der Genauigkeit von Winkel- nnd 
Linien-Messungen ans Beobachtungen abgeleitet. ~ 

so, Marbnrg, 1863. 

-- 11nd Kaupert. Bericht iiber den Stand der geodli­
tiech-a.11tronomischen Arbeiten im Knr:flirstentlmm 
H08110n znm Zwecke der mittelenropliischen Grad­
messung. 

Int, Geod. Cong., Gen.-Ber., 1864, 12-13; 1865, 45-56. 
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Barsch (0.)-Continued. 
--- --- Auszng aus dem Berichte iiber die im 

Jahre 1866 ausgefiihrten geodatischen Arbeiten f"lir 
die mitteleuropaische Gradmessung im vormaligen 
Knrfiirstenthnm Hessen. 

Int. Geod. Cong., Gen.-Ber., lb66, 30-33. 

--- Ueber den mittlereu Fehler der Resultat.e aus 
trigonometrischen Messuugen. 

Arch. d. Math. (Grunert), XLYI, 1866, 40-44. 

--- Anleitung zur Berechnuug der rechtwinkeligen • 
sphiirischen. Coordinaten der Dreieckspunkte sowie 
der Dreiecksseiten und ihrer Richtungen aus den 
gegebenen geographischer Breiten und Langen der 
Dreieckspunkte. Mit besonderer Beriicksichtigung 
der trigonometnschen Landesaufnahme des Torma­
ligen Kurf'tirstenthums Heesen als Grundlage fiir Ge­
marks-, ]<'orst- und dergleichen Vermesaungen. 

8°, Cassel, 1868, pp. 48. 
2d ed., Cassel, 1885. (British Museum.) 

Ueber die Ausgleichnug einer um ein Polygon 
gelegten geodatischen Dreieckskette. 

Astron. Nachr., LXXI, 1868, 265-268, 379-380. 

--- Tafeln fiir geodatische Berechnungen zwischen 
den geographischen Breiten von 35° bis 71°, nach 
Bessel's Element.en des Erdspbaroides. 

4°, Cassel, 1869, pp. 28, (Brussels, Depot de la 
Guerre.) 

Bericht iiber die Thatigkeit des geodatischen 
Instituts, 186£1, 1881--'82. 

Title in full under BAEYKR (J. J.). 

Ueber die Genanigkeit der Liingen-Messungen 
mit Kette und Latten. 

Zeits. f. V6rmes., n, 1873, 185-199. 

--- Literatur derpraktischen und theoretischen Grad­
messungs-A..rbeiten. ZweiteMittheilung, enthaltend 
die Pnblieationen aus den .Jahren 1881, 1882 und 188:~. 

Int. Geod. Cong., Gen.-Ber., 1883, 1-32, Appendix 8. 

--- Geodatische Literatur. AufWunsch dH Perma­
nenten Commission im Centralbureau zusammenge· 
stellt von -. 

8°, Berlin, 1889, pp. vu, 2-26. 

BOHEMIA. 
FLIGELY. Berlel1t iiber die in Bohmen &usgefiihrteu geoda­

tiscben Arbeiten. 
lnt. Geod. Cong., Gen.-Iler., 1863, 10-16; 1864, 24-26; 1865, 17-

19; 1866, 53-55; 18-08, 57-59; 1869, 80-83 i 1870, 27-29. 

Bohn (C.). Ueber einen Temperatureinfiuss bei geoda­
tischen Langenmessnngen. 

Zeits. f. Yermes., x1, 1882, 514-523. 

--- Die Landesmessung. Ein Lehr- und Handbuch. 
8°, Berlin, 1886, pp. xvi, 761. (Berlin, Royal.) 

Bohnenberger (Johann Gottlieb Friedrich von). An­
leitnng zn geographiache Ortsliestimmung. 

8°1 Gottingen, 1795. 
2d ed. Bearbeitet von G. A. Jahn, Gottiugen, 1852, 

pp. xii, 346, .5 pl. 
--- Trigonometrische Yennessung von Schwaben. 

Mon. Corr. (Zach), v, 180-i, 216-226; v1, 1802, 23-27. 
-- - .Astronomie. 

So, Tiibingen, 1811, pp. 448. (Washington, Ob­
servatory.) 

Von der Gestalt und GroBBe der Erde, 187-218; Von der 
Gestalt der Erde und der Planeten, von dem Gesetz der 
Veri-ndt::rung der Lage ihter UmeredungE"axen 1 626-697. 

Bohnen berger (Johann Gottlieb Friedrich von )-Con­
tinued. 

--- Barometrische und trigonometrische gemessene 
Rohen in Schwaben. 

Tiibinger Blatter, 1, 1815, 326-336. 

--- Eine Aufgabe der praktischen Geometrie. 
Zeits. f. Astrou. (Lindeneau), 1817, 121-126. 

--- Ueber dio Bestimmung der Lange des einfachen 
Secundenpendels. 

Wiirttemb. Abhandl., 11 18213, 1-34. 

--- Die Berechnung der trigonometrischen Vermes­
sung mit Riicksicht auf die spharoidische Gestalt 
der Ertle. Deutsche Bearbeitung von Hammer. 

8°, Stuttgart, 18'35, pp. vi, 65. (Berlin, Royal.) 

Bohnenberger (Joan. TheophiL Prider.). De compn­
tandis dimensiocibns trigonometricis in superficie 
terrre sphreroidica institutis commentatur et vitas 
illornm quibus summi in 1ihilosophia honores, A. 
1823-'24 tributi sunt. 

s0 , Tnbingre,1826, pp. 63. (Washington, Congress.) 

Bolotof (Alexet Pawlowitsch). Voltsliindiger Cursus 
der huheren uncl niedereu Geodasie. (Russian.) 

St. Petersburg, 1837; St. Petersburg, 1845, pp. 
xiii, 580; St. Petersburg, 1849, pp. xi, 300, 4 tables, 16 
plates. (British Museum.) 

Boncompagni (Pietro). Sulle variazioni orarie e men­
sili di gra vi ta. 

Nuovi annali delle scienze naturali, v, ltl41, 297-
302 j YII, 1842, 165-167. 

Appendice by GHERARDI, 302-305. 

Bond (George M.). Standards of leug1'h and their sub­
divisions. 

Jour. }'rank. lu•L, cxYu, 1884, 281-295. 
Marked to be concluded, but no more was published. 

Bond (George P.). On the use of equivalent factors in 
the method ofleast squares. 

Am. Acad .. Mem., YI, 1857, 179-212. 

Bonne (Rigobert). Principes sur !es mesures en lon­
gueur et en capacitt'l, sur les poid1:1 et !es monnoies; 
dependans du mouvement des ast,res principau:x: et 
de la grandeur de la terre. Ouvrage propre il. refor­
mer ou il. rectifier les poidg et les mesures dti la 
France et des aut,res etats. 

S0 , Paris, 1790, pp. xv, 87, 1 plate. (Washington, 
Coast Survey.) 

--- De la determination des longitudes terrestres par 
lti moyen des siguaux ue feu. 

Depe.t de la Guerre, Mem., III, 1826, 25-60 . 
.A. historic sketch of the atttowJILs. The 1lrot wao in 1739. 

--- Notice sur la mt>sure de l'arc de longitude com­
pris eutre Munich et Brest, executee dans le cours de 
cette annoo 1825, faisa.nt suite an memoire sur !ti 
ml\me objet, inserc, page 25, de ce·recueil. S(!IJ Bonne. 
De la determination, etc. 

Dep6t de fa Guerre, Mem., ru, 1826, 395-406. 

Operations geodesiques (J<'rauce). 
D6p6t de la Guerre, :M.em., 1, 1829, 25-7S. 

Bonnet (Pierre-Ossian). Sur quelques proprietes des 
Jignes g6odesiqnes. 

Acad. d. Sci. Paris, Comp. Rend., XL, 185.'\7 1311-1313. 

--- Surles lignes g6od6siques. 
Acad. d. Sci. Paris, Comp. Rend., xu, 1855, 32-85. 
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Bonnet (Pierre-Ossian)-Continned. 
--- Note snr la courbure geodesique. 

Acad. d. Sci. Paris, Comp. Rend., xur, 1856, 1137-
1139. 

-- Memoire sur la figure de la tllrre consideree 
comme pen differente d'nne sphere. 

Ann. Sei. Mat. e Fis. (Tortolini), u, 18.59, 46-.59, 
113-131, 180-184. 

Demonstration dn tbeoreme de Gauss relatif aux 
petits triangles g6odesiques situcs snr une surface 
courbe quelconque. 

Acad. d. Sci. Paris, Comp. Rend., LVIII, 1864, 183-
188. 

--- Demonstration nouvelle de dcnx theorem es de M. 
Bertrand (Peripherie ct contenu d'nn cercle geo­
desiqne J. 

Acad. cl. Sci. Paris, Comp. Rend., xcvn, 1883, 
la60-1362. 

Bonsdorff (Johann Gabriel). De fignra telluris ope 
pendnlornm determinanda. . 

so, Abooo, 181.5, pp. 10. (British Museum.) 

Borda (Jean-Charles de), Lagrange, Laplace, .Monge 
et Condorcet Happort fait al' Academie des sciences 
sur le cboix d'nne unite de mesures. 

Acad. d. Sci. Paris, Mem., 1791, 7-16 (Hist.). 
Suggesting tbe use of tbe ten-millionth part of tbeeartb's 

quadl'ILllt as the unit. 

--- : Biot (J.-B.). Sur la longueur du 1ie11dule par le 
proc6de tle -, 

Soc. Philom., Bull., vr, 1821, 70-77; Ann. d. Phys. 
(Gilbert), LXIX, 1821, 337-352. 

--- : Riinker ( C. L. C.). Observations for determin­
ing the absolute length of the pendulum vibrating 
seconds at Parmnattn, according to the method of-. 

Roy. Astron. Soc., Mem., III, lt:l27, 277-298; Month. 
Not., 1, 1827-'30, 75-76. 

--: Faye (H.-A.-E.-A.). Rapport snr un memoire 
de M. Peirce concernant les anciennea determinations 
de la pesantenr par -. 

Acad. d. Sci. Paris, Comp. Rend., xc, 1880, 1463-
1466. 

Borden (Simeon) and Paine (R. T.). Account of a 
trigonometrical survey of Massachusetts. 

Am. Acad., Mero., 1, !833, 338-344. 

--- Comparisons of the dimensions of the earth, ob­
tained from measurements made in the survey of the 
State of Massachusetts, with accredited mean deter­
minations. 

Am. Phil. Soc., Proc., 111, 1843, 130-132. 

--- Tables of bearings, distances, latitudes, longi­
tmlos, etc,, ascertained by the astronomical and 
trigonometrical survey of Massachusetts. Published 
agreeauly to a resolve of the general court by John 
G. Palfrey, secretary of the Commonwealth. 

Boston, 1846, llp. -, (Washington, Congress,) 

-- Account of 1~ trigonometrical survey of Massa­
elmsettH, by Simeon Borden, csq., with a comparison 
of its result" with those obtained from :LStronomical 
observations l•y Robert Treat Paine, esq., commnni­
eated by Mr. Borden. Read 16th April, 1841. 

Amer. Phil. Soc., Trans. 1x, 1846, 33-93. 

Borden (Simeon)-Continued. 
DAUSBY (P.). Sur le !eve trigonom6trique de 1'6tat de Massa­

chUBetts. 
Soc. G6ogr. 1 Bull., XVI, 1841, 3'.?4-331. 

GORE (J. H.). Borden's survey of Massachusetts. 
Railroad and Eng. J our., LXI, 1887, 152-153; Zeits. f. Verruca., 

XVII, 1888, 203-207. 
A.Nolf. Borden's Survey. 

North Am. Rev., LXI, 1845; 45~68. 

Bordoni (Antonio Maria). Trattato di geodesia ele-
.. men tare. 

Milano, 182.5, pp. viii, 456, 17 plates, (Gore.) 
2d ed., Pavia, 1843. 
3d ed., Milano, 1859. 

Revd. in Bull. Sci. Math. (~'erussac), 11, 1824, 80-31; lll, 
1825-'26. 

Borenius (Henrik Gustaf). Calcnl comparatif de dif­
ferentes observations du pendule constant. 

Acad. de St.-Petcrsbourg, Bull. Sci., 1x, 18~2, 73-75. 

--- Ueber die Berechnnng der rnit dew miveran­
derlichen Pendel zur Bestimmnng der Abplattung 
der Ertle angestellten Beobacbtnngen, 

Acad. de St.-Petersbourg, Cl. Phys.-Math. Bull., r, 
1843, 1-29. 

--- De gravitate ope penduli ex dato situ geogra­
phico determinanda. (H.) 

Helsingfors, 1845. 

Borletti, Precisioue della misura d' un angolo falta col 
teodolite e col cleps. • 

II Politecnico, XXXIV, 310+. 

Bosacha (J.) ct Stamkart (F. J.). Resume des travaux 
geodesiques executes dans les Pays-Bas en 1880. 

Int. Geod. Cong., Gen.-Ber., 188'.1, 20-22. 

Boscovich (Ruggiero Giuseppe). Dissertatio de telluris 
:figura, Labita in Seminario Romano. N unc ptlmum 
ancta, et illustrata a11 ipsomet auctore. 

40, Romre, 1739. 

Memorie sopra la fi~ica e istoria naturale, n, 1744, 
1.59-218. 

-- De veterum argumentis pro telluris sphaerici­
tate, diasertatio ha bi ta in Seminario Romano.• 

4°, Romre, 1739. 
La.lande, 409. 
Not found In La lande's own copy of Boacovich'• opera 

n<>w in BihlfotMqne royale, Brussels. It may bo a 
part of Disaertatio de tellnris, et.c., though there is 
no such sub-title. 

--- De inrequalitate gravitatis in divel'8i8 teuru 
locis, dissertatio habita in Seminario Romano.• 

40, Romre, 1741. 
Lalande, 415. 

--- et .Marie (C.). De expeditione ad dimetiendos 
duos meridiani gradus. 

Romre, 1755. Translation, Paris, 1770. 
'l'itle in full under MARIE (C.). 

---- : dela Condamine (C. M.). Letter to Dr. 
Malty regarding the meaaure of-. 

Roy. Soc. London, Phil. Trans., xuv, 11, 1756, 62:!-
624. • • 

--- De iuequalitate i;,rravita.ti11 per 11uperficiem tel-
1nris, et ngum ipsina tellnris ex: reqnilibrio. 

Phil. Recent. (Stay), n, 1760, 359-38(), 
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Boscovich (Ruggiero Giuseppe)-Continued. 
--- De deviationibus pendulorum ex asperitate su­

perficiei terrestris, et methodo definicndi massam 
terr re. 
. Pltil. Recent. (Stay), u, 1760, 380-385. 

--- De veterum conatibus pro magnitudine terrre 
determinanda. 

Phil. Recent. (Stay), II, 1760, 385-'!90. 

--- De primis recentiorum conatibus pro determi­
nanda magnitudine tellnris. 

Phil. Recent. (Stay), n, 1760, 390-393. 

--- De fignra et magnitudine terrre ex plurium 
gradnm comparatione. 

Phil. Recent. (Stay), u, 1760, 400-406. 

--- De recentissimis gradnum dimensionilms et 
fignra ac magnitndine terrre inde derivanda. 

Phil. Recent. (Stay), n, 1760, 406-426. 

--- Opera pertineifta ad opticam et astronomicam. 
5 vols, (H.) 

4°, Bassani, 1785. • 
De determ1natfone longitndinis pendu1is oscil1anti~ ad 

singula secunda temporis medii. v. 179-270. 

Ricchebach (G.). Esame imparziale della tri­
angolazione del -. 

Roma, 1846. 
Title in foll under R1ccmrnACH (G.). 

Bosscha (J.). Relation des experiences qui ont servi a 
la construction de deux metres etalons en platine 
iridie, compa1·es directemeut avec le metre des 
archives. 

:tcole Polytech., Ann., I, 1885, 6fl-144; II, 1886, 1-
122. 

Boswell (G. J.). Remarks on a paper of Mr. - on in­
variable pendulums. 

Jour. Nat. Phil. (Nicholson), xv, 1806, 84-86. 

Boucheporn (de). [Note snr la. variation de la pesan­
teur.J 

Acad. d. Sci. Paris, Comp. Rend., x1.v, 185i, 1005- ' 
1007. 

Regarding the height. of the colnmn of mercuTy in a 
closed barometer. &eBABINET, "Surlapretendue." 

Bouchotte (Emile). :ttude sur la vaJeur du stade de la 
coudee et de quelqnes autres mesures anciennes. 

Acad. de Metz, Mern., xu, 1859-'60, 415-448. 

Boue (Ami). Ueber die geometrische Regelmii.ssigkeit 
des Erdballee im Allgemeinen, insbesondere Uber 
diejenige sei!1er Wasserrinnen uml die Abtheiluug 
dieser in symmetrische Grnppen. 

K. k. Ak. d. Wiss.,. math.-naturwiss. Cl., xxrn, 1850, 
255-269. 

Bouguer (Pierre). Comparaison des denx loix que la 
t,erre et les autres planetes doivent observer dans la 
figure qne la pesantenr leur fait prendre. 

Acad. d. Sci. Paris, Mem., 1734, 21-54. 

--- Sur la longueur du pen~fale (daus 1'1sle de Saint­
Dominigue ). 

Acad. d. Sci. Paris, Mem., 1735, 522-G28. 

De la. maniere de determiner la figure de la terre 
par la meeure des degr6s de latitude et de longitude. 

Aca.d. d. Sci. Paris, Mem., 17:'16, 443-468. 

Bouguer (Pierre)-Continued. 
--- Relation alJregee du voyage fait a·i Peron par 

messieurs do 1' Acadernie royale des science~ pour 
mesnrer les degres <lu meridien aux Anvirons de 
l'eqnateur, et en conclure la figure de la t.erre. 

Acad. d. Sci. Paris, Mem., li44, 249-297. 
Continued in the same for 1846, 569-606. 

--- Experiences faites a Quito et dans divers antres 
endroits de la zone torride, sur la dilatation et la 
contraction que souffrent les metaux par lei chaud et 
par le froid. 

Acad. cl. Sci. Paris, Hist., 1745, 230-260. 

--- La figure de la terr'l determinee par les observa­
tions de MM. Bonguer et de la Cornlamine de !'Aca­
demic royale des sciences, envoyes par ordre du 
roi an Perou pour observer aux environs d11 l'equa­
teur. 

4°, Paris, 1749, pp. [xxii], ex, 394, 7plates. (Gore.) 

Sur Jes observations de la parallax de la lune 
qu'on pourroit faire en meme temps en plusieurs en­
droits, avec la methode d'evaluer !es chang<:m1ens 
qne cause a ces parallaxes la figure de la terre. 

Acad. cl. Sci. Paris, Mem., 1751, 64-86. 

--- Justifications des Memoires de l'Academie l'OJale 
des sciences de 17 4·1, et du livre de la figure de la 
terre, determinees par les observations faites au Pe­
ron, snr plusienrs faits qui concernent Jes oper~tions 
de!! academiciens. 

4°, Paris, 17G2, pp. viii, 54. (British MuseuIJ>.) 
2d ed., Acad. d. Sci. Paris, Mem., 1809. 

--- Lettre a monsieur • • dans laq uelle 011 t1is-
cute snr divers points d'astrouomie pratiquc et. oil 
1'01{ fait quelques remarques s1u le supplement an 
journal de M. de la Coudaruine. 

Paris, 1754, pp. 51. (British Museum.) 

-- el Camus ( C.-E.-L. ).; Cassini de Thury et Pin1!'e. 
Operations faites par ordre de I' Academic pour me­
snrer l'intervalle entre Ville Juive et JuviHy, en 
co:aclnre la distance de la tour de Mont.theri an 
clocher de Brie-Comte-Robert, et distingner e11tre 
les differentes determinations que nous avonF du 
degre du meridien aux environs de Paris, celle qui 
doit l\tre preservee. 

Acad. d. Sci. Paris, Mem., 1754, 172-186. 

--: de la Condamine ( C.-M. ). Repons6 a la l< ttre 
de - snr le supplement de M. de la Condamine. 

Paris, 1754. 
Title in full under DE LA CONDAXINE (C .. M.). 

--- Sur la direction qu'affectent les fils aplomb. 
Acad. d. Sci. Paris, Mem., 17ti4, 250-268. 

--: de la Condamine ( C.-M. ). 
Journal historique pour servir de 

Snpplemenl an 
reponse aux: rue-

moirs tle B[ougueur]. · 
Paris, 17G4. 

Title in fnll under m• LA CONDA'MlNR (C .. M.). See BOU· 

GUEUR {P.). Lettre RUT' "le snppl6ment.11 J 1ari8, 
1754. 

---, Camus, Cas11ini de Thury et Pingre. Or•ser­
vatione faites par ordre de l'Academie royal!' des 
sciences pour la. verification du degre du mer' iien 
eorupril!I entre Paris et Amiens. 

8°, Paris, 1757, pp. 28. (British Museum.) 
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Bouguer (Pierre )-Continued 
---: David ( J.-P. ). Dissertation sur la figure de la 

terre ... la cause de refractions que M. - assignoit 
A ce phenoruene. 

La Haye, 1771. 
Title in full under D.&. vm (J".-P .) . 

--: Grenus (T.). Resultate einer Vergleichung der 
Werkevon-. 

Mon. Corr. (Zach), xvi, 1S07, 238-256. 

Boulenger. Traite tle la sphere du monde. Diuise en 
quatre liures, ausquels est adrouste le cinquiesmc de 
l'usage d'icelle. 

2• ed., S0 , Paris, 1628, pp. 30, 245. 
De la mesure du globe terrestre, 179-183. 

Bouquet de la Grye. Note sur !'usage du cercle meri­
dien de Brunner et sur son emploi daus la mesure 
des hases. 

Aun. IIydrog., XVI, 1859, 151-160. 

Bourguignon-d'Anville (Jean-Baptiste). See Anville 
(Jean-Baptiste-Bourguignon d'). 

Bourns ( Charles). Principles and practice of land en­
gineering, trigonometrical, subterraneous and marine 
surveying, with an appendix. 

So, London, 1843, pp. 366, 7 plates. 
3d ed., S0 , London, 1846, pp. 3.''i6, 9 plate9. (Ox­

ford, Bodleiau.) 

Boutelle (Charles Otis). Primary base apparatus. 
U.S. C. and G. l:)urvey, Rep., 1855, 264-267. 

--- Description of tripod and scaffold as used by him 
at primary triangulation stations. 

U.S. C. and G. Survey, Rep., 18.55~ 361-363. 

--- Geodetic night signals.- Different kind of lights, 
experiments, comparison of day and night observa­
tions, expense, etc. 

U.S. C. and G. Survey, Rep., 1880, 96-109. 

--- On the construction of observing tripods and 
scaffolds. · 

U.S. C. and G. Survey, Rep., 1882, 199-208, App.10. 

-- a11d Schott (C. A.). Connection at Lake Ontario 
of the primary triangulation of the Coast and Geo­
detic Survey with that of the Lake Survey. 

lT. S. C. aud G. Survey, Rep., 1884, 387-390, App. 9. 

--- On geodetic reconnaissance. 
U. S. C. and G. Survey, Rep., 1885, 469-481, App.10. 

--- On a geodetic survey of the United States. 
Science, vu, 1886, 460-461; Van Nostrand's Mag., 

xxxv, 1886, 38-40. 

Bowditch (Nathaniel). On the cal:mlation of the ob­
lateness of the earth by means of the observed length 
of a pendulum in different latitudea, according to the 
method given by La Place in the second volume of 
his" Mecanique celeste," with remarks on other parts 
of the same work, relating to the figure of the earth. 

Am. Acad., Mem., IV1 18181 30-49. 

-- : La Place ( P. • S. de). Mecaniqne c6leste. 
Translated by -. 

Boston, 1829-'3!1. 
Title in full under LA PLACE (P •• s. de). 

Bradley (James). An account of some observations 
made in London, by Mr. G. Graham, and at Black 
River, in Jamaica, by C. Campbell, concerning the 
going of a clock, iu order to determine the difference 

Bradley (James )-Continued. 
between the lengths of isochronal pendulums in those 
places. 

Roy. Soc. London, Phil. Trans., xxxnn, 1735, 302-
314. 

The ellipticity of the earth is also deduced from these 
observations. 

Experiments to determine the length of the 
pendulum 'l'ibrating seconds at Greenwhich. (H.) 
1743-'49. 

[Brande (W. T.).] A brief investigation of the prop­
erties of the geodetic curve. 

Quart. Jour. Sci., xxr, lti26, 136-137. 
A criticism of Bessel's method of computing the curve 

of shortest distance on a spheroid, founded on the 
theorem of Taylor. 

A simple rectification of the geodetic curve. 
Quart. Jour. Sci., XXI, 1826, 153-155. 

--- A table of coefficients, subservient to geodetical 
calculations. \. 

Quart. Journ. Sci., XXI, 1826, 337-345. 

Branlles (Heinrich Wilhelm.). Vorlesungen Uber die 
Astronomie, zur Helebrung dcrjenigen, denen es an 
mathematiscben Vorkenntnissen fehlt, von II. W. 
:Brandes. 

8°, Leipzig, 1827, pp. i, viii, 255, 10 plates. (Wash­
ington Obscvratory.) 

Gestalt der Erde, 24-35. 

II. Leipzig, 1827, vm, 273, 11 plates. 

Branfill (B. R.) and Hennessey (J. B. N.). Budbou 
meridian series. 

India, Trig. Survey, vu, 1882, i-xvi, 1-74, 1 plate. 

--- --- Gurwani meridional series. (Long. t>:.1° 
20'.) 

India, Trig. Survey, VIII, 1882, i-viii, 1-45. 

--- --- Gora meridional series. 
India, Trig. Survey, VIII, 1882, i-ix, 1-70. 

--- --- Chendwar meridions,l series. 
India, Trig. Survey, VIII, i-viii, 1-56. 

Braschmann (Nie.). Note sur le mouvement de pendnle 
simple. (H.) 

Acad. de St.-Petersbourg., :Bull., x, 1852, 81-86. 

BraasiDne (E.). Proposition sur nne question de meca­
nique relative 8. la figure de la terre. 

Acad. d. Sci. Paris, Comp. Rend., xcvn, 1883, 
637-639, 1137-1139. 

Braunmiihl (A. von). Ueber geodii.tische Linien auf 
Rotationstlachen und jene Einhiillendeu derselhcn, 
-welche von allen durch eineu Punkt gehenden 
kiirzesten Linien gebildet werden. 

!:1°, Mtinchen, 1878, pp. 52, 1 plate. (Munich, 
Royal.) 

--- Ueber Enveloppen geodatischer Linien. 
Math. Ann. (Clebseh), xiv, 1879, 557-566. 

--- Geodatische Linien und ibre Enveloppen auf 
dreiaxigen Flli.chen zweiten Grades. 

.Math. Ann. (Clebsch), xx, ll:l82, 557-586. 

--- Ueber die reducirte Lange eiues geodii.tischen 
Bogens und die Bildung jeuer Flachen deren Norm&­
len eine gegebene Fliiche beriih'ln. 

K.ba.y. A.k. d. Willll., math.-phys. CI., XIV, Ill, 1882, 
93-110. 
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Braunmiihl (A. von)-Continued. 
--- Ueber geodlitiscbe Linien auf den dreiaxigen 

Fliichen zweiteu Grades, welche sich durch el!ip­
tische Functionen darstelleu lassen. • 

Math. Ann. (Clebsch), xxv1, 1885. 

Bredichin (Th.). Experiences faites avec le peudule ii. 
reversion. 

Obs. de Moscou, Ann., YIII, 1882, 31-56. 

Breen (H.). Base-line apparatus. 
Van Not1traud, Mag., xxvn, 1882, 89-98. 

Brem.iker (Carl). Ueber Gradmessungen. 
Astron. Nachr., XLIII, 1856, 209-224. 

A continuation promised but not given. 

--- Studien Uber hiihere Geodiisie. 
c0 , Berlin, 1869, pp. 81. Weidmann. (Gore.) 

Revd. in .J ahrb. d. Fortschr. d. :Math. n, 1869-'70, 836-838, 
by [BlllU!IS]. 

An effort to ilud a spheroid on which the sum of the 
sq nares of the detlectfons of the plnmb-llnes shall be 
a minimum, these deftectiona being what is known 
as station errors, or the differences between observed 
and computed astronomic positions. 

Bericht iiber die Tbatigkeit des geodatischeu 
lnstitu ts, 1869-'70, 1872-'73. 

Title in full under BAEYER (J. J.). 

--- Bericht iiber die geodatischen Arbeiten in Badeu 
pro 1873. 

Int. Geod. Cong., Gen.-Ber., 1873, 1. 

-- und (Peters C. A. P.). [Bericht iiber die geo­
<llitischen Arbeiten in Preussen im Jahre 1874.] 

Int. Geod. Cong., Gen.-Bei·.,_ 1874, 63-U6. 

--- Ueber Winkelmessung und Ausgleichung. Ver­
gleichung zwischen drei Methoden: (1) Winkelmes­
sung zwischen allen Combinationen der Zielpunkte, 
(2) Wiukelmessung nur mit der Horizontprobe auf 
3000, (3) Richtungsbeobachtungen mit mehr als zwei 
Zielpunkten in einem Satze. 

Astron. Nachr., LXXXIX, 1877, 65-78. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., IX, 1s;7, 779-

780, by B(rnns]. 

--- und Fischer (A.). Das rheinische Dreiecksnetz. 
Publication des geodlitischen Instituts. 

4°, I. lJie llonner Basis, lki·lin, 187G, ii11. [ 4 J, 75, 1 
plate. 

:Revd. in A.stron. Ges., Viert<i]jahrs., XII, 1877, 146-168. 
II. Die Richtungs-Beobachtung, Berlin, ltl78, pp. 

xii, 164, 6 plates. 
III. Die Netza.usgleichung, Berlin, 1882, pp. vii, 

205. (Gore.) 

Bremond (de). [Transactions philosophiques de la So­
ciete ro) ale de Londres.] Translated with notes, 
1731-'00; (H.) 

4°, Paris, 1739-'41. 
TheTe is a note t<> Bradley's aeoount •f the Jamaieae:x· 

periments containing an exhaustive review of 11en· 
dulum history up to date. 

·Brettner(B. A.). Mathema.tischeGilographfo. EinLeit­
faden beim Unterrichte dieser Wiesenachaft in hii­
hern Lehranstalten. Vierte verbesserte nnd ver­
mehrte Auflage. 

s0 , Breslan, 1856, vnr, 1001. (British Museum.) 
Die Geatalt der Erde, 0-11. 

Leipzig, 1868; 7. ed., Breslan, 1872. 

Brewer (Johann Paul). Anfangsgriinde der mathema­
tischen Geographie fi.lr mittlere und obere Klassen 
der Gymna;iien, sowie fiir alle, we]che ohne mathe­
rnatische Vorkermtn isse sich einen deutlichen Be­
griff von dem Weltsystewe zu Yerschaften wiinschen. 

8°, Diisseldorf, 1828, pp. 154, 4 plates. (Borlin, 
Royal.) 

Vou der Gestalt der Erde, lG-36. 

Brewster (David). On the effects produced in astro­
nomical aud trigouometrical observations, etc., by 
the descent of the tluid which lubricates the cornea. 

Quart. Journ. Sci., u, 1816, 127-l:n. 

Ereymann (C.). Sammluug geodatischer Aufgaben.• 
Wien, 18G8. 

Revd. in Jahrh. iib. d. Fortscbr. d. Math., I, 1868, 384. 

Brill (A.). Zur Theorie der geodii.tischen Linie nnd der 
geodiitischen Dreiecks. 

K. bay. Ak. d. 'Wiss., math.-J>hys. Cl., Abhandl., 
XIV, 1883, ii, 109-140; Sitz.-Ber., XIII, 188'J, 51. 

Brinkley (John). Elements of astronomy. 
2d ed., 8°, Dublin, 1619, pp. xxiii, 32S. (Wash· 

ingtoo, Observatory.) 
J.fowmrcments of degr<>e• of latitude, pp. 24.4-258. 

Brioschi (Carlo). Della variazionti de! moto dei pen 
doli dipendente <la quella della t.ernperatura. (H.) 

Eff. Astron., Mila.no, 1812, 114-123. 

Brioschi (Francesco). Sulla integrazione della equa­
zione geodetiche. 

Ann. Sci. Mat. e Pis. (Tortolini), IV, 1853, 133-135. 

Brisbane (Thomas): Kater (A.). Account of experi­
ments made with a i>endulum at New South Wales 
by-. 

Roy. Soc. London, Phil. Trans., CXIII, 1823, 308-325. 

--- : Dulong (T.). Experiences faites avec un peu­
dule par-. 

Bull. Sci. Math. (Saigey), n, 1824, 123-124. 

Brisson (Mathu1in-Jaoques). Essai snr l'uniforrnite 
des meHures, taut liutfaires que de capa.eitt\ et de 
poids; et sur une nouvelle mauiere de construire lte8 

toises destiueeti ii. servir d'etalou. 
Aca(l. rl. Sd. Paris, M{,111., 1788, 72'2-7:.!7. 

Brit. A. A. S., Rep., for British Association for the Ad­
v aucernent of Science. Heports of the meetings, in­
cluding its proceedings, recommendations, and trans­
actions. 

so. (Washington, Observatory.) 
Brito Limpo (Francisco Antonio de). Memoria sobre 

a determina~ao do comprimento do pendnlo. 
4°, Lisboa, 1865, pp. 13. (Vienna, War Office.) 

--- Tai.Joas 1iara o calculo das refrac<,;oes terrestres, e 
resolu <;iio a.n alytica de uno problema de topographia. 

s0 , Lisboa, 1865, pp. :M, 1 plate. (Berlin, Geodetic 
Ins ti tu te. ) 

--- Sobre as refracr;iies tecrestres. * 
Soc. Atbeno do _Porto, Rev. 1, 1885. 

Brix (Adolph Ferdinand Wencelaus). Bericht Uber 
die im Jahre 1863 augestellten Vergleichungenzweier 
dem k. Handelsministeriurn angehorigen Meter­
matl.6Be mit dem Urmeter der kaiser!. Archiv zn Paris. 

40, Bel'lin, 1864. pp. 22. (Berlin, Geo<letic Iustitut.e.) 
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Broch (Ole Jacob). Acceleration de la pesanteur sous ! 
diiferentes latitudes et a di1f6rcntes altitudes. 

Int. Bureau Weights anc1 Measures, Travaux et 
Mem., 1, 1881, 1-15. 

Bronnimann (P.} Auffirnlnng cines grohen Wiukel­
fohlers in einem Polygonzug. 

Zeits. f. Vermes., xvn, 1888, 524-52u. 

Broun (John Allan). Notice of an instmment intended 
for the measurement of small variations of gravity. 

Roy. Soc. Edinb., Proc., IV, 1862, 411-41~. 

--- On an apparatus for the statical measure of grav­
ity. 

L., E., D. Phil. Mag., XXVI, 1863, 158--160. 

Brousseaud et NiccoUet. .llfemoire sur la mesure d'nn 
arc dn parallele moyeu entre le p6le et l'equateur. 

Conn. d. Temps, 1829, 252-296. 
Separately, 8°, Paris, 1826, pp. 46, l plate. 

Revd. in Jom'D. d. Sm·., 1827, 574. 

--: (B.). Ueber die Langen-Gradmessung iru Paral­
lel des 45. Grades. 

Hertha, rx, 1827, 277-288; xi, 448-456. 
Title in full under Il. 

--- Mesure d'un arc du paralltlle ruoyen entre le p6ie 
et l'equateur. 

4c, Limoges, 18:~9, pp. 194, 7 plates. (British Mu­
seum.) 

Bruhns (Carl Christian). Gradmessung. 
Allgemeine Encyklopiidio dcr Wissenschafteu und 

Kiinste von Ersch un<l Griiber, Section 1, 18-37. 

--- Bericht iiber die geodatischen nnd astronomi­
schen Arbeiten im Konigreich Sachsen. 

Int. Geod. Cong., Gen.-Ber., 1865, 35-37. 

--- Bericht Uber die geodiitisclt·astronomischen Ar­
beiten im Kiinigreich Sachsen. 

Int. Geod. Cong., Gen.-Ber., 1866, 45-46. 

--- Berichi der permanentcn Commission fiir Gr.id­
mcssung. 

Int. Geod. Cong., Gen.-Ber .• 1867, 12-15. 

--- und Weisbach (J.). Ueher dio geodatischen 
Arbeiten im Konigreich Sachsen, 1868. 

Int. Good. Cong., Gen.-Ber., 1868, 49-53. 

--- Bericht iiber die Thiitigkeit des geodiitischen 
Jiistituts, 1869. 

Title in fnll under BAKYRR (J. J.). 

--- Bestimmnng der Lange des Secundenpendels in 
Bonn, Leyden nnd Mannheim. 

4°, Leipzig, 1871. 
In Publication des ki;nlgl. preusslachen geodiitlichen 

Institnta. A.atronomiscb-geodiitlacheA.rbeiten, 1870, 
107-162, 2 plates; Int. Geod. Cong., Gen.·Ber., 1870, 
43-46, 611-63. 

Zusammenstellung· der ausgef"tihrten astrono­
mischen Bcstimmungen, welcbe zur europiiischen 
Gradmessung geboren. 

K. k. geogr. Ges., Mittheil., xv, 1872, 410-415; Int. 
Geod. Cong., Gen .. Ber., 1871, 127-132. 

-- Mittbeilnng Uber die Ermittelnng der Coordina­
t.in dor Pleisscnburg nnd verschiedener Thiirme in 

Hczug anf die Leip~iger Sternwartc, uncl Uber die 
Construction eiues Basisapparates. 

K. sachs. Ges. d. Wiss., math.-phys. Cl., Ber., 1872, 
352-369. 

Revd. in J ahrb. ii b. d. Fortechr. d. Math., rv, 1872, 586-
1187, by W°TN. [WI1TSTBINj. 

Bruhns (Carl Christian)-Continned. 
--- und Nagel (A.). Bericht iiber die im Jahre 1872 

im Konigreich Sachsen ausgef"uhrten Gradmessungs­
Arbeiten. • 

Int. Geoil. Cong .. Gen.-Ber., 1872, 53-57. 

--- und --- Bericht uber die im .Jahre 1873 im 
Kiinigrcich Sachsen ausgeltihrten Gradmessungs· 
arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1874, 29-32. 

--- Bericht ilber die neuesten Fortschritte der euro­
paischen Gradmessung. 

Geogr. Jahrb. (Behm), v, 1874, 144-168; VI, 1876, 
284-310; VII, 1878, 243-279; VIII, 1880, 275-303. 

--- 1md Nagel (C. A.). Bericht Uber die im Kijmg­
rcich Sachsen ausgeftihrten Gradmessungsarbeiten 
(1E75). 

Iut.Gcod.Cong., Gen.-Ber., 1875, 215-216. 

--- Gutachten der Pende!-Commission. 
Int. Geod. Cong., Gen.-Ber., 1875, 78-89. 

--- und Nagel (A..). Bericht Uber die geodatischen 
Arbeiten in Sachsen pro 1876. 

Int. Geod. Cong., Gen.-Ber., 1876, 12'2-123. 

--- Ueber die Bestimmung •ler Grijssfl uml l"igur 
unserer Erde durch Gradmessuugeu. 

Kalendar und statistischesJ ahrbuch fiir daR Konig­
reich Sachsen auf das Jahr 11"6, 8u, Dresden, 1876, 
52-69. 

-- und Nagel (A.). Bericht Uber die geodatischen 
Arbeit,eu in Sa.chsen f"ur das Jahr 1877. 

Int. Good. Cong., Gen.-Ber., 1877, 304-305. 

--- Die fiinae allgemeine Conferenz der Bevoll­
miichtigten der europaischen Gradmessung. 

Leopoldina, x111, 1877, 184-185. 

--- und Nagel (A.). Bcricht iiber die geodi.i.tischen 
Arbeiten in Sachsen f"tir das Jahr 1878. 

Int. Geod. Cong., Gen.-Ber., 1878, 106-110. 

--- --- Bericht iiber die geodiitischen Arbeiten 
in Sachsen :fiir das Jahr 1880. 

Int. Geod. Cong., Gen.-Ber., 1881\ 36-37. 

--- --- Die Grossenhainer Grundlinie. Astro­
nomisch- geodi.i.tische Arbci ten fiir die europaische 
Gradmessung im Konigreich Sachsen. 1. Abtheilung. 

4°, Berlin, 1882, pp. vii, 172, 5 plates. 
Revd. in Zeits. f. Vermess., xn, 1883, 691J...$4, by HRL· 

HERT. 

und Pasohen (P.). Grossherzoglich mccklen­
burgische Landes vermessung. 

Schwerin, 1882. 
Title in full under P .A.SCHEN (P.). 

Bruno (Pr. Paa de). &c Paa De Bruno (Fr.). 

Bruns (Heinrich). Die Figur <ler Erde. Ein Beitrag 
zur enropii.ischen Gradmes•mng. Publication des 
kouigl. preussischen geoiliitischen Institutes. 

4D, Berlin, 1878, pp. 4!). Stanciewicz. (Gore.} 
&vd. in Jal1rb. ilb. d. FmtBchr. d. Math., x, 187S, 7!15-

7G7, by BflWNSJ. 

Ueber tlie Umkehrnng tler BessePscheu Methode 
dcr epharoidiscben Ueb~rtragung. 

Astron. Nachr., xcvu, 1880, 73-74. 

--- Bemerkung iiber die geodii.tische Linie. 
Zeits. f, Venne8., x, 1881,-298-301. 
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Bruns (Heinrich)-Continued. 
--- : Helmert (F. R.). Die mathematische und 

physische Theorie der hoheren Geodlisie. Second 
part. Revd. by -. 

Astron. Ges., Viertel,ialJrs., xx, 1885, 18'2-193. 
Title in full under HELMEI'1' (F. R.J. 

--- Ueber eine Auigabe der .A.nsgleichungsrechnung. • 
Leipzig, 1886. 

Biirja (Abel) [sometimes Burja]. Erleichteter Unter­
richt in dcr hoheren :Messkunst, oder ueutliche 
An weisnng zur Geometric der 'krummen L 1nien. 

so, Berlin, 1788, r, pp. xxxiii, 38'2; u, pp. 388. 
(Berlin, Royal.) 

--- Sur la longueur du pendule a sccondes a Berlin. 
Acad. d. Sci. Berlin, Mem., 1799-1800, 3-17. 

Bugge (Thomas). Be8krivelse over den Opmaalings 
Maade, eom er brugt vcd de danske geographiske 
Karter; med tilf~ret trigonometrisk Karte over Sim­
land, og de der hendr¢mde 'friangfor, begegnede 
Longituder og Latituder, sarnt astronowiske Obser­
vationer. 

40, Kj~benhavn, 1779, pp. xvi, 132,1. chart. (Brit­
ish Museum.) 

--- Bcscbreibung der Ausmessuugs-Methode, welche 
bei den danischen Karten angewendet wo:rdeu. 

4°, Dresden, 1787, pp. 177, 2 maps. (British Mu­
seum.) 

Translated from the Danish by J. F. Marcus, and edited 
by l!. L. Aster. 

Bull. Sci. Math. (Ferussac), for Bulletin universal det1 
sciences et de l'iuduetrie. Puhlie sous la direction 
du baron de FeruBBac et di vise en huit sections prin­
cipal es. Section I. Bnlletin des sciences mathema­
tiques, physiques et ehimiqnes. (Saigey.) 

so, Paris. (Washington, Congress.) 

Bunt (Thomas G.). On pendulum experiment8. 
L., E., D. Phil. Mag., 1, 1851, 552-554; u, 1851, ;J7-
41 ; IY, 1852, 272-275. 

Burckhardt (Johann Karl). Remarques snr la mesure 
d'un arc du meridien, executee en Anileterre par Mr. 
Mudge. 

Hibl. Brit. Geneve, XXVIII, 1805, 284-287. 

--- Examen des differentes manieres d'orienter une 
chaine des triangles. 

Inst. d France, 1809, 635--545. 

. .Bur. a. Long., A.nnuaire, for Annuaire du Bureau des lon­
gitudes. 

18°, Paris, 1796 +. (Washington, Observatory.) 

Burns (Anhur). Geoda>,sia im1•roved; or, a new and 
correct method of surveying made exceedingly easy. 

so, Chester, 1771, pp. x, 355. (Oxford, Bodleian.) 
Simple surveying. 

Burrow (Reuben): Dalby (J'.). Account of measure­
ment of a degree of longitude in Benial. 

London, 1796. 
Title in full under DALBY (J.). 

Busch (August LudWig). Verzeicbni.ss siiwmtlicher 
Werke, Abhandlungen, Aufslttze und Bemerkungen 
von Friedr. Wilb. Bel!Mll. Zns&mmengetra.gen, ebro­
nologisch geordnet und mit einem gedrii.ngten Sach· 
register versehen von -. 

40, Konigsberg, 1849, pp. 34. 

Buttmann (Walther). Die niedere Geodasie, ein Stief.. 
kind im preussischeu Staats-Orgauismus. Ein 
offenes Wort an alk Frenndc des Vermessungswesens. 

S0 , Berlin, 1875, pp. 24. (British Museum.) 

Buzengeiger (Karl Beribert Ignatius). Berechnung 
<ler Lange und Breite cincs Orts ans gegebenen Per­
pendikel und Abstand vom Meridian eines gegebenen 
Orts. 

Mou. Corr. (Zach), xxv, 1812, 478-4tl3. 

C. Geodetic oliservations by night. 
Jonrn. Frank. Iv, 18"277, nst., cr27. 

Conclusion of Perrier that azimuthal observatioas by 
nii:ht possess a degree of precision at luast equal, if 
not •uperior, to that ofobJ!erva.tions by day. 

The longest geodetic arc. 
Journ. Frank. Inst., ex, 1880, 61. 

--- Compensation of geodetic triangles. 
.Jonrn. Frank. ln•t., cxn, 1881, :H4. 

Translation of a part of Adan's article in A cad. de Bel­
gique, Bull., L, 1880, 260-265. 

C. (H. T.). On fluidity, and au hypothesis coucerning 
the structure of the earth. 

Quart. Jouru. Sci., 1x, 1820, 52-61. 
The hypotheRid is that the interior of the earth is com­

posed of condedsed fiuidH upholding li~hter solids. 

Cabello (Francisco) y Barraquer(J'. M.). Mernoria so­
bre los errores de la red geodescia de Espana. 

Madrid, 1874. 
Title in full under DARE<AQUEH (.f. M. ). 

--- ---. Estutlios cu qne se fnnda Ia ecuacion 
del metro. 

Madrid, 1881. 
Title in full under BARRA\IUEli (.f. M.). 

Cagnoli (Antonio). Nuovo e securo mezzo per rico­
nosccre la figura delta term. 

Soc. ltaliana, Mern., VI, 1792, 227-235. 
Ascribed to ANDREA C.UlNOLI by POGGENDORFF, I, 359. 

--- Memoir on a new and certain method of ascer­
taining tl!e figure of tbe earth by weans of occnlta­
tion of the fixed stars, with notes and an appendix 
by Francis Baily. 

Phil. Mag. (Tillocb ), LIU, 1819, 350-360, 406-416. 
Translated from Memorle di matematica e di tlslca della 

Sodct<\ italiana, Tom. YI, 1792. 

Caille (Nicholas-Louis de la). See Lacaille (Nicholas­
Louis de). 

Calcutta Rev., far Indian Review and Journal of Science 
and the Arts. 

so, Calcutta, 1837-'38 (:{ v.). (Washington, Con­
gress.) 

Calkoeu (J. F. van Beek). See Beek-Calkoen (J. F. 
van). 

Callandreau (0.) Sur une methode g~uerale de trans­
formation tles iut.egrales dependant de racines car­
rees. Application ii un probleme fondamcntal de 
geodesie. 

Acad. d. Sci. Paris, Comp. Rend., LXXXV, 1077, 
004-666, 1062-1065. 

Ucvd. in Je.hrh. iih. d. Fort.scbr. d. lla.tb., IX, 1877, 780-781, 
by IliRei<~\. 

Sur la tbeorie de la figure de la terre. 
Aead. d. Sci. Paris, Comp. Hend., c, 1885, 1204-

1206. 
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Callandreau (0.)-Continued. 
--- Memoire snr la theorie de la figure de planetes. 

Obs. de Paris, Aun., XIX, 1886. · 

--- Remarques sur la tbeorie de la figure de la terre. 
Bull. Astron., 11388, 1-8. 

Camb. Math. J'our. (Thomson), for Caml1ridge and 
Dt1blin Mathematical Journal (Thomson), 1846--'54. 
(Washington, Congress.) 

Camb. Phil. Soc., Proc., for Proceedings of the Cam­
bridge Philo,;ophical Society. 

8°, Cambridge, 186:>+. (Washington, Ouserva­
tory.) 

Camerer (J'ohann Wilhelm von). Noch etwas iiber den 
franzosisehell' Metre. 

Mou. Corr. (Zach), IX, 1804, 220-223. 
JWply by BBIGBL, 223-230. 

Ucbcr die V criindcrnngsrcohnung bey cben Drey­
ecken. 

Astron. Jahrb. (B1}de), 1805, la9-148. 

Camp: Oltmanns ( J'. ). Die trigouometrisch-topogra­
phische Vermessung Ostfrieslands durch -. 

Leer, IR15. 
Title in full uucler OLTMANNS (J.). 

Campbell (C.): Bradley (J'.). Account of some vendn· 
lurn observations by-in Jamaica. 

Roy. Soc. London, Phil. Trans., xxxvnr, 1735, 30:2-
314. 

Title in full under Bl:i.AULEY (J".). 

Camus (C.-E.-L.) et Picard (J. ). Degre du ruaridien 
entre Paris et Arniens. 

Paris, 1740. 
German translation, Z11ricJ1, 1742. 

Title J11 full under PICARD (J.). 

--- et Bouguer (P.). OperationH pour meimrer l'inter­
valle entre Ville Juive et Juvisy. 

Acad. d. Sci. Paris, Mem., 1754, 172-ltl6; Hist., 
103-107. 

Tit!<> in full under lJOD<WER (P.). 

Canadian Jour., fo1· Canadian Journal of Indust.ry, Sci­
ence, and Art. 
sc', Toronto, ltJti6-'68. (Washington, Patent, Office.) 

Cantor (Moritz). Die riimischen Agrimensoren uud 
ihre Stelluug in der Geschichte der Feldmesskunst. 
Eiue bistorisch-mathematische Untersucl1uug. 

8°, Leipzig, 1875, pp. 237, 6 plates. (British Mn­
semn.) 

CAPE OF GOOD HOPE. 
EVEREST (G.). On the triangulation <?f the Cape of Good 

Hope. 
RoJ. Astron. Soc., Mew., 1, 18:!2-'25, 255-270. 

KATER (H.J. Contributions to &8tronomy and geodesy from 
the Cape of Good Hop-e. 

Londou, 18:)1. 

L.1.c.1.11.I.11 (N.-L. Dll). Journal hi•torlque dn voyage fait &fl 

cap de Eonne-Esp~rance. 
Paris, 1776. 

MACLEAn (T.). ObservaUone made at the Cape of Good Hope 
for the -vuriUcation of the amplitudu of' La.caiUt'e arc of 
th" rueridian. 

Roy. Soc. Loud., P1·oc., IV, 1839, 192-193; :Roy.Astron. Soc., 
Month. Not., v, 1839-'43,4&-50. 

-- On the position of Lacaille's stations at fhe Cape of 
Good Hope. 

Roy. Aatron. Soc., :Mem., XI. 18'0, Jll-137. 

CAPE OF GOOD HOPE-Continued. 
-- Report on the remeasurement of Lacaille'• arc. 

Roy. Astron. Soc. 1 :Month. Not., v111 184:~'471 57-58; .A.atron. 
Nacbr., xx1v, 1846, 359-364; Roy. Astron. Soc., Mem., xx, 
1851, 7-29; Month. Not., XVIII, 1858, 107-108, 313-316; XIX, 
1859, 137. 

-- Verification and extension of Lacaille's arc of the 
meritlia.n at the Cape of Good Hope. 

London, 1866. 

Carlini (Francesco) ePlana (G. A. A.). Relazione delle 
operazioni aMtronomiche per la misura di nn para­
llelo terrestrc. 

Accad. Sci. Torino, Mem., xxvnr, 18'M. 

Carlini (Francesco). Osservazioui della lnugbezza del 
penuolo simplice fatte all' altezza di mille te~e snl 
livello del mare. 

Eff. Astron., Milano, 18:.l4, 28-40. 
Revd. tn Bu!L Sci. Math. (Saigey), III, 1825, 278-301. 

---: Sabine (E.). An account of -'s ptmdulurn ex­
periments on Mont, Ceni8. 

Quart. Journ. Sci., n, 1827, 153-159. 

---: B. Ueber die Langen-Gradmessung im Parallel 
des 4.5. Grades. 

Hertha, IX, 1827, 277-2&;; XI, 1828, 448--456. 
Title iu full under B. 

--- Esposizione delle osservazioni di signali a pol­
vere movamente accesi snl monte Baldo e snl mont.e 
Cimone uell' anno 1825. 

Eff. Astron., Milano, 1828, 33-36; 1829, 25-38. 

--- Esposizione delle operazioni eseguite per assi­
cnrare coll' erezione di dne piramidi di grauito 
termini della base trigonometrica in Lombardia. 

Etf. Astron., Milano, 1837, 67-90. 

--- Sur la determination de la densite moyenne de 
la terre deduite de !'observation du pendule faite a 
!'hospice du Mont-Cenis en septembre 1821. Note de 
Charles-Ignace Giulio. 

Accad. Sci. Torino, Mem., n, 1840, 3"'9-385. 

--- Dell' ampiezza dell' arco di meridiano che a.ttra­
versando la pianura di Lompardia e terminato dai 
para.lleli di Zurigo e di Genova, premessa una. notizia 
gradi del rueridiano di Roma e di Torino. 

Eff . .A.stron., Milano, 1843, 3-68. 

Carney. Memoire snr les poids et les mesure... (H.) 
tJ0 , Montpellier, 1792, pp. 138. 

Carpenter (Frank de Yenx). Geographical surveying. 
Van Nostrand's Mag., XIV, 1876,513-521; XIX, 1878, 

52-71, 163-183. 

--- Geographical snrv.,ying, its uses, methods, and 
results. 

180, New York, 1878, pp. 176. (Gore.) 

Carret (Jules). Deplacernent de l'axe polaire. 
Soc. Geogr., Bull., xn, 1876, 473-491. 

Carusso (C.-D.). Notice sur Jes cartes topographiques 
<le l'etat-major general d'Autricbe-Hongrie. 

S0 , Geneva, l&l7, pp. 131. (Washingt-0n, COllllt 
Survey.) 

Casa (Vittorio de la). ()pusculo analitico di geodeaia 
sublime. 

s0 , Vienna, 18'24, pp. viii, 40, 1 plate. 
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Casati (Paolo). Term machinis mota ejusque gravitas 
et dimensio. • 

Romm, 16ij.5-'68. 
POGGE!CT>ORFF, I, 386-. 

Gasorati (Felice). Intorno ad alcuni punti della teoria 
dei minimi qmv]rati. • 

40, Roma, 185S. 

--- Sulla regola seguita da Bessel e dal sig. genera.le 
Ba.eyer, durante la nnsur:> dcl grado nulla Prn•eia 
onentale, per osservare gli angoli oriz7ontali snnza 
cnrreggere con ti nuamente la linca di colli mazione e 
1' asse di rotazione del cannocchiale del teodolitc. 

Accad. Lincei, Atti, II, 1875, 9-14. 

Cassini (Giovanni Domenico). De la meridienne dA 
l'OIJsernttoire royale de Paris, 1n·olongee jusqu'anx 
Pyrenees. • 

Acad. d. Sci. Paris, Mem., 1701, 171-184; HiRt., 
96--97. 

---~ Voyages an Cap Verd en Afriqnc et aux HeR de 
l'Ameriqne par MM. Varin, des Hayes et. de Glo•; 
avec une instruction pour ces sortes de voyages 
[W32]. (H.) 

Aca<l. d. Sci. Paris, M6m., v, 1736, 150-178. 
It contains the first clear recognition of the importance 

of pendul nm <1 bser•ations. 

Cassini (Jacques). Reflexions sur la mesure de la terre, 
rapportee par Snellius, dans BOn Ji vre intitnl6: Era­
tosthenes Batavus. 

A cad. d. Sci. Paris, Mem., 1702, 60-66; Hist., 82-83. 

01Jsenation8 de la longueur des pendnles a la 
Martinique. 

Acail. d. Sci. Paris, Mem., 1, 1708, 16. 

--- De la figure de la terre. 
A cad. d. Sci. Paris, Mem., 1713, 187-199; Hist., 

62--66. 

--- De la grandeur de la terre et de sa figure. 
Acad. d. Sci. Paris, !\fem., 1718, 245-2f>6; Hist., 

64-66. 

--- 'l'raite 1le 111 grandeur et de la figurA de la tcrre. 
40, Paris, 1720, pp. 306, 5 plates,4 maps. (British 

Museum.) 
Referred to in A cad. d. Sci. Paris, Hist., 66-77. 

--- Trait6 do la grandeur et de la figure de la terre. 
8", Amsterdam, 1723, pp. v, 376, 5 maps, 5 plates. 

(British Museum.) 

---- De la meridiennc de l'observatoire. 
Acnd. d. Sci. Paris, M6m., 1732, 452-470. 

--- R6pouse aux remarque11 qui oni, 6t6 dans le jour­
nal historique de la r6publique des lettres sur le 
irait6: "De la grantleur et <le la figure de la terre." 

Acail. d. Sci. Paris, Mem., 1732, 497-513. 
Corrections to , , De la grandeur ••• n I 51~513. 

--- De la carteje la. France, et de la perpeD<licnlaire 
U. la meridienne de Paris. 

Aca1l. d. Sci. Paris, Mem., 1733, 389-405; Hist., 
79-i:!l. 

--: Clal.raut (A.-C.). Determination 1le la perpen­
dicnlaire a. la. m6ridienne par -. 

Acad. d. Sci. Paris, Mem., 1733, 406--416; li3<J, 

83-96. 

Cassini (Jacques)-Continued. 
--- De la perpendiculaire a la meridienne de Paris 

prolongce vers !'orient. 
Acail. r1. Sci. Paris, !\fem., 1734, 434-452; Hist., 

74-77. 

-- Metbode de dererminer si la terre est spherique 
on non, et le rapport de ses degree entr'cux, taut sur 
les meridiens qne snr l'equateur et ses paralleles. 

Acad. rl. ~ci. J'aris, Mem., 1735, ii-Rf,. 

----: Clairaut (A.-C.). Sur la nouvelle m6Lhode de 
- ponr connaitrc la iignrn de h terre. 

Acad. d. Sei. l'aris, Mem., 173'1, 117-122. 

Seconrle. m6t bode de determiner si la terre est 
spherique ou non, independarnment des observations 
astronom iqnes. 

Acacl. d. Sci. Paris, Mem., 17:1', 25f>-261. 

--. - Des operations geometriques que l'on emploie 
pour <lCt<'rmiiier Jes distances sur la terre d des pre­
cantionR qn'il faut prP1u1rn pour les fairn le pins 
exacten:<'11t •1n'il <'st. possible. 

Aca<l. <l. Sci. Paris, Mem., 17a6, G4-8!i; Hist.., 80-84. 

--- Re.pons" a la di8sertation <le M. Celsius, profes­
seur royal il'astronomie a Upsal, snr les ohscrvationg 
qne l'on a faites en France pour determiner la figure 
de la tcrre. 

fF, Paris, 1738, pp. 16. (Paris, National.) 

--- Matllematische nnd genane Ahhandlnng von der 
Fignr unrl Grosse tler Ertle, wobey <lie bewnnderns­
wiirdige Verl1ingcrnng der Mittagslinio des ki\nig­
licben Ohservatorinm zn Paris dnrch ganz Frank­
reich von einem Ende dessclhen bis zum andern 
insbosomlere dent.Jich heschriehen uml vorgest.ellPt 
wird von -. Ihrcs "l"'ielfiiltigen l'l-ntzen wegen, RO in 
Ausiihnng der Geomet.rie, Trigonometric, Astronomic 
11tld Geographic daraus :zn er1angen stehet, ans dem 
franzosischen Original in die teut.sche Spraehe tren­
lich iibersetzet, zum Druck IJei<itdert urnl mit ei ner 
Vorredc statt einer Einloitung zn mehr,,n Verstand­
uiss <les ganzen "\Vercks begleitet, von Johann Al­
brecht Klimmen. 

8°, Ztirich, 1741, pp. xl, 416, 7 plates. (Berlin, Ob­
servatory.) 

--- Moyeus de constrnirn u11 pendule qui ne pu1sse 
s'allongerpar lachalcnr ni <le soraccourcirpar lo froid. 

Acad. d. Sci. Paris, :Milm., 1741, 363-371. 

Cassini (Jacques-Dominique). De lajonction <les ob­
servatoires de Paris et do Greenwich, et precis des 
travaux geographiqnes executes en France qui y ont 
donu6 lieu. 

Acad. d. Sci. Paris, Mem., li88, 706-7l7. 

--- ExpoR6 des operations faites en France en 1787 
pour la. jouction des observatoires de Paris et de 
Greenwich; par J\DL Cassini, Mechain et Lo Gemlrc. 
Description et nsago d'un nonvel instrument propre 
a clonner la mesure des angles, a la precision d'une 
seconde. 

FoL, Paris, [1791], pp. xv, 94, 5 plates. (British 
Mnseum.) 

--- Memoire sur les experiences faites par Borda sur 
la longneur tlu pendnle. • 

Paris, 17<J2. 
POGOBNDOKFF, I, 393. 
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Cassini de Thury ( Cesar-Pran9ois ). De la perpen dicu­
laire a la meridienne de Paris, decrite a la distance 
de f>0,000 t.oises de l'observatoire ,-era le midi. 

Acad. d. Sci. Paris, Mem., 1735, 403-413. 

--- Sur la perpendicnlaire a la rueridienne de J'ob­
servatoire iJ, la distance de 60,000 toises vers le nord. 

Acad. d. Sci. Paris, Mem., 1736, 339-341; Hist., 
103-104. 

--- Sur !es operations geometriques faites en France 
dans les a.nnees 1737-'38. 

Acad. d. Sci. Paris, Mem., 1739, 119-134. 

--- La rneridienne de l'Observatoire royal de Paris 
prolongee vers le nord. 

Acad. d. Sci. Paris, M6rn., 17,.40, 276-292; Hist., 
69-75. 

--- La rn6ridienne de l'Observatoire royal de PariA, 
v6rifiee dans toute l'.:ltenrlue du royaume par des 
non Telles observations.: ponr en dednire la vraye 
grandeur des degrcs de la terre, taut en longitude 
qu'en latitude, et pour y aswjettir toutes lea opera­
tions geometriques faites par ordre du roi, pour lever 
nne carte generale de la France. Avec des observa­
tions d'histoire natnrelle, faites clans les provinces 
traversees par la. 

Acad. d. Sci. Paris, Mem., 1742, 42-51. (Hist.) 
su, Paris, 1744, pp. 292, CCXXXV. 

This work contains the observations extending over 
several years made hy CAsRTNI, MAR.AT.nJ, and LA 
CAILLH, baTing in view tho two· fold imrpose of 
making s skeleton for a map of France anil deter· 
mining the lengths of degrees of latitude. The 
same stations were occupied in 1796 all(l 1797 by 
DKLAMBRE. 

Snr la jonction de la m6ridicnne de Paris avcc 
celle que Sne!lius a tracee dans Hollande; avec des 
reflexions snr la carte de la Flanilre. 

Acad. d. Sci. Paris, M6rn., 1748, 123-132; Hist., 
109-llG. 

-- et Bouguer (P. ). 011erations pour rnesurer l'inter­
valle entre Ville Jnive et .Juvisy. 

Acad. d. Sci. Paris, Mem., 1754, 172-186; Paris, 1757. 
ritle in foll under BOUGUER (P.). 

--- Mcmoire snr la J>rolongation de la perpenclicu­
Jnire de Parisjusqu'il. Vienne en Autriche. 

Acad. d. Sci. Paris,Mcm., 1763,299-317; Hist.,80-93, 

--- Comparaison de la Jatitmle des principales villes 
du royaume, deterrniuee par Jes observatiouR astro­
nomiqucs de MM. de l'Acacl6mie, a.Tee celle qui re­
sulte des triangles. 

Acad. d. Sci. Paris, Mem., 1764, 490-491; Hist., 
157-158. 

-- Relation de deux voyages faits en Allemagne par 
on1re dn roi. Par rapport iJ, la figure de la terre, 
pour determiner Ia grandeur des degreA <le longitude. 
Par rapport a Ia geographic, pour poser Jes foncle­
mens d'une carte gencrale et particnliere de l'Alle­
magne. Par rapport a l'astronomie, pour connottre 
la position des principales Yilles olt les astronomes 
allemands ont fait lenrs observations, et etablir une 
correspondance entre !es observe.toires <l'Allemagne 
et celui de Paris. 

4°, Paris, 1763, pp. x:xii, 186. 
2" ed., Paris, 1775. (British Museum.) 

Cassini de Thury (Cesar-:Fran9ois)-Continued. 
--- Relation d'nn voyage en Allemagne, qui com­

prend Jes operations relatives a la figure de la terre 
et a la geographic particuliero du Palatinat, du 
duche de Wurtemberg, du cercle de Souabe, de la 
Baviiire et de l'Antriche, fait par ordre du roi; snivie 
de la. description des conqniltes de Louis XV, depnis 
1745 jusqn'en 1748. 

4°, Paris, 1775, pp. xxviii, 194, 11 plates. (Wash­
ington, Congress.) 

--- Description geometrique de la terre. 
Paris, 1775." 

POGGE!IDORFF, I, 392. 

--: Beccaria (G. B.). Lettere al- sul gra.do tor­
inense. 

Firenze, 1777. 
Title in fa.II nnder BECCARIA (G. B.). 

--- Description geometriqne de la France. 
4°, Paris, 1783, pp. ii, 207, ·1 map. (Southampton, 

Ordnance Survey.) 

Castro (A. G. Ferreira de). See Ferreira de Ca.etro 
(A.G.). 

Cauchy (Augustin-Louis). Snr la plus grande erreur 
iJ, cra.indre dans nn resnltat moyeo, et Bur le systeme 
de facteurs qui rend cette plus grande erreur nn 
minimum. 

Acad. d. Sci. Paris, Comp. Rend., xxxvu, 185.31 

326-334. 

Cavendish (Henry). Experiments to determine the 
density of the earth. 

Roy. Soc. London, Phil. Trans., LXXXVIII, 1798, 
469-526; Ann. d. Phys. (Gilbert), n, 1i99, 1-62. 

Density= 5.48. Revd. in Bibl. Brit., Geneve, XI, 1799. 
233-Z4L 

Experiences pour determiner Ia densite de Ia 
terre, par Henry Cavendish; traduit <le l'anglais 
(Phil. Trans., LXXXVIII, 1798), parN.-M. Chompre. 
~cole Polytech., Jonrn., x, Ul15, 263-320. 

-- ; Baily (F.). On the repetition of -'s experi­
ments. 

Roy. Astron. Soc., Month. Not., 1v, 1839, 96-97. 

--: Babinet (J.). Note sur le calcul de- relative 
a la densite de Ia terre. 

Cosmos, xxrv, 1864, 543-545. 

Cayley (Arthur). On the attraction of an ellip!<Oid. Part 
1. On Legendre's solution of the problem of the 
attraction of an ellipsoi<l on an external point. 

Camb. Math. Journ. (Thomson), IV, 1849, 50-57. 

--- On theattractionofanellipsoid(Jacobi'smethod). 
Camb. Math. Journ. (Thom80n), v, 1850, 217-226. 

--- Note on the attraction of ellipsoids. 
Roy. Astron. Boe., Month. Not., xxrx, 1869, 254-

257. 

-- On the geodesic lines on an oblate spheroid. 
L., E., D. Phil. Mag., :XL, 18i<f. 328-340. 

--- On geodesic lines, in particular th01!0 of a quad­
ric surface. 

Math. Soc., Proc., 1v, 1871-'73, 191-211,368-380. 

-- On the geodesic lines on an ellipsoid. 
.Astron. Soc., Month. Not., XX.XU, 1812, 31-53, 55-

56. 
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Cayley (Arthur)-Continued. 
--- On the geodesic lines on an ellipsoid (Jacobi'e 

method). A review of-. 
Astron. Ges., Vierteljahrs., IX, 1874, 47-51. 

Cazin (A.). Intensite de la pesanteur a 1'1le St.-Paul. 
(H.) 

Acad. d. Sci. Paris, Comp. Rend., LXXXIn, 1876, 
1248-1250. 

Cellerler (Ch.). Note sur la mesure de la pesantenr par 
ltipendule. 

Soc. Phys. Geneve, Mem., XVIII, 1866, 1i, 197-218. 

--- Note sur le mouvement simultane d'un pendule 
et de ses supports. 

Jut. Geod. Cong., Gen.-Ber., 1877, 163-170. 

--- et Plantamour (E.). L'.Stat actuol oles travaux 
entrepris dans Jes diffllrents pays pour la determi­
uation de la pesauteur a !'aide du pendule :'i re .. e1·­
sion. 

Int. Geod. Cong., Gen.-Ber., 18SO, App. 2, 1-8. 

Celoria (M. E. G. ). Sopra una deviazione sensibile dcl 
filo a piombo esistente fra Milano e Genova. 

80,pp. 14. 
From Ist. Lombardo, Rend., xnr, 1884, v. 

Celsius (Anders). Bref om jorilens figur. • 
Upsala, 1736. 

Pogg@ndorff, r, 410. 

--- De observationibns pro figura telluris determi­
nanda in Gallia habitis disquisito. 

4°, Upsala, [1738], pp. 20. (British Museum.) 

-- : Maupertuie (P.-L.-M. de). La figure de la 
terre determinee par les observations de Maupertuis 
et-. 

Paris, 1738; 1739. 
English trans., London, 1738; German, Zlirich 

1741; Latin, Lipsire, 1742. 
Title in full under MAVPEf<TIUS (r.-L .. l\f. DE). 

--- : Cassini {J. ). Reponse a la diRserta1fon tle- snr 
les observations faites pour determiner la figurn de 
la terre. 

Paris, 1738. 
Title in fall under CABBINI (J.). 

-- : Eames (J'.). An account of a dissertation con­
taiuing remarks upon t.he obaerY:ttiona made in 
France to ascertain the figure of the earth by-. 

Itoy. Soc. London, Phil. Trans., xu, 1740, I, 371-
382. 

--- Anmerkung von dem Nutzen, der Erde recbte 
Gestalt und Grosse zu wissen. 

K. Vetens. Ak. Handl. iib. Holzbecher u. Kastner, 
III, 1741, 298-304. 

--- Tractatus de de Manpertnis de fignra telluris a 
dnbiis Zellerianis vindicatur. • 

40, Upsala., 1743. 
LA LA.llDE, 420. 

Celsius (Nicolaus). Geodesia. bl'<"vibus thosibns ct 
prublem&tibus explicata, quam consensu ampliss. 
fa.cult. in Regia Academia Upsalenai placido eru­
ditorum examini 1mbmittnnt prmsesNicolaus Celsius. 

240 [1696], pp. ix, 130. 
Nothing but problems in plane trigonometry are dis· 

onl!l!ed. 

Challis (James). Theory of the correction to be applied 
to a ball pendulum for the reduction to a vacnum. 

L., E., D. Phil. Mag., 1, 1832, 40-45; rn, 1833, 18&-
187. 

--- On the motion of a small sphere vibrating in a 
resisting medium. 

L., E., D. Phil. Mag., xvu, 1840, 462-467; xviii, 
1841, 131-133. 

Chanoine. Les travaux geod.Ssiques do la Societ6 im­
periale geographique de Russie, en Asie. 

Soc. Geogr., Bull., xn-, 18i7, 624-6.18. 

Chasles (Michel). Sur l'attraetion des ellipsoides. 
Acad. de l'lnst. Paris, Mem. Sav., Ix, 1846, 629-

715; £cole Polytech., Jonrn., xv, 1833, 224-265; Acad. 
de Belgique, BHll., IV, l83i, 388-389; CoITesp. Math. 
{Quetelet), IX, 1837, 475-47!J. 

--- Solntion syntl1ctique du probli'me de !'attrac­
tion d~" clli psoldes. 

Acad. cl. Sci. Pa,ris, Comp. Rend., v, 1837, 84:.!; YI, 

1!038, 902-915. 

Sur les lignes geodesiqnes et leR lignes de 
conrbnre des surfaces du second degre. 

Journ. Math. (Liouville ), XI, 1846, ;;-15. 

-- PropriMes des lignes geodesiques et des lignes 
de conrhnm de ces surfaces. 

Journ. Math. (Lion ville), x1, 1846, 105-119. 

-- Nouvelles demonstrations des deux equations 
relatives aux tangentes comrunnes '1 deux surfaces 
du second degrl'.i homofocaleA; et proprieres des 
ligues geode8iques et des lignes de courbure de ces 
surfaces. 

Aca.d. d. Sci. Paris, Comp. Re.ud., xxu, 1846, 313-
318. 

--- : Liouville (J'.). Note au sujet d'un memoire de 
M. - sur Jes Jignes geodesiques des surfaces. 

Jonrn. Math. (Liouville), XII, 1847, 25fi. 

Chasles (S.). Conni d'astronomie et de geodesie.• 
40, l'aris,. 1847. 

Chauvenet (William). Method of least squares. Ap­
pendix to manual of spherical and practical astron­
omy, n, 400-566. 

so, Philadelphia, n. d. Lippincott ,f· Co. (Gore.) 

Cheseaux (J.-Ph.-Loys de). Sur la grandeur et la fi­
gure de la terre. (11.) 

Lausanne, 1754. 

Chishol.J:ll (H. W. ). An account of comparison between 
two Russian pendnlurnsaud Repsold's scale, and be-· 
tween Repsold's scale and the standard subdivided 
imperial yarcl. 

Rep. Warden of the Standards, London, 1873-'74, 
26, 39-43. 

--- On the ~cience of weighing and measuring, and 
on the standards of weight and measure. 

Nature, VIII, 1873, 268-270. 

--- On the science of weighing anrl merumring, and 
standards of measure aml weight. 

so, London, 1877, pp. xiv, 19'2. (British Museum.) 

Chodzko (J'.). Coup d'ooil stir Jes traxaux trigonome­
triqnes du Caucase 1847-'63. • 

Tillis, 1864. 
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Chompre (Nicholas-Maurice): Cavendish (H.). Ex­
periences pour'. determiner la densite de la terre. 
Translated by-. 

f:cole Pol,rtecb., Jonrn., x, 1815, 263-320. • 
Title in full under CAVENDISH (H.J. 

Christoffel (E. B.). Ueber die Bestimmnng der Gestalt 
e;nPr krnrnrnen Oherfiacle dnrch locale MeNsnngen 
a11f 11erselben. 

• Journ. ii. Math. (Crelle), LXIV, 1136i>, 19:{-209. 

--- Allgemciue Theorie der geodiitischen Dreiecke. 
K. Ak. d. Wis~., rnath.-phys. Cl., Abhandl., 1R68, 

119-176. 

Cisoar (Gabriel de). Darstellung der im Lanfe einer 
'Velt-Umseg~lnng von den spanischen Corvetten 
"Descubierta" nnd "Atrevida" in Europa, Ame-
1foa, Asia, elem stilien Ocean und in Neu-Hollarn! g<'­
machten Pendel-Reolrnchtnngen. 

Mon. Corr. (Zach), xxr, 1812, 467-477. 

Civil Eng. and Arch. Jour., for Civil EngineAr and Arch­
itect's ,Journal. 

4", London, 1837-'68. (Vvashington, CongreB!l.) 

Civ.-Ing., fo1· Civil-Ingenienr. 
4°, }'reiberg, Leip,,ig, 1848+. (Washington, Pat­

<mt Office.) 

Clairaut (Alexis-Claude) [ Clairault by Poggenclorff]. 
D6termitrntion gcometriqne de la perpendiculaire a 
la mMidienne tracee par M. Cassini; avec plnsieurs 
methodes d'en tirer la grandeur et la fignre de la 
tt-rre. 

Aca<l. d. Sci. Paris, Mern., 1733, 406-416; 1739, 83-96. 

Sur la nouvelle metbotle de Ca>Jsini pour connal­
tre la figure de la terre. 

Acad. cl. Sci. Paris, Mem., li35, ll7-12'l. 

--- Snr la mesnre de la. ten-e par plusieurs arcs de 
meridien pris a differentes latitudes. 

Acad. cl. Sci. Paris, Mem., 1736, 111-120. 

--- Innstigationes aliquot., ex quibu• prnbetur ter­
rro figuram secundum leges a.ttractionis in ratione 
i1wersa qnarlrate distantiarum ma~me ad ellipsu 
accedere <lebere. 

Roy. Soc. London, Phil. Trans., XL, 17:18, 19-25. 
c = 1: 230.~fiO. 

--- Des centres d'oscillations dans des milieux resis­
tants. 

Acad. d. Sci. Paris, l\16m., 17:18, 150-161'l. 

--- : Maupertuis (P.-L.-M. de). La figure de la terre, 
determinee par Ies observations de Maupertnis et-. 

Pari•, l 7'J8. 
English translation, London, 1738, 1739. 
German translation, Zlirich, 1741. 
Latin translation, LipsiR', 1742. 

Title in f~ll under MAUl"RRTGIB (P.·L.-M. DE). 

--- An iu•p1iry concerning the figure of such planets 
as revolve about an axis, supposing the density con­
tinually to vary from the centre to the surface. 

Roy. Soc. Lomlon, Phil. Trans., XL, 1738, 277-300. 
Trnnslated by JOUN COLSON, from "La thoorle de la 

tlp:ure de la terre." Pa.tis, 1743. 

-- et Picard (J.). Degre du meridien entre Paris et 
Amiens. 

Paris, 1740. , 
German translation, Ziirich. 1742. Title in full un<ler 

PICARn (J.). 

Clairaut (Alexis-Claude )-Continued. 
--- La theorie de la figure de la terre, tiree des prin­

cipes de l'hydrostatic1ue. 
120, Paris, 1743, pp. xl, 305; Paris, 1808. 

A portion of this work, translated by JOHN COLSON, ap~ 
peared in Roy. Soc. London, Phil. Tram., 1738, 277-
306. 

--- Du systcme du monde dans !es principes de la 
gravitation universelle . 

Acad. cl. Sci. Paris, Mem., 1745, 329-364; Hist., 
f18--62. 

--- A transfation and explanation of some articles of 
the book entitled: Theorie de la figure de la terre, 
hy Mons. Clairant. 

Roy. Soc. London, Phil. Trans., XLVIn, 1753, i, 
73-85. 

--- Une nouvelle theorie de la. figure de la terre. • 
Jour. Sav., 1759. Pieces qui ont remporte le prix. 

4·=', Tonlouse, 1758. 

. ---: Stokes ( G. G. ). On attraction and on -'s 
theorem. 

Camb. Math. Journ. (Thomson), rv, 1849, 194-219. 

---: Haughton (S.). On ~'s theorem. 
Camb. Math. Jonrn. (Thomson), YI, 1851, 18-2-185. 

--- : Pratt (J. H.). On Professor Stokes' proof of-'s 
theornm. 

L.,E.,D. Phil. J\Iag., xxxrv, 18fi7, 2'1--26. 

--- . Helmert (F. R ). Das Theorem vou -. 
Zeits. f. Verrnes., vn, 1878, 121-145. 

Claramontins (Scipione). Opnscula varia mathema­
tica; in quihus tractatns I et III, de phasibns lnnm 
et horizonte sensibili, de diametro terrl!l. [Also:] Ex 
inspectione i maginis sn bject.i per refiexionem ex aqua 
qniescente in vase investigare quanta sit diameter 
terr a> .. 

8'', Bouonim, 16::i0, pp. viii, :t.?8. (Oxford, Bodleian.) 

Clark (Jacob M.). The English mile: its relation to 
the size of the earth ancl to ancient metrics. 

Van Nostrand's Mag., xxv1u, 188"J, 383-386. 

Clark ( Samuel ) : Love ( J. ). Geodresia. Corrected 
and improved by-. 

London, 1868. 
Title iu full under LOVE (J .). 

Clarke (Alexander RoBB ). On the msasurement of 
azimuths on a spheroid. 

Roy. Astron. Soc., Month. Not., XI, 1851, 147; Mem., 
xx, 1851, 131-136. 

--- On the figure, dimensions and mean specific 
gra.vity of the earth, as derived from the ordnance 
trigonometrical survey of Great Britain and Ireland. 

Roy. Soc. London, Phil. Trans., 1856, 607--626. 

--- [Some details respecting the trigonometrical 
survey of the British Isles.) 

Roy. Astroo. Soc., Month. Not., XVIII, 1858, 113-114. 

-- Note on Archdeacon Pratt's paper on the effect 
of loeal attraction on the English a.re. Communi­
cated by Lieut.-Col. James. 

Roy. Soc. London, Proc., IX, 1858, 496-497; Roy. 
Soc. London, Phil. Trans., CXLVUI, 18;)8,. 7~-789. 

Stating that a revision of distaneea "" given in recent 
volnmes of the onlnat:oo enTvey will ehange eome of 
the conclusions of the above art.icle. 
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Clarke (Alexander Ross)-Continue<l. 
--- Note on the fig11r11 of the ea.rth. 

Roy. Astrou. Soc., l\1onth. Not., XIX, ltiW, 36-38. 

--- On the figure of tho earth. 
Roy. AHtron. Soc., Month. Not., XIX, 1859, 26:3-264; 

Mom., XXIX, 1861, 2f>-44. 

--- On Archdeacon Pratt'8 figure of the earth. 
L., E., D. Phil. Mag., xxx1, lfl66, 190-Hl6. 

The figures of 1l1e ienrth ~edu,:Pd by Archdeacon Pratt 
are, although they hap1wu to lw near the trutll, 
arhitrnry retmlh, fonn<led on an incorreet, caleula­
tion1 nml can not he ta'kcn 10 supersede the resulta 
deriYed from the method of least squares, in wl1ich 
the <ldl~l':tio11~ at BY<·ry atatio11. without pal'tiality, 
are fully taken into areonat and their most probable 
la1u~~ exhibited. 

Pratt (J.B.). He ply to - on the determination 
of the fignre of the earth from geodetic data. 

L., E., D. Phil. Mag., XXXII, Hl(j(j, 17-2'.J. 

Comparisons (}f tho standards of length of 
England, France, Belgium, Prussia, Russia, India, 
Anst1·alia, ruad.e at the OrdnancH Survey office, South­
ampton, hy -, nuder t.lrn direction of Colonel Sir 
Henry James. Published by or<ler of the secretary 
of state for war. 

4°, London, 1866, pp. viii, 287, 5 plates; Roy. 
Soc. London, Phil. Tran•., 1866, 161-180. 

--- On the figure of the f'arth. 
L., E., D. Phil. Mt1g., XXXII, 1866, 236-237. 

Imdsts that Pratt's a11plfoatiun of local attraction is hypo­
thetical and arbitrary. 

On the course of geodetic lines on tl1e earth's 
snrface. 

L., E., D. Phil. Mag., xxxlx, 1870, 3"2-3G3. 

--- Results of the comparisons of the standards of 
length of England, Austria, Spain, United States, 
Cape of Good Hope, and of a Rccond Russian Kt,auda.r1l 
made at the Ordnance Survey office, Southampton. 

Roy. Soc. Loncion, Phil. TranR., 187"J, 445-469; 
Proc., XXI, 187:3, 407-iOS. 

With a pref.-tOf') allfl noteR on the Greek a.Jld Egyptian 
measures of length' by HENRY JAMES. 

Figure of the earth. 
Eucycl. Britannica, 9th ed., London, vn, 1877, 

rm"-608. 

--- On the potential of an ellipsoid at au external 
point. 

L., E., D. Phil. Mag., IV, 18i7, 458-461. 

-- On the figure of the earth. 
L., E:, D. Phil. Mag., VI, 1878, 81-93; The Obser­

vator)., II, 1879, 312-314. 
In which the three ax"" or the •pheroitlal earth antl two 

eccentricities are deduced. · 
Revd. in Jahrb. iib. <1. Fo~t•chr. d. Math., x, 1878, 767-768. 

[--.] Geodesy. 
Encycl. Brit.annica, London, x, lb79, 163-li2. 

--- Acconnt of the remeasurement of the length of 
Kater's pendulum at t}l(l Ordnance Survey offieti, 
Southam ptou. 

India, Trig. Survey, v, 1879, i, 1-9. 

-- Geodesy. 
8", Oxford, 1880, pp. xi, 35G. (Gore.) 

ll.evd., Nature, XX!, 1B80, 605-660; by HltllSCIUtt. (J.). 
Quart. Ju11rn. Sci., II, 1880, 405. 

H. Ex. 17--23 

Clarke (Alexander Ross)-Continued. 
-- : Frederici (R. M.). Die G11stalt und Grosse der 

Erde. Translate1l hy -, with notes. 
Nature, xvru, 1818, f>!)6-5C·8, 577-580, 60-2-604. 

---: Stone (E. J. ). R11dl1ction of latibu1t> aml 
logarithm of tbe earth'R rn<1ius with -·s value of 
the earth's compression. 

Roy. Astron. Soc., Month. Not., xun, 1882-'83, 
102-110. 

Clausen (Thomas). De rednctione teruporis, quo 06-

eillationes quotcunc1ue pendnli, ab amplitndini\ms 
magniR incipieutes, absolvuntnr, ad tempnH, q110 

totidcm oscillationes amplitudinis infinit.e parvae 
perticiuntnr. 

Astrou. Nachr., v, lo27, 91-94. 

--- De resistentia aeris, quomodo in motilms lentis 
a celeritate 11endct. 

Astron. Nachr., v, 1827, 9:l-OO. 

--- Ueber <lie Ilestimmung der Aliplattung dls Erd­
spliiiroi1lM. 

Astron. Nacbr., xxr, 11#4, 3:~l-336. 

--- Ceher den Einfi11ss der Umdrehung nu .. dcr Ge­
stalt (ler Enle auf tlie RcheinUaren Bewegungen an 
dcr Oberfl1iche derselhen. 

Aca<l. de St.-Peter'11ourg, Cl. Phys.-Math., Bull., 
x, 18!12, 17-31. 

Clay (Joseph). Olli!ervatious 0•1 tlw figure ot thn l\:lrtlJ. 
Am. Phil. Soc., Tran~ .. v, 11:'02, 312-:ll9. 

Qlemens (F. A.). Ceber die Methode <ler kleinst11n 

Quadrnte. • 
4°, Tilsit, 1848. 

Clotten (M. ). Hober konstanfo MesRuugsfehler in Poly­
gonziigen. 

Zcit.s. f. Vermes., xn, 1R83, GU~>4G. 

Clyrton (W. E.) and Perry (J.). Determination of t.IHl 
.-.cceleration of gravit,1• at Tokio, Japan. 

L., E.. D. Phil. Mag., IX, 1H80, 29'2-30l. 

COAST SURVEY. SeeUNITED STATES COAST 
AND GEODETIC SURVEY. 

Coster (A.) 1111d Gerland (E.). Beschreibung der Sarmn­
Jung a.stronomiscber, g-•o<liit.ischer und pbysikali­
scher Apparate im koniglichen MnsPnm zn Ca•sel. 
Festgabe fiir die 51. Yersammluug deutscher Natur­
forscber nn<l Aerzte, im Auftra~e des Herrn Ministers 
der geistlicben Unterrichts- und Medizinal-Angele­
genheiten verfa.sst vou -. 

40, Cassel, 1878, pp. 48, 5 pl. (Berlin, Geedetic In~ 
stitute.) 

Colby (Thomas) and Mudge (W.). An account of the 
trigonometrical survey, lti00-1809. 

London, 1811. 
'fltle in full untler M1mm: (W.1. 

---; Giegory (0.). Dissertations and letters regard­
ing tile survey of Englan<l by -. 

Lon<lon, 1815. 
Tille In fnll under GRRGORY (0.). 

Cole (W. H.). Comparisons of t-he lengths of lO·feet 
st-andards A a.nd H, and determinations of the differ­
ence of their expa.nsious. 

India., Trig. Survey, 11 18701 ii, 3-7. 
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Cole (W. H.)-Continnecl. 
--- Comparisons between the 10-foet standards B, S, 

and A. 
India, Trig. Survey, I 1 1870, iii, 8--12. 

--- On the periodic errors of graduated circles. 
India, Trig. Survey, u, 1879, iv, 95-108. 

--- On certain modificntions of Colonel Everest's 
system of observing introduced to meet the speciali­
ties of particular instrumeut.s. 

India, Trig. Survey,n, 18i9, v, 109-117. 

--- An alternative method of obtaining the formulm 
in Chapten• VIII and xv employed in the reduct.ion 
of triangnlation. Addi tiorntl forumlre and dewon­
strations. 

India, Trig. Survey, II, 1"'79, vii, 127-149. 
J..9.ee W ... U.KEH (J. T.). India, Trig. Survt\f, n, lb79, 101-

110. 1~5-~07. 

The theoretical errors of the triangulation oft he 
northwest qua1lrilateral. 

India, Trig. Survey, u, 1879, xi, 255-282. 

--- and Hennessey (J. B. N.). Rabun meridional 
series. 

India, Trig. Snrv<'y, IV, 1876, vi, 106--108, 3 
plates. 

--- Great arc meridional series. 
India, Trig. Survey, 1v, 1876, pp. xi, 7R, 104, 3 

plat.es. 

-- and Hennessey (J.B. N. ). Gurhagarh meridional 
series. 

India, Trig. Survey, iv, 1876, x, 115, 61, 1 
plate. 

--- Note on the simultanf'ous reduction. On the 
degree of numerical accuracy arrived at in the cal­
culations. 

India, Trig. Survey, VI, 18801 161-164. 

-- and Benn&11sey (J.B. N.). Great arc meridional 
series. Section 180 to 240. 

Inclia, Trig. Survey, VI, 1880, pp. iii, 124, 2 plates. 

--, Hcraohel (J.) and Hennessey (J.B. :N.). East 
coast seri .. s. 

India, Trig. Survey, VI, 1880, pp. xxxix, 161, 3 
plates. 

--- and Benneuey (J.B. N.). Jabalpnr meridional 
series. 

India, Trig. Survey, VI, 1880, pp. vii, 101, 2 
plates. 

--- --- Bilaspur meridional Reries. 
India, Trig. Survey, VI, 1880, pp. xviii, 128, 3 

plates. 

--- --- Bider longitudinal series. 
India, Trig. Survey, VI, 1€80, pp. xiv, iii, 1 plai;e. 

--- --- Calcutta longitudinal series. 
India, Trig. Survey, VI, 1880, pp. xiii, 226, 3 

plates. 

--- -- The simultaneous rednr.ti-On of the trian­
gulation embraced by the southeast quadrilateral. 

India, Trig. Survey, v1, 1880, pp. 164, 124, 2 
plates. 

--- The details of the meridional series, or series J 
of the north<>ast quadrilateral. 

India, Trig. Survey, vu, 1882, pp, i, 111. 

Cole (W. H.)-Continued. 
--- and Hennessey ( J. B. N. ). Eastern frontier 

series. 
India, Trig. 811rvey, VIII, 1882, pp. x, 1081 3 

plates. 

--- --- Brahmaputra meridional series. 
India, Trig. Survey, VIII, 1882, pp. xiv, 96, 2 plates. 

--- --- East Calcutta longitudinal series. 
India, Trig. Survey, VIII, 1882, pp. xii, 79, 1 plate. 

--- and Haig (C. T.). General description of the 
Jodpore series of the northwest quadrilateral. 

India, Trig. Sttrv<'y, 1v, A, 1886. 

Collignon (Ed.). Probleme de geodesie. 
As,oc. Franl(aise, 187!.I, 1:.!9-13i. 

Colpa. Een voorbild Yan constante fouten. • 
TiJdschrift voor Kadaster en Landmeetkunde, 11, 

1886, 91. 
Title from Zr.its. f. Vermes., xvn, 1888, 506. 

Colson (john): Clairaut (A. C.). An inquiry concern­
ing the tignre of such planets as revolve about an 
axis. Translated by -. 

Roy. Soc. Lornlon, Phil. Trans., XL, 1738, 277-
306. 

This is taken from La theorie de la figure de la terre, 
beginning with p. xxiv. 

Colvin (Verplanck). Reports on the progress of the 
.Adirondack survey, 1872 to 1883. 

8°, Albany, 4 vols. (Gore.) 

Comstock (C. B.). Annual report of the United States 
Lake Survey (for 1871). 

U.S. Eng. Rep., 1871, 982-1026, 1 map. 

--- Annual report of Major C. B. Comstock, Corps of 
Engineers, for the fiscal year ending June 30, 1872. 
(Operations of the Lake Survey.) 

U. S. Eng. Rep., 1872, 1031, 1108. 

--- Annual report of Major C. B. Comstock, Corps of 
Engineers, for the fiscal year ending June 30, 1873. 
(Operations of the Lake Survey.) 

U.S. Eng. Rep., 1873, 1169-1202. 

-- Annual report of Major C. B. Comstock, Cori's of 
Engineers, for the fiscal year ending June 30, 1874. 
(Operations of the Lake Survey.) 

U. S. Eng. Rep., 1874, 402-476, 3 maps. 

Survey of the northern and northwestern Jakes. 
Annual report of Major C. B. Comstock, Corps of En­
gineers, for the fiscal year ending June 30, 1875. 

U. S. Eng. Rep., 1875, u, 852-918, 3 charts. 

--- Note11 on European surveys. 
• U. 8. Eng. Rep., App. HH., 1876, So, 107, 8 maps, 
Washington, 1676. 

This is a compilation from the report• of the geodetic 
and topographic surveys of Great Britaill, Germany, 
Austria, Italy, Spa.in, Switzerland, Sweden and Nor· 
way, Belgium, and RllB8ia. 

Re~d in Zeit&£ Vermes., XII, 1883, 156-164, by KERSCH· 
BAUll. 

Sarver of the northern and northwestern lakM 
and the .MiSBissippi River. Annual report of Major 
C. B. Comstock, Corps of Engineers, for the llscal 
year ending June 30, 1877, 

U. 8. Eng. Rep., 1877, 1105-1206, 3 charts, 4 plates. 
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Comstock (C. B.)-Contimrnd. 
--- Survey of the northern and northwestern lakes 

and the Mississippi Riwr. Annual report of Major 
C. B. Comstock, Corps of Engineers, for the fiscal 
yrnr ending June 30, 1871'. 

U. S. Eng. Rep., 1878, 1:355-1419. 

--- 8nrw1y ofthA nort,hl'rn anfl northwestern lakes 
and the Mississippi River. Ammal report. of Major 
C. B. Cornsl,ock, CorpA of Engineers, for the fiscal 
year ending June :w, 1879. 

U. S. Eng. Hep., 1879, l8m-l!l72, 5 plates, 2 maps. 

--- Survey of the nort,hern and northwestern lakes. 
Report of Major C. B. Comstock, Corpe of Engineer~. 
Rvt. Brig. Gen. U. S. A., officer in charge of tbe work, 
for the fiHcal year eudi11g June 30, 1880. 

U. S. Eng. Rep., 1880, 23G&-24G8, 2 chartH, 4 
.rlates. 

--- Survey of the nort,hern and northwest,ern lake~. 
Annual report of Major C. B. Comstock, Corp~ of En­
gineers, U. S. A., officer in charge of the work, for the 
fiscal year ending June 30, 1881. 

U. S. Eng. Rep., 1881, 111, 2781-2803, 3 charts, 

--- Report upon the triangulation of the United 
States Lake Survey. By J,ient. Col. C. B. Comstock, 
Corps of Engineers, aided by the aFsistants 011 the . 
survey. 

4°, Washington, 1882, pp. xx, 9'22, 30 pl. Form­
ing No. 24, of the U.S. Eng. Professional Papers. 

Errata to pp. xv and 9'.?3-925 publi~hed i11 1885. 
(Gore.) 

--- Survey of the northern and northwestern lakes. 
Annual report of Lieutenan t-Colond C. B. Comstock, 
Corps of Engineers, Rvt. Briir. Ben. U. S. A., officer in 
charge of the work, for the fiscal year ending June 
30, 1882. 

U. S. Eng. Rep., 1882, 2785:28-20, 4 plates. 

--- Ratio of the metre to the yard. 
Nat. Aca<l. Sci., Mem., III, 1886, 101-102. 

Condamine (Charles-Marie de la). Description d'un 
instrument qui pent smvir a determiner, sur la snr­
face de la term, tons Jes points d'un cercle para.Hele 
a l'equateur. 

Acad. d. Sci. Paris, Mem., 1733, 294-301. 

--- De la rnes1ire du pendule a St. Dominigue. 
Ac11.11. d. Sci. Paris, Mem., 1735, 529-544. 

--- Relation abreg&• d'nn voyage fa.it. dans l'interieur 
de l'Ameriqne meridionale <lepnis la elite de la mer 
du sud jusqn'aux clltes du Bresil et de la Gucaire, 
en descendant la riviCre des Aruazones. 

SC, Paris, 1745, pp. xvi, 216. (Oxford, Bodleian.) 
Bound with Lettre a Madame*'• 

-- Extrait des operations trigonometriques et des 
observations astronomiques faites ponr lamesuredes 
degres du meridian aux environs de l'equaleur. 

Aca.d. d. Sci. Paris, Mem., 1746, 618-668. 

--- Lf>ttre i\ Ma.dame • • ~ snr l'emente populaire ex­
citee en la vilJe <le Cneni;a an Peron, 2'J aol'tt 17:39, 
oontre Jes academiciene des S-Oiencee envoy.SS pour la 
mesure de la terre. (Anon.) 

So, Paris, 1746, pp. 108. (Oxford, Bodleian.) 

Condamine (Charles-Marie d" la)-Continned. 
--- Dekort verbaal Y. ee11 r<'ZZP gPdaan in't binnen­

hnds ge<leclte v. Z. America.• 
U. h. Fr., Ams.ter<lam, l741i. 

--- Nonvean JlfOjPt d'nne m<>Rnre invariable propre 
a servir de mesnre con11n111rn a t,ontes lm1 JJations. 

Aead. d. S1·i. Paris, Me111., 17'17, 489-GH; (Hist.), 
82-88. 

PropOBeR to take t1rn length of thP. equinoctial pendulums 
a1J a halftoi.Be. 

Mesure de" t roi" premiers <l<>g res du meridien daus 
!'hemisphere austral tircu de~ obRervations •le MM. 
de l' Academie rnyale des sciences, etl\'oycs par le roi 
sous l'equateur. 

4°, Paris, 1751, pp. viii, [10), 200, x. (Paris, Na­
tional.) 

--- Supplement an journal l1i,toriq1w 1111 yn~·age ,1, 

l'e'lnat<'ur, et an livre de la mesnre des trois premiers 
dPgrcs du 1111fri1lie11, ponr hervir de ri\ponse :wx ob­
jections de M. B[ougner]. 

4°, Part, 1, Paris, l7,"i2, l'P· viii, &2; Part 2, Pari", 
17&4, [iv], 2:i6. (Paris, National.) 

--- Reponse a la lettre de M. Bouguer snr divers 
points d'astronomie prati<]ue, et snr le supplement 
de M. de la Coudamine. 

4°, Paris, 1754, pp. 11. (British Museum.) 

--- : Bouguer (P. ). Lettre snr "Le supplement au 
journal" de l\L -. 

Paris, li54. 
Title in full under BmJGUER (P.). 

--- Extract, of a letter of :Mons. la Condaminn to Dr. 
Matty, part of which regards tbe measures of La­
caille, Marie, and Boscovitcb. 
· Roy. Soc. London, Phil. Trans .. xux, 1756, ii, 623-
624. 

--: David (J.-P.). Ri\11lique a la lettrede M. - snr 
la figure de Jn terre. 

La Haye, 1769. 
Title in full under DAVID (J.-P.). 

-- : David ('1.-P.). DiBBertation sur la figure de la 
terre, angmentee d'une lettre de M. -. 

La Haye, 17il. 
Title in full under DAVID (J,.I'.). 

--- Remarqnes sur la Loise etalon du Chil.telet,, et snr 
les di verses toises employel\H nux mesnres des degres 
terrestres et a celle du pendu!P a secondes. 

Acad. d. Sci. Paris, Mem., 1772, u, 48'.?-501; IIi~t,., 

8-13. 

C., D. L. [de la Condamine]. Lettre de - snr le sort 
des aHtronomes qui ont en part aux dernieres lllef'nres 
de la terre dep11is 1735. 

Journ. d. Sav., 1774. 
LA LAND&, 537. 

-- : Grenus (T.). Rll8nltate einer Vergleichung der 
Werk" von -. 

Mon. Corr. (Zach), XVI, 1807, 238-256. 

Conder (Claude Reigni.er). The trigonometrical sur­
vey of Palestine. 

Roy. Soc. Edinb., Proo., x, 1879-80, 379-397. 

Condorcet et Borda (J.-C.). Rapportsurlechoixd'nue 
unite de mesurll8. 

Acad. d. Sci. Paris, Mem., li91, 7-16. (Hist.) 
Title in fnll und•r BORDA (J .. C.). 
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Conn. Acad. Sci., Metn., fo1· Memoirs of the Connecticut 
Academy of Arts and Sciences. 

so, New Haven, 1810-'16 ( 4 v. ). (Washington, 
Congress.) 

Conn. Acad. Sci., Trans., for Transactions of the Con­
necticut Academy of Arts and Sciences. 

s0 , New Haven, 18G6 +. (Washington, Congress.) 

Conn. d. Temps, for Connaissances des tP-mps. 
120, Paris, 1703 +. (Washington, Observatory.) 

Conrade (P. A.).GroBBc, Gestalt und Dicke der Ertle.• 
Koln, 1879. 

Conraten (J'ohan). Gcodaisia, das ist: von bewahrtcr 
Feltlmessung eyn griindlicl1er Rericht: wie nlimlich 
beyde all er Felder Grosse zu rncsscn und a1Jzurecb11eu: 
a.nch allerley crforderte Pliitze von andern Ff'liiern 
In gewissen Messe anss und abzutheilen oder auch 
an iiiPs~ibige auzmnesRen Rei11. 

8'', StraRSburg, 1580, pp. vi, 86. (Berlin, Royal.) 

Cooke (J'ohn). A description of n new st,andard for 
Wf'ights and mt>ll!<lHPS. 

Am. Pili!. Soc., Trans., III, 1793, 328-330. 

Corabceuf (Jean-Baptiste). Stu Jes ope.rations geode­
siques <leM Pyrenees et la comparaison au niveau des 
dcux mers. 

Acad. d. l'InHt. Paris, Mom. Sav., n1, lt'32, 45-131. 
The abo'\"~ includes: "Exposl> des operationH quj ont et~ 

faites en 1825 aux <leux extrCmitCR <1e la haRf\ de 
Perpignan, 11 1()5-llC. 

Expose des operations qui ont ete faites en 1825 
aux de11x extremites de la base de Perpignan. 

Conn. d. Temps, 1832, 74-78. 

Rapport snr les_operations geodesiqnes faites Pn 
Sardaigne pour la construction d'unccart.ede cette !le. 

Soc. Gcogr., Bull., xu, 1839, 43-50. 

--- Rapport sur uue rplation des op6ra.tions geode­
siques qui ont ete ex6cutees darn; les provinces sep­
tentrionales du royaume de Naples. 

Soc. Geogr., Bull., xu, 1839, M--68. 

--- Notice snr les operations gcodesiques qne les in­
genieurs geograpbes fran~iais executllrent a Rome en 
1809 ct 1810. 

Soc. Geogr., Bull., v, 18.'>3, 353-374; v1, 18G3, 5-72. 

Cornu (Alfred) et Baille (J'.). Determination 11ouvPllc 
de la constant,e do l'attraction et do la densite 
moyenne ile la terre. 

Acad. d. Sci. Paris, Comp. Rend., LXXVI, 1873, 
954-958; Chemical News, xxvn, 187a, 211. 

--- Triangulation destinoo fl raccorder les resnltats 
de la meridienne de Cassini (1740) avec ceux de la 
mliridienne de Delambre (1792) pour contrMer la dis­
tance de l'observatoire a la tour de Montthcry. 

Obs. de Paris, Ann. (Mrm.), x111, 1874, 303-:lOI'. 

-- et Baille (J'.). Sur la wesure do la cleusite moy-
enne cle la terre. 

:A.cad. d.·Soi. Parifl, Comp. Rend., Lxxxv1, 1878, 699-
702; Ann. d. Phys. (Poggcndorfl), u, 1878, 453-455. 

Density = 5.56. 

--- --- AnalyRff do l'intlmmce pertnrhatrice des 
termes proportfo11nels RU Carre des ecarts du levier de 
la balance do torsion. 

Acad. d. Sci. Paris, Comp. Rend., LXXXVI, 1878, 
1001. 

Cornu (Alfred) et Baille (J.)-Coutinued. 
--- Rapport sur le prix Gay relatif au pendule a re­

version. 
Acad. d. Sci. Paris, Comp. Rend., CI, 188G, 1391-

1396. 

Cornu (M.). Captain Porrier's geodetic operatfons in 
Algeria. 

Nature, vn, 1sn, 4G0-451. 
A short account of the connection of France with Alge­

ria through Spain. 

Corr. Astron. (Zach),forCorrespondance ast.ronomiqne, 
geograpbique, bydrographiqne et statistique du 
Baron de Zach. 

8c, Gtmes, 1818-'26 (15 vols.). (Washington, Ob­
servntory.) 

Corr. Math. (Quetelet), for Corrcspoudance mathema­
ticprn et phy8i1p10 (Quetelet. ). 

8°, Gnnd, Bruxelles, ltl:!ii-'3~. (Brussels, Royal.) 

Corr. Sci. Roma, fo·r Corriwpondeuza scieutifica di Roma 
l' avanza.mento delle scienze (Scarpellini.). 

4°, Roma, 1848-'69 (12 vols.). 

Costard <George). History of astronomy, witb applica­
tion to geography, history, arnl chronology, exem­
plified by the globes, with engravings. 

40, London, 17(i7, pp. 307. (Oxford, Bodleian.) 

Cotton (H. C.). Ou the trigonometricaJ. survey of Van 
Diemen'R Land. 

Van Diemen's Land, Roy. Soc., Papers, III, 1855-
'59, i, 9'.l-108. 

--- Notes on the trigonometrical survey of Tasma­
nia .. 

Professional Papers on Indian Engineering; 1, 1863-

'fl4, 86--100. 

Couplet le fils. Difference de la longueur dn pendule 
a Lisbonne et a Paris. 

Acad. d. Sci. Paris, Mem., 1700, 174-175; Hist., 116-
120. 

Cousin (Jacques Antoine Joseph). De figura terrai 
commentatio. 

Acad. Mogunt., Acta, II, 1777, 20~-216. 

Couto (Mattheus Valente do). Mcmoria sobrc os 
principios, em quo se deve fnndar qualquer methodo 
de calCJJlar a longitude geografica de uno logar; 
teudo atten~ao a' figura de terra. 

Acad. d. Sci. Lisboa, Mem_, n, 1848, 301-316. 

Covarrubias (Francisco Diaz). Coleecion de tablas 
geodesicas para las latitudes de la republica. 

Soc. Mex. Geogr., Bol., x, 1865, 12f:r-143. 

--- Tratado de topograffa y de geodesia con Jos pri­
meros elemt>ntos de astronomfa prltctica. 

2 vols., 8°, Geodesia y Astronomfa., n, Mexico, 1869, 
pp. 564,2pl. (Washington, Obeorvatory.) 

- -- Recherches relatives a l'infl.uence de la chaleur 
110laire sur la ftgare de la terre. 

so, Paris, 1881, pp. iv, 56. (Paris, Observatory.) 

Cram (Thomaa J'efferson). On the length of a degree 
of the terrestrial meridian; oblateness and axes of 
the earth; comparative ol1lateness of the planets; 
reduction oflatitude; radiu&ofthe earth; and length 
of a.degree of parallel of latitude; with appropri-

<At.e tahlee. 
All1. Joum. Sci., XXXI, 1837, 222--235. 
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Cramer (W.). Beitrage zm· Geschichte der Vorstellung 
von der Gestalt der Erde. • 

Barr iu Elsass, 1877. 
Title from .fahrh. iih. d. Forlschr. d. Math., IX, 1877, 773. 

Crawford (James Ludovic, Earl of). On the deviations 
of the plumb-line evinced in the Islaml of l\lauritins. 

Dun Echt Obsy. Pub1ications, m, 1885, 499-506. 

Christiani (Girolamo Francesco). Delle misure d' ogni 
genere autiche e rnoderne, con note letterarie e fisico­
matematiche, a gioYamento di qualunquc architetto. 

4°, Brescia, 1760, pp. xxiv, 208, 2 plates. (Gore.) 

Crofton (Morgan W.J. On the proof of the law of er­
rors of obSBrvations. 

Roy. Soc. Lomlon, Phil. Trans., CLX, 1870, 179-188; 
Proc., xvn, 1869, 406-407. 

Revd. in .Tah.rb. iib. d. Fortschr. d. Math., 11, 1869-'70, 115, 
by C(AYLEYj. 

Croizet t Vincent). Geodesic generalc et methodique 
des geodesies, consideree sous fo rapport ile Jn. me­
sure et de la division des terres, et suivie des tables 
des logarithmes des nomures et des siuus, tangentes, 
etc., avec sept decimales. 

4°, :J;:aris et P6rom1<', 1840, pp. xx, 488, ~1 plates. 
Preceded by "Coup·d'reil rapide sur l'histoire des ma· 

thematiquea pures." 

Crosthwaite (John). Au account aml descri;:ition of 
three pendulums invented and constructed uy the 
author. 

Roy. Irish Acad., Trans., u, 1788, 7-12. 

Crotti. Compensazione degli errori nei rilievi geodetici. * 
II Politecl'ico, XXXIV, 188fi, 587. 

Title from Zeita. f. Vcrmes., xv11, 1888, 500. 

Croyere (de la). See Isle de la Croyere (Josephus 
Nicol de l' ). 

Cruls (Louis). Les travaux de la mesu::-c d'un arc de 
meridieu au Bresil, sons la direction de E. Liais. 

8°, Rio de Janeiro, 1876, pp. 6. 

Cubr (Em.). Von den Er<lmesR1111gen.* 
Zeitschr. zur PfiegederMath. u. Phys., redigirtvon 

F. J. Studnicka, Prag, nr, 1874, 228-:lGl; rv, 187i:i. 
Revd. in .T ahrb. iib. d. Forl<lChr. d. Math .. vr, 1874, 724-72i, 

by W[RYRj. 

Cunningham (Allan). The India survey. 
• Na:ure, xxvn, 1882, 97-98. 

A. review of the general report on the operations of the 
survey of Indm during 1880-'81. 

Cutts (:Richard D.). Memoranda relating to the field 
work of a secondary triangulation. Description of 
station signals, methods of ol>servations, correction 
for phase, eccentricity, spherical excess, measure­
ment of subsidiary base-lines, etc. 

U. S. and G. Survey, Rep., 1868, 109-139; 188'2, 
151-197. . 

--- Field work of the triangulation. (Reprinted, 
with additions, from U. S. Coast Survey Report for 
11;68). 

4°, Washington, Gov't Printing Office, 1877, pp. 45. 

Czemak. (P.) und Hiecke (R.). Pendelversuche.* 
Wien, 1885. 

Ozemy. Die Wirknngen der Wintle auf die Gesta.Itung 
rlerErde. 

Petermann's Mittheil., xxu, 1876, Erganzung· 
ahefte, 48. 

Czuber (Emanuel). Bernerknngen tiller die mathema­
t1sche Behandlung von Beolia.chtungsergebnissen. 

Tech. Bli1tter, vm, 187(], 131-1:39. 

--- Genauigkeit der geodiitischen Punktuestimmung 
durch zwei und mehrem Gra<le. 

Tech. Illiitter, x, 187>-!, 1-24. 

--- Geometiische Wahrscheinlichkeiten und Mittel­
werfo. 

8°, Leipzig, 1884, pp. v, 244, Teubner. 
Revd. in .Tahrb. iib. d. Fortsclir. d. Math., XVI, 1884, ol7S-

180, by Ls. (LAZARUS]. 

D. On the general principles of geodesy, and on the 
several method• uy which may be constructed a map 
of any country. 

Gleaniugs in Science, Calcutta, II, 1830, 1-9. 

D. {A. B. C.). A concise method of determining the 
figure of a gravitating uody revolving round anotl..te1·. 

Joum. Nat. Phil. (Nicholson), xx, 1808, 20f~214. 

Daddi (G. B. ). Corso di geodesia. Sciola d' applicazioue 
<l' artiglieriu c geuio. 

8°, Tmino, 1876, pp. ~J72, 23 plates. 
Unione ty1-.ografiea. 

--- Della cornhinazioue degli errori nel metodo dei 
minimi 11uadrate." 

Torino, 1879. 

Dalby (Isaac). Remarks 011 Major-General Roy's ac­
count of the trigonometrical operations. 

Roy. Soc. Lornlon, Phil. Trans., LXXX, 17HO, 59:l-
614. 

Dalby (I.) and Mudge (W.). Account of the trigono­
metrical •un·ey carritd ou iu 1791. 

Roy. Soc. Loudou, 17ll:i, 414-591. 

Dalby (Isaac). A sl10rt account of the late R. Burrow's 
measnrerneut of a <lcgr<>c of Jongitllllo and another 
of latitude ne:ir the tropic in Bengal in the year 
1790 and 17!11, h~· I"aak Ualhy. 

4°, Loudon, 17!16, pp. 21. (Southampton, Ordnance 
Survey.) 

a : b :: 22n1 : 230!. 

Dalby (I.) and Mudge (W.). An account of the opera­
tions C[l.rriecl on for accomplishing a tr1gonometrical 
survey ofEnglarnl and Wales. 

London, 1799. 
'.l'itle in full under MUl>GE (W.). 

Dalby (Isaac): Tiarks t J, L. ). Ou -'s method of find­
ing the difforence of longitude between two points 
of a gco1letical line on a spheroid. 

Phil. Mag. (Taylor), 1v, 1828, 364-370. 

Dalrymple-Hay (Harley H.). Trigonometrical survey­
ing. 

Inst. c;vil .Eng., Proc., LXXX, 1885, 283-3Hi. 

Dangoe. Ouservatious sur Jes refi:a.ctions terrestre8. 
Savans f;tr., Mem., r, 1806, 463-468; .Ann, d. Phys. 

(Gilbert.), XLVII, ltil4, 442-446. 

Danvers (P. C.). The surveys of India. II. The trigo­
nometrical survey (with a sketch map). 

Quart. Journ, Sci., vn, 1870, 448-458. 

D~rboux (G.). Sur une serie de lignes analogues aux 
lignes geod6siques, 

teole Norm., Ann., vu, 1870, 175-180. 

Darlington (William). Mason and Dixon's line, 
Historical Mag., 11, 1858, 37-42. 
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Darquier de Pellepoix (Augustin ). Observations 
ast.ronomiques faites a Toulouse. Dettxieme partio. 
(H.) 

Length of second's pendulum at Toulouse, pp. 219-240. 

Darwin (G. H.). Note ou the ellipticity of tho earth's 
strata. 

Mese. of Math., vi, 1877, 10!)...110. 

--- Ou the bodily tides of viscous and semi-elastic 
spheroids, and ou the ocean tides upon a yielding nu­
cleus. 

Roy. Soc. London, Phil. Trans., 1879, i, 1-:35. 

--- Ou tho iirecession of a visP-ons spheroid antl on 
the remote history of the earth. 

Roy. Soc. Lont1on, Phil. Trans., 1879, ii, 447~5:\R, 
I plate. 

Re..-d. in Nature, x1x1 18791 292--2-93. 

--- Prol•lems eonnected with the tides of a viscous 
spheroid. 

Roy. Soc. London, Phil. Trans., 1879, ii, 539-593. 

-- Tho analytical expreBSion which gives the history 
of a fluid planet of small viscosity attended by a 
single satellite. 

Roy. Soc. London, Proc., L, 1880, 255-ll7H. 

--- On an instrnment for detecting and measuring 
small chauges in the direction of the force of gravity. 

8'', 32 pp. 
From: Brit . .A • .A. S., ReJ>., 1881-'82. 

--- On the figure of equilibrium of a planet of het­
erogeneous deu8ity. 

Roy. Soc. Lonrlon, Proc., xxxv1, 1R83-'84, lr>8-16fr 
Th-A eonvPr~o of L.\PLACE't-; metho<l for (ltjtermining the 

fig: um of tlit• cadb; tLat is, assnming a giveu figut·H 
to 1im1 f]i(' faw of com!Jres~iUility. 

Dausey (P.). PreciH de~ operations geodesiques qu'ont 
servi cle babe aux cartes l't plans des trois premieres 
parties <111 l'ilote fran.,ais. 

40, Pari~, 1829. 
Expose des tnLTSHlX rrlutifli a la reconnoissance hydro­

graphiqu~ <let! c:Otes occi<lcntafoa de Franco par 
BEAUTEl!l'S·BEACl'Hl:, 011-124. 

Sur le !eve trigonometrique de l'etat de MBBSa­
chusetts. 

Soc. G6ogr., Bull., XYI 1841, 324-331. 
Reganling BoanEN's sur\-ey. 

David (Aloys). Trigonometrische Vermessung zur Ver­
bintlung tler Prager Sternwarte mit dem Lorcnzberge 
und znr Bestimrnung dcr Breito des Ortes auf dem 
Rrailschin, wo Tycho beobachtet hat. 

K. hohm. G<>.s., Ahlrnntll., u, 18()5, iii, 1-45. 

--- Geogmphit>che Ortsbestimmungen von Manetin 
und Kaletz, Pilsen unit Chotiel!-Ohan; sarumt Vor­
schHigen, die Gestalt der Erde ans Langenbestim­
mnngen durch Blickfeuer und Sternbedeckungen zu 
bereclinen. 

K. biihm. Ges., Al•handl., IV, 1814, ii, 1-f.O. 

[David (J.-P.).1 Replique a la lcttre de M. de la Conda­
mine par !'auteur tlc la dissertation snr la figure de 
la. terre. 

8°, A la Haye, 1769, pp. 64. 

--- Disaertation sur la figure de Ja terre, oil. l'ou 
prouve que d'apres les experiences faites au P61·ou et 
au cercle rolaire, cette J>lanHc t\tre allongee par Jes 

pllles. Nouvelle 6dition, a11gment6e d'une lettre de 

[David (J.-P.)]-Continued. 
M. <le la Conda.mine, et d'une replique a cette Iott.re, 
dans laqnelle on expose plusieurs faits probatoires de 
l'o1>inion de !'auteur; entre autres nn precis et un 
resultat des iugeni.,uses experiences faitcs aux Alpes 
en 1767 et 1768, pour trouver le rapport de la pesan­
tenr con,.i<leree au sommet an pied d'nne de ces mon­
tagncs; et dans laq uelle, en donnant la veritable cause 
dPB refractions irreguliereM et cxitique" sur la cause 
singulicre que M. Bougncr assignoit a co phenomcne. 

8°, A la Haye, 1771, pp. 58, 5 plates. (Paris, Ob­
servatory.) 

Davidson (George). Improved clamp for telescope of 
the theodolite. 

U.S. C. and G. Survey, Rep .. 1874, 153. 

--- Improved open vertical clamp for telescopes of 
theodolites and meridian instruments. 

U. S. C. and G. Survey, Rep., 1877, 182. 

--- Geodetic instruments of precision at the Paris 
exposition and in European workshops.,. 

Nat. Acad. Sci., Proc., 1871:!. 

--- Report of the measurement of the Yolo base, 
California. 

U. S. C. and G. Survey, Rep., 1882, 139-149. 

-- and Schott (C. A.). Results for the length of 
the primary base line in Yolo Couuty, Cal. 

U. S. C. and G. Survey, Rep., 181:!3, 273-288. 

--- The run of the micrometer. 
U. E-!. C. and G. Survey, Rep., 1884, 377-38.5. 

--- Standard geod.,tic data. 
Cal. Aca<l. Sci., Bull., u, 1887, 319-3'24. 

Contains revised positions of points on the Pacific coast. 

Davie { C. H. ). The CCJast Survey oft he United States. 
8°, Cambridge, 1849, pp. 34. (Gore). 

--- The Coast Survey of tl.te United States. 
8°, Washington, 1851, pp. 28. (Gore). 

Davis (Jefferson). Speech on the subject of the Coast 
Survey of the United States; deliverecl in the Senate 
of the United States, Monday, Feb. 19, 1849. 

8°, n. d., pp. 18, with pp. 19-40, appendix. (Gore.) 
Containing lettel'S and resolutions •indorsing the work 

of the Co8'1t Survey. 

Davout. Sur la forme de la surface de la tene. (H.) 
A.cad. d. Sci. Paris, Comp. Rend., 1845, u. 

Day (Murray S. ). Report of the trigonometrical survey 
of the Island of Hokkaido for 1875. 

40, New York, 1876, pp. 91. 

Debauve (Alphonse}. Manuel de l'ingenteur des pouts 
ct chanssees. &n• fascicule. Goodesie, nivellement, 
leve des plans. 

8°, Paris, 1872, pp. 155, 7 pl. (British Museum). 

Docher (0.). Die einfache und Doppelpnnkteinschal­
tnng im Dreiecks-Netzc. 

Zeits. f. Vermes., Jl:VI, 1888, 140-152. 

Decker (A.). Lehrbuch der hoheren Geodas1e. 
80, Mmmheim, 1836, pp. Yi, 304, 3 plates. 

Dedekind (J'ullus Wilhelm Riobard). Ueber die Be­
etimmung der Prii.cision einer Beoboohtnngsuiethod.e 
nach der Method.e der kleinsten Qnadrate. 

Naturf. Qes. Zttrich, Vierteljahrs., v, 1860, 76-83. 
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Defforges ( G. ). Memoire sur la mesuro de l'intensite de 

la pesanteur. 
Int. Geod. Cong., Verhandl., 1887, V.c., 1-20 

Sur la mesure de J'inte11site ahsolne de la pesau-

~~ . 
Acad. d. Sci. Paris, Comp. Rend., cv1, lt!H8, 126-

129, 191-HJ4. 

Defiers. Prohleme sur le pendule simple. 
£cole Polytecb., Corres., 111, ltll4-'16, 183-197. 

De Forrest (E. L.). See Forrest (E. L. De). 

DEGREE MEASUREMENT. 
ABENDROTH (W.). Darstcllung und Kritik der iiltesten Grad· 

messungcn. 
Dreadou, 1866. 

ALEXANDER (J.). Concerning a place in New Yol'k for meas. 
uring a degree of latitude. 

Roy. Soc. London, Phil. Trans., xu, 1740, i, 383. 

AMANTE (F.). Nouveau calcul de !'arc du m~ridien entre 
Mon\jouy et Furmentera. 

Naples, 1843. 

ANVILLE (J .. E. d'). Proposition d'une mesure de la terre. 
Paris, 1735. 

-- Mesure nonjecturale ds la terre. 
Paris, 1736. 

ARGRLANDER (F. W. A.). Die neue Liingengradmessung auf 
dem 5'.?. Parallel quer durcb Europa. 

Niederrh. Gee., Sitz.-Ber., I, 1864, 4!l-53. 

E. Ueber die LiinA"en·Gradmessnng zwischen dem Tour de 
Uordorian und Fi11me, Im 45steu Parallel. 

Hertha, IX, 1827, 277-288; Xl, 1828, 448-456. 

BAEYER (J.J.). Das Messen auf der spharoi<lischen Erdober­
fl&che. 

Eerlin, :862. 

-- Zur Ent.stehungsgeschichte der europaiscben Grad­
messung. 

llerlin, 1862. 

-- Ueber deu gcgenwirt.igen Stand der Gradmessung. 
Geogr. JahTh., 1866, 338 +. 
-- Eericht uber di" Fortscbritte der Gradmessungen. 

Gcoi.>r. Jahrb. (Behm), Ill, 1870, 152-1<2; IV, 1872, 1-16. 

.BASSOT (L.). La mMidienne de Laghouat. 
A cad. d. Sci. Paris, Comp. Rend., cv1, 1838, 818-820. 

BAUERNFEIND (C . .M.). Die Bedeutang moderner Gradmes· 

sung. 
Jduocben, 1800. 

BECCARIA (J.B.). Gradus taurinensis. 
.A.ugustro Taurlnornm, 1774. 

-- Letter" intorno alle reile&sioni de! Caasini de Thury 
•nl WJMlo Torinense. 

Firenze, 1777. 

B&RK·CALKOEN (J. F.). Ueber die Messung eines Breiten. 
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TEN1'ER (C.). Nachricbt von der Vollendnng der Gra-Omes· 
fmng zwi~t.,hen df'lr Donan un«l dem Eismeer. 

..A.cad. de St.·PHcrsbourg. 

TINTER (W.R.). Die ~uropii.ischB Gradmessnng ln ibrer 
Bezitjbung zu den friihereu Ora<lm<'~aungsarheiten. 

..Allg. llanzcitg. f. A rcl.itekten (Forster), xxxv, 1870, 151-173, 
195-209. 

-- DeT Zwe-c.k deT europiii:scbcn Gradm.essung. 
K. k. geogr. Ges., Mittheil., XI\", !Bil, 81-!lO. 

TODHUNTER (I.). On th<> al'c of meridiau measured in Lapland. 
Phil. Soc. Camb., Trans., XII, 1873, 1-26. 

-- On the aro of the meridian rneasur~tl iu South .Africa. 
lwy. A.stroo. &ic., Month. Not., xxxm, 1873, 27-34. 

TRALLEB (J. G.). Beh ndlun,e:en ciniger Aufgabc•n <lie bei 
grO~seren tdgonomt>trischen Messungen vorkommeD. 

K. Ak. d. Wiss., Abhandl. math. Cl., 1804-'ll, 11-27. 

VINCENT (A.-J.-H.J. Snr la mesnre Ile la terre, att.ribuee :\ 
'tratosthene. 

..A.cad. cl. Sci. Paris, Comp. Rend., xxxn, 1853, i, 317-321. 

WEt•s (E.). Uel>er Geschichte tier Gradmeesung mit beson· 
derer Beziehnng auf den Zwe~k der 111it.telenropii1chen 
Gradmcssung. 

Vereln natorwiaa. Kenntnisse, Schriften, IV, 1863-'lU. 

WINSHBIM (C. N. DK). Determinatio exactior gradunm paral­
lelorum requatoris et meridirmi. 

A.cad. de St,.Pettirsbourg, Com., xu, 1740, 222-231. 

WOLF (R.). Ueber die lledentung der •ogenannten mittel· 
europiiischen Oradmess11ng. 

Natnrf. Ges. Ziirkb, Vierteljahra., vu, 1862, 337-345. 

-- europii&che Grad.mes.sung. 
Zurich, 1881-'Si. 

WoLFERB (J.P.). Nachricbt van der Yollendnng der Grad­
mossmng zwischen df\r Dona-u und dem Eismeerc. 

Arch. d. Math. (Grunert), xxm, 1854, 225-230. 

DEGREE MEASUREMENT-Continued. 
ZACH (A. \·os). 1tlfcltaiu's V1:rliinge1nng der franzOsischen 

Gra~luH.·:o:.snug \ris auf llie lhleari8eht~11 Inseln. 
Mou. Gorr. (Zach), VII, 1so:1, 568-569; XVI, 1807, 434-442; 

XX!, 1810, 4!>0-457. 

ZACH (F. X. VON). Scbwcdiscbc Gradmessung . 
lllon. Gorr. (Zadi), XII, 1805, 421-4!9, ol:l-&41; Xlll, 1806, 3-

20, 330-315; XIV, 1806, 210-224, 327-332. 

--- Le degre du meridion mesure en Pi0mont. 
A.cc .. d. Sci. Torino, 1>.fom., 1811-'12, 81-111; Mon. Corr. (Zach), 

xxvm, 1813, 272-281. 

-- Numerous short articles from 1812-'33. 

.ANON. Advertisement concerning the qn1tntity of a degrne of 
a great circle in English measure. 

Roy. Soc. London, Phil. Trans., XI, 1676, 636-637. 
Comparing the French measure with N orwood's. 

-- Sur la diffCrence de latitude et de longihale- entro 
Alexandre et Sy~ne . 

.A.cad. d. Inscr., Mero., xx1x. 1764; Hist., ~50-262. 
Of value in ~Htiwating the measurement of Eratosthenes. 

-- Sur la description du parallCle de Paris, ou de a:t tan­
gente. 

..A.cad. d. Sci. Paris, M6m., 4&-63 (Hist.). 

-- Sur la prolonµ:ation de la merlllienne de Paris. 
A.cad. d. Sci, Paris, Mem., 1700, Hist., 123-127. 

-- Method employed between Meluu and Lieusaint in 
France, to memmre t.110 base of a trianj!ie, in order to dt~· 
termine the length of an arc of the meridian. 

From; Jonrn. Phys., 1798. Phil. Mag. (Tilloch), I, 1799, 
269-274. 

-- Surles degres de la terre et sur les nouvelles wesures. 
Conn. d. Temps, [1801], 455-474. 

-- Ueber eiuige Breitenbestimmungen urnl ii\Ji r d1:m 
darau~ fol11:endeu mittleren Werth -eines Breiten.GradeR 
am Aflqnator, 

Mon. Cott. (Zach), XVI, 1807, 301-329 . 

-- Resnltate der im Jahrc 1802 beendigten nenen Eng­
lischen G radmessung. 

Mon. Corr. (Zach), xxv, 1812, 497-513; XXVJ, 1812, 109-130, 
213-219. 

-- OpCratiu ne geodfli!iquee et aa.tronomiques pour la 
mesnre d'nn arc dn parallele moyen execntees en Plemont 
i)t en Savoie par une commission composee d'officiers de 
l'titat major g6u6ral et U'astronomes piemonta.is et autri­
chiens <1n 1821, 11!2'2 et 1823. 

4°. Vol.I: lHlan,1825,pp.237,lplate; vo!.n; Milan,1827, 
pp. 412. Folio of pl.ate•, no·date. cGore.) 

-- Note snr ill mesnre de !'arc du parallele moyen com· 
pris entre Jes tours de Fiume et de Cordorlan. 

IMpbt de la Gnerre, Mem., m, 1826, 21-24. 

-- On tile measurement of the Indian meridional arc. 
Gleanings in Sei•nce, 1. 1S31, 337-346. 

-- Mea.sur~ment of degrees. 
Encycl . .Americana, IV, 1848, 161-163. 

-- Rur les mesures d 1a.rc de m~ridien. 
So". Geogr., Bull., xiv, 18.>0, 303-314 . 

-- U <>her die Vollendung der Gradmesmng zwischen der 
Donau und dE:m Eismeere. 

Arch. Rnssland (Erman), xm, lPM, 492-496. 

-- Die Grosse ruaaiach skandinaviscbe Breiten - Gnui­
Messung zwischen der Donan-Miindung und dem Nord­
ende Europa's. 

Geogr Mittbeil (Petermann), 1857, 315-321. 

-- Tu& mittel-enroJ>iliscbe Gradmessnngzwiseben Palermo 
nntl Cbristlania. 

Geogr. Mittheil. (Petermanu), 1863, 86-112. 

-- Die Gradme1sung ouf Spitzbergcn. 
Geogr. Mitt.bell. (Pet.ermann), 1864, 67. 

De la Barre. Sur les mesures geograpbiques des a.n· 
ciennea. 

Acad. d. Inscr.,Mem., XIX, 1753, 512-676. 
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Delambre (Jean-Baptiste-Joseph). Methodes analy­
tiqucs pour la determination <l'un arc <ln 1116ri<lie11; 
pre<'e.Jee>'I rl'un memoire sur le meme sujet p:ir A.-M. 
Lc~eudre. 

4'', Paris, an VII [ll:l79], pp. xxv, i, 17G, (l plates. 
(Gore.) 

--- Des latitudes croissaut sur le spheriiide. 
Conn. d. Temps, lti04, 342-343. 

--- Recneild'ohsen·ati01isgeodesiq1ws. Revd. hy-. 
Acad. d. Sci. Paris, Hist., v, 85-90. 

--- [Einige Bernerkungeu ti her GradrueSllungs-Arhei­
ten.] 

Mon. Corr. (Zach), xm, 1806, 346-370. 

-- et Mechain (P.-F.-A.). Base du systeme metrique 
decimal. 

Paris, 1806-'10. 
Title in lull under :Mf:CHAI!I: (P.-F.-A.). 

---; Mollweide (K. B.). Beytrag zur trigouome­
trischen Differenzrechnung in Bezug auf -'s Me­
thodes analytiques . 

.Mon. Corr. (Zach), xv, 1807, 441-451. 

--- : Svanberg (J. ). Exposition des operations faites 
en Laponie pour la deterrnirn1tion d'un arc du me­
rit.lien. Stockholm, 1805. Revd. by-. 

Conn. d. Temps, 1808, 466-479. 

--- Expose des resultats des grandes operations 
geodesiques, faites en France et en Espagne, pour la 
mesure <l'un arc <ln rnfridien, et la determination du 
metre detiuit.if; redige par uue commission du bureau 
des longitudes. 

Conn. d. Temps, 1810, 485-488. 

--- Metbode snr Jes integrales definies et leur appli­
cation itux prollallilite!:!, et specialement a la re­
cherche du milieu qn'il faut choisir eutre les r6sultat.~ 
des ol>servations, par M. le corute Laplace. 

Inst. d. :France, Mem., Cl. Sci. Math. et PhJ·s., n, 
1811, l-18. 

Abrege d'astronoruie, OU lei;ons elementaires 
d'astrouomie theorique et pratiquc; par l\f. De­
lamlne. 

8°, P:nis, 1813, pp. xvi, f'52, 141ilates. (Wasbing­
tou, Observatory.) 

Grao•leur et tti:ure do la terre, 581-623. 

Astrnnomie tbeonqnc «t jlrnt.iqnc. 
Puri~, 1814, 1, pp. lxiv, 584, 11 plates; n, pp. 622, 6 

J•latt-H; 111, pp. 719, lOplates. (Washi11gton,Observ­
atory.) 

Grandeur et figure de la te1·re, Ill, 512-:;94. 

---: Gregory (0.). Dissertatiom1 an1l letters by-, 
1·.,garding the snrvey of England. 

Londo11, 1815. 
Title In full under GRlt<".OUY (0.). 

--- Rellcxious 151u un memoim de Von .J. Rodriguez, 
sur la mes•iru de trvis degreM du mfri1lien en Angle­
tcrre, imprime da1111 lcs Roy. Soc. London, Phil. 
'fram1., 1812 •. 

" Couu. d. Temps, 1816, 25&-274. 

Histoire de l'nstrouomie anciennll. 
4c, Par:,, 1817, J, pp. i, lxxii, 556, 1 plate; n, pp. 

''i, G39, lG plates. 
~pllle <le ptol6m6e, II, 520-M2. 

' Delambre (Jean-Baptiste-Joseph)-Continued. 
--- Expose des opCratious trigono1ue-tr1'1ue~ fl>X~~u­

tees pour la clescription de l'Angleterre et du pa~·s 
de Galles; par l\ludgc et Dall.Jy. 

Conn. d. TempM, 181>!, 24:l-278. 
A revfow of an a.t'connt of the observations ca1Tie<l on 

for accomplishing ri 1 dgonoruetrical survey of En­
gluml by :Mmlg~ awl Dall•y. 

--- : Lambton (W.J. !Ictiurc d'un arc du meridicu 
ent.i" Jes latitudes sc 91 3811.39 et 100 59' 413u_93 
nord, ou continuation de l'arc commence en 1804 qui 
se termina1t a 14° (l' 19,, de latitude nord. 

Conn. d. Temps, lolll, 29'.l-30"2. 

--: Laplace (P.-S. de). Application du calcul des 
probabilites aux operations geodesiques de la rneri­
dienne de France. Notice by-. 

Acad. d. Sci. Paris, Hist., 1819, i-!ii. 

Ilistoire de l'astronomie modernc. 
Paris, 1, 1821, pp. 71&, !! 11latcs; u, pp. 804, lxx:xii, 

8plates. (Washington, Observatory.) 
8NELLIUS, JI, 92-125 j r1c.a1rn, 597-632. 

Histoire de l'astronomie au X\'llim• siecle. 
4°, Paris, 1827, pp. lii, 790, 2 plates. 

Figure de la. terrc, 239-412: 
CoutaiDing many interesting geodetic articles unt.ler the 

na.meaofparticipants; as, CASSINI, lIAUPEHTUJs, ck. 

Histoire de la rnesure de la terre. 
Paris, 1827. 

Posthumous (POGGENDORFF}, 1, 539. 

Delaunay (Charles-Eugene). Sur la geodesic frau9aiae 
et snr le rule qu 'y ont joue !'Academic des scienc<:s et 
lo lrnreau des longitudes. 

Acad. d. Sci. Paris, Comp. Rend., LVI, 1863, 149-
154. 

--, Laugier et Faye. Rapport s1u l'etat actucl de la 
geodesie ct. sur les tra vaux a cntrepreudrP liar le lm­
rcan des longitudes, de concert avC'c le Dep6t de la 
Gnerre, pout· completer la partie astronoruique du 
reseau fran{!ais. 

Conn. d. Temps, 1004, 1-:W. 

Cours elemcntaim d'astronomfo pa1· Ch. Delau­
nar. Sixiemo edition, revue et complete par Al­
bert Levy. 

1~0 , Paris, 167(), pp. viii, 766, 3 plates. G. MaBBOn. 
(Washington, Observatory.) 

Figure de fa tt-Tl't', 174-204. 

Delcross: Eckhardt (C.-L.-P.) et Schleyermacher. 
Memoire snr la nie8nre tie la haso do Darmstadt. 
Dresse sur !es notes, etc., imr -. 

Bihl. Univ. Geueve, XI, ltll9, 3-17, 81-100. 

De l'Isle (Josephus Nicol). Prfljet de la mesure de la 
terre eu Russie. 

4°, St.-Pet1•rsbonrg, 1737, pp.~. 
Lu dan• l'a•Kembl~" d .. l"A"adtlmiA dee sciences de $t.. 

P6ter8bom'g, 21 jauvier 1737. 

A proposal for tile meast1rement of t.he earth in 
Ru8sia, read at a meeting of the Academy of Sci­
ences of St .. Petersburg, Jan. l!t, 1737. Translated 
from the French. Printed· at St. Pete!Rbnrg, 17:17, by 
T. S. 

Roy. Soc. London, Phil. Trans., x11 1737-'38, 27-
51. 
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De !'Isle de la Croyere (Louis). Observatio longiLu­
dinis pencluli simplicio factaArchangelopoli a Ludo­
vico de Lisle de la Croyere. 

Acad. de St.-PHersbonrg, Comm., rv, 1729, 322-
328. 

Delporte (A.). Notice sur Jes travaux necessaires pour 
completer le reseau geodcsique belge. (Gore). 

8°, Bruxelles, 18ti4, pp. 47. 

Delprat (Izaak Paul). Over bet berekeuen vau de se­
condaire triangulatien Lij geodesische waarnemin­
gen. 

K. Nederl. Inst. Weten., Verhandl., xu, 1846, 1-16. 

De Morgan (Augustus). On the history of Fernel's 
measure of a degree. 

L., E., D. Phil. Mag., xix, 1841, 445-447. 

--- Additional notes on the history of J<'ernel's meas­
ure of a degree. 

L., E., D. Phil. Mag., xx, 1842, 1115-117. 
A statement that Fernel'ri 68. 096 Italian miles are not 

more than 69 EugliHh wil~s, a~ Delam bro and others 
make them, but really less tban Mt English wiles. 

Ou Fernel's measure of a degree, in reply to Mr. 
Galloway's remarks. 

L., E., D. Phil. Mag., xx, 1842, 2:m-23:i. 
A sta.temflnl that the geometrical fuot US€tl by Fernel 

was not tlie Fr~nch foot of hi• day, and that tlie 
Italian mile, the same as thft o1d Roman, was uni· 
v0rsal. F0rnel gives this table: 

4 barleycorus=l digit. 
4 digits= I Jtalm. 

20 palms=! pace. 
125 paces= I Italian stad10. 

l,OOO paces=l Italian mile. 

On Fernel's measure of a degree. 
L., E., D. Phil. Mag., xx, 1842, 408--411; xx1, 1842, 

22-25. 

--- Ou the theory of errors of observations. 
Camb. Phil. Soc., Trans., x, 1HC4, 40!1-427. 

DENMARK. 
ANIJRAE (C. C. G.). Die diinischen Ilanphlreiecke. 

Int. Geod. Con:;;.i Gen.-Ber., 186~, 4-9. 

-- Bericbt iiber die in Dancruark ausgefUhrtcn Arheitrn. 
Int. Geod. Cong., Gen.·Be:t.~ 1868, 11-15 i 1869, 5-9 i 1872

1 
3 i 

1875, 167-169; 1877, 269-272; 1879, 84-87. 

-- Den danske Grndmaaling. 
Kj0bonhovn, 1867, 1872, 1878, 1884. 

BUGGE (T.). Beschreibuug der Ausmessungsmethode, welche 
bo-i den diuie-chen Knrten angewendetwordeu. 

Kjebenbavn, 1779; Dr<sd0n, li87. 

~CllUHACllER (Il. C.). Sur la triatJgnlation de Danemark. 
Co1-r. Astron. (Zach), 1, 1825, 273-278. 

ZACHAllUE (G.). Bericht iiber die g~odiitischen ArlJeiten in 
Diinemark in den Jabren 1884-186. 

Int. Geod. Cong., Yerbandl., 1684-'86, 122-123. 

Denzler (Heinrich). Ueher die terrest.riscbe Refraction. 
Astron. Nachr., xrx, 11!42, 347-350. 

Denzler (Wilhelm). Feher den Jo'nndamentalsatz der 
Methode der kleinAfon Quadrat.e. • 

Naturf. Ges. Ziirk.h, Mittlrnil., n, 1850-.';)2, 110-112. 

Depot de la Guerre, Mem., ffi1' Memorial general du 
Dep6t de la Gnerre. 

4°, Paris, 1829+. (Watlbington, Coast Survey.) 

" 

Deprez (M.). Sur un procede permettant de compter 
mccaniqucmout Jes oscillations d'un pen<lulc en­
ticrement lihre. 

Acad. d. Sci. Paris, Comp. Rend., en, 1886, 1523-
1524. 

Deratte. Memoire snr la longitude et la latitnile de 
Montpellier, deduits des triangles de la meridienne 
tle l'Ohservatoire de Paris. 

Soc. Sci. Montpellier, Rec. d. Bull., 1, 1803, 63-68. 

Derham (William). Experiments about the motion of 
pendulum11 in vacuo. 

Roy. Soc. London, Phil. Trans., xx1v, 1704, 1785-
1789. 

--- Experiments concerning the vibration of pendu­
lums. (H.) 

Roy. Soc. London, Phil. Trans., xxxrx, 1735, 201-
203. 

Desaguliers (Jean-Th.eophile ). A di~sertation concern­
ing the figure of the earth. 

Roy. Soc. London, Phil. Tran8., xxx1n, 1725, 201-
222, 239-255, 277-304, 344-34fi. 

Favors NEWTON'S theory. 

--- : Maupertuis (P.-L.-M. de). Examen des trois 
dissertations que M. - a publiees aur la figure de la 
terre. 

Roy. Soc. London, Phil. Trans.; Oldenbourg, li313. 
Title in foll under MAUPERTIUS (P.·L.-M. DE). 

[Desballe.] 'l'rait.e de gl\otlesie pratique, contenaut de 
nouvellts methodes a l'usage des arpenteurs et des 
geometres du cadastre, pour calculer ltis surfaces et 
Jes diviser par lea lignes qni coupeut lcs cotes en 
parties proportion11elles; snivi d'nn recueil de lois et 
de diverses formulas de proces-verbaux concernant 
le miuistere des arpenteurs. 

so, Paris, 1827, p. ii,p 70, 1 chart. (Berlin, Royal.) 

Deville ( E. ). Examples of astronomic and geodetic 
calculations for the use of land surveyorH. 

8°, Quebec, 1878, pp. 10!). P. G. Delisle. (Gore.) 

Deville (Henri Saint-Claire). See Saint-Claire­
'nevllie (Henri). 

Diaz-Covarrubias (Pranc;ois )- See Covarrubias (Pran­
c;ois-Diaz). 

Dickson (Benjamin). On the general eq nations of 
gcodrsic lines and lines of cunature on surfaces. 

Camb. Math. Journ. (ThomMn), v, 1850, 166-171. 

Dienger (Joseph). Ueber die Schwinguugs<lauer des 
eiufachen und des zusammengesetzten Pendels. 

Arch. d. Math. (Grunert), XVI, 1851, 477-(81-

___ Bestimmung der geographischen Breite und 
Lange aus gcodii.!ischen Messungen. 

Arch. d. Math. (Grunert), xvur, 1852, 80-90. 

--- Ueber die Ausgleichung Iler Beobachtnngsfehlcr. 
Arch. d. Ma.t.h. (Grunert), XVIII, 1852, 149-193; XIX, 

18f>3, 211-227. 

--- . Ueber die Bestimmnng des Gewichts der nach " 
der Methode der kleinsten Quadrato erhaltenen 
wahrscbelnlicbsten Wertlie der Umbekannten, 
wenu Bedingungsgleichnngen vorhu.nden siud. 

Arch. d. Math. (Gronert), XIX, 1852, 197-202. 
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Dienger (J"oseph)-Continued. 
--- Ausgleiclmug der Beobachtungsfehler nach der 

Methode der kleinsten Qnadrate. Mit zahlreichen 
Anwendungen, namentlich auf geocliWsclrn Mes­
sungen. 

8°, Draunschweig, 1857, pp. viii, 1G8. (British 
Museum.) 

--- Ahbildnng krummer Oberflachen auf einander 
und Anwendung derselbeu anfhuherfl GNJfliiRie. 

8°, Brannschweig, 1858, pp. [ii], 7!l. (British 
Museum.) 

--- Ueber die Ermittelnng des Wahrscheiulicheu 
Fehlers bei Langenmessnngen. 

Arch. d. Math. (Grunert), xxx1, 1858, 2-25-228. 

Die Laplace'sche Methode der Au•gleichung Yon 
Beobachtungsfehlern hei zahlreichen Beobachtun­
geu. 

K. k. Ak. cl. Wiss., matb.-uaturwiss. Cl., Denk­
schr., XXXIV, 1875, ii, 21-62. 

Diesterweg (Friedrich Adolf Wilhelm). Lehrlmch 
der mathematiBchen Geographic und Himnwlskun<le 
zum Schulbraach und Se.lbstunterricht. Dritte ver­
beBBerte und vermehrte Antlage. 

8°, Berlin, 1848, pp. xxx, 312, 10 plates. 
Gestalt and Figur der Erde, 49-68. 

9th ed., 8°, Berlin, 1876, pp. x\·i, 352, 3 plates. 
(Bdtish Museum.) 

Gestalt and Figur der Erde, 43-76. 

Dietze (Max). Beitriige zur Aufsucbung von Refrac­
tions-Coef!lcienten. 

Zeits. f. Vermes., xrn, 1884, 24!i-259. 

Dini (Ulisse). Sopra·alcune formole cli trigonometria 
sferoidica. • 

Universitil Toscana, Ann., Pisa, 1870. 
Formnlre for the computation cf the geographic coordi­

nates of the vertic68 of a geodetic net., also for com­
puting tbe length of the arc oftbt'I mrriclian lwtweeu 
the extreme point. of the chain· of triangles. Revd. 
in Jahrb. lib. d. Fortschr. d. :Ma~h., n, 1869-'70, 8i2, 
by JUIW. 

Dirksen (Erno Heron or Heeren). Histuria progre~­
snm instrumentoram mensnr!t' angnlornm accura­
tiori inserventium. 

4°, Gut.tingre, 181\1, pp. 38. (Berlin, Roya'.) 
In which Meyer's method of angle measurin~ is g-hTen. 

Diouilus. De mensura 01·bis terrm ex duo bus codd. MSS. 
Bibliotheem Imperialis nnnc primnm in lucem editus 
a Carola Athanasio Walckenaer. 

8°, Parisiis, 1807, pp. xvi, 77. (Oxford, Boclleian.) 

Dittmann (A. F. ). Die grosaeu Veriindemngen clor 
Er<loborflache. • 

Schlesw., 1858. 

Dixon (J'.) and Mason (C.). Astronomic observntions 
made in the forks of the Brandywine to determine 
the difference of gravity between the Royal Observa­
tory n.nd that place. 

Roy. Soc. London, Phil. Trans., 1768, 326-3:36. 

Dobner und Ganahl. Bericht liber dief'tir die europaiscbe 
GradmMstmg ausgefiihrron Arbeiten 1873. 

Int. Geod. Cong., Gen.-Bcr., li:l7:1, 7-10. 

Dollen (J"ohann Heinrich Wilhelm). Resultate einer 
astrouomisch-geodiiLischeu Verbindung zwischen 
Pulkowa und den l.Jfern des Ladoga-See's. . 

Acad. de St.-Petersbonrg, Cl. Phys.-Math., Bull., 
XYII, 1859, 401-40~. 

--- Geodii.tische Liingenmessungen mit Stahlbiindern 
und Metalldrii.then. • 

St. Petersburg, 1885. 

Dorgens (R.). Dimensionen des Erdspharoids zwischen 
46D-56D D. B.* 

K. preuss. statistischen Bureau, Zeits., 1873. 

Doll (M.). Geschicl1te der Katastervermessungen, zn­
na .. bsttlerer am Rhein, in Frankreich, Bayern, Oeater· 
reich, 'Viirttemberg, Hesson und Baden.• 

Wlirttemberg. Geometer-Zeitung. 

--- Das VermessnngHwesen im Grossherzogtbnm 
Baden. 

8°, pp. 32. 
Separatabdruck :nm Zeits. f. Vermes., II, 1873, 34-54-, 65-ii. 

--- Feblcrgrenzcn fiir l. .. Iingenmessnngen. 
Zeits. f. Vermes., xvn, 188~, ~1:1-2a5. 

Donkin (William Fishburn). An essay on the theory 
of comhinatiou of ohservtttions. 

Jonrn. Math. (Lionville), xv, 18;,o, 297-31!2. 

--- On an analogy relating to the theory of proba­
bilitie8, and on the principle of the method of least 
squares. 

Quttrt. Jonrn. Math., I, 1857, 152-162. 

Doolittle (C. L.). A tr<1atise on practical astronomy as 
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delta te1ra. 

Firenze, U!80-' 85, 

ZucEI<.i;K1 (A . .A..). De fignra et ~tudiue terraqua. 
CttwQW, 1776. 

:EARTH, FIGURE OP-Continued. 
.A.No:<. :Earth, figur~ of. 

Cyclopmtlia (Ree.'l), XIII) under "Earth." 

-- Me8urede laterre. 
.A.ca.U.. d. Sci. Paril:\, Hist. 1 1, 1733, 124-131. 

-- S11r la figurft de la terre. 
.A.cud. ti. :Sci. Paris, Mem., 1742, 86-104. 

-- Figur& de la terre. 
EncyclopMie, par Diderot, VI, Paris, 1756, 749-761. 

-- Instruction sur les ruesures <lf!luitee de la gran<lt:>ur 
de la terre, uuiformes pour toute la i-t~publique;: et aur h·s 
calcuh rHlatif8 a leur .Yision dtlcimale. Par 1a commis­
sion t-Omporairo def'! poitls et m1~surea 1·epuhlicainei:! ; tin 
t>:X8l•ut.ion dee d0c:rets de la Convention natioual1~. 

S6eornle edition, revm\ corrigt-e et augruelltl:e. 8-), Pari8, 
(an 3, 1797]), pp. x~viii. 224, l Jilate, 14 tables. 

-- Fol~erung:en aus dPr :rrrece.ss.ion unU Nutation f\ir dio 
.M.ondr1maase }~rd.uhplattung1 und mittlere Aoquatorial­
Parallaxe des Mondes. 

Mon. (;ort'. (Zach), XJI, 1805, 336-340. 

-- [Werthe der Ahplattuug derErdedurcb nrschiedenc 
Methode erlanl(t.] 

Mon. Corr. (Zach), xxm, 1811, 254. 

-- Ti anslatiun of ft lt!>tter from a learned foreigner to a 
friend in this country, on the tip,nre of the e.1rtb, a1.1<l on 
thei length of the suconds 1umdulmu in <lifft·rt·nt. lati111df'~. 

Quart. Joun1. ScL, v 1 18J7, 2:{5-2~5. 

-- Note upon the know lt'cll!e -which the Egyptians appear 
to bave lla.J of the tigur~ uf the cartll. 

Quart.Journ.Sci. 1 vl1817, 24~247. 

-· - Erde, Figur und Ge•talt. 
Pierer'.s Unhe1sal-Lel:ikon, Y, Altenburg, 18581 828-832. 

-- TLe for•.u and magnitude of tho earth. 
Encycl., Ch~wiicrs, rn, 18Gi, 735--737. 

-- Die Gestalt der Erde. 
.A.Ug_ deutsche Re.al.Encyklopii.<lie, V, 1865, 894--900. 

-- Dimension de la terre. 
G1·aud Dictfo1mair~ U.uiversel du xix.~ aiC.cle, Paris, xn· 1 

1875, 1649-1600. 

-- Mass and density of the earth. 
EncyclopediM-1 Uhambvrs, 111, 1876, 736. 

-- The shape of the earth. 
Pop. Sci. Month., x.v, 1879, 857-858. 
- lfoA"arding the discussion of Hampden a.D:d Proct<Jr, t.he 

fUl'mer insisting that tbe eartll i• Uat. 

-- Earth. 
Am. Csclopredia, New York, v1, 1883, 354-359. 

-- l>rnsity and figure of the earth. 
Frocn: Comptes Rendus, Feb.16, 1885, Jo11rn. Frank. In.:"lt,,, 

cxx, 1885, 392. 

Edk.hardt (Christian Ludwig Philipp). [Messung 
einer Basis lllit Platinastauen.] 

Astron. Corr. (Zacli), xxm, ltlll, 507-509. 

--- et Schleyermaoher. M.Smoire sur la mesurc 1lo 
fa base de ])arn111tadt, execn tee en octobre 1 f'Otl. 

Dres11e sur les notes et les manm1crits originanx com· 
muuiquet1 i•ar Jes autenrs de cette mesnre. Par Del· 
cross. 

Bihl. Univ. Genilve, u, 1819, 3-16, 81-100-

--- Vorlaufige Na.chricbten von den gcotlatischen 
Operatiouen zur Verhiuduog der Observa.toricu von 
Gottingen, Seel>erg, Darmstadt, Mannheim, SJ1eier, 
und Stre.ssburg. Vorgetragen in der ersten Sitzung 
der physika.liscbeu Sektion der Ver11&mmlnug dm· 
Natnrforecber in Stuttgart den 19. September 1834 

40, Stuttgart, 1834.,pp. 7-13. (Waahiugtou, Coat 
Survey). 

Lithographed reealta of obaervationa and a<\ID.l!tmeat& 
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Eckha:rdt (Christian Ludwig Philipp )-Continued. 
Ueber die geodatischen Arheikn zwischen Strass­

burg und Gottingen. 

Astron. Nachr., XII, 1835, 127-l:H; Kiistner'sArchiv 
Naturl., XXVI, Hl34, 29n-308. 

Ecole Norm. Sup., Ann., for Annale" scientifiques de 
J'Ecole normale superienr.,. 

4°, Paris, 1864+. (Washington, Observatory.) 

Ecole Polytech. J'ourn., for Journal polytcohniqno. 
40, Paris, 1794. 

Edgeworth. Letter respecting tlw triangles of the 
county of Roscommon, 1823. 

Roy. Irish Aoad., Trans., xiv, lB:lu, 6:l-69. 

Edgeworth (F. Y.). The method of leaHt squares. 
L., E., D. Phil. Mag., LXVI, 188:1, 3{j0-37a. 

Edinb. Phil. J'our., for Edinburgh New Philosopbical 
Journal. 

4°, Edinburgh, 1819+. (Washington, Patent 
Office.) 

Elf. Astron. Milano, for Effemeridi astrouomiche di 
Milituo. 

,.,o, .Milano, 11':106+. (Washington, Observatory.) 

Eisenschmidius [Eisenschmidt] (Johann Casper). 
DiatrilJe de figura telluris elliptico, ubi exhilJetur 
t•jn• magniln<lo per singular dimensiones consensu 
olllninru oL~ervatiouum comprouata. 

4c, Argeutorati, ll.i91, pp. 5:0. (British Museum.) 
This work was the first occasion of tLo dispute ccncern­

ing the pl'etended eloIJgation of tho t::arth; this did 
not coaso uutil 1736.-La.ladlde, Bi UL .Aotr. 1 ~2,, 

De pollllf'riLu• et mensuris veternm Romanorum, 
Grmcornm, Hebr>Pormn; nee non de val ore pecuuiro 
veteris disquisitio nova: testimoniis vetnsti~, ratio­
uibus. Expnrimeutis, calculis, recens factis snffulta. 

12°, Argentorati, 1708, pp. [xxii], Hl7. (BritiHh 
Museum.) 

Ttrrffl magnitndo, 121-123. 

[Sur la figure de la tene.] 
Acad. d. Sci. Paris, Mem., 1713, 190-191. 

Ellie de Beaumont (J'.-B.-A.-L.-L.). See Beaumont (J'.­
B.-A.-L.-L. Elie de). -

Ellis (R. L.). On the method ofleast squares. 
CamlJ. Soc., Trans., v1n, 1824, ii, 204-219. 

Elvina (Peter or Pehr). Theorema rle oscillatiouibus 
pendulorum in arcubus circulariLus. 

Soc. Sci. Upsala, Acta, 111, 1734, 71-75. 

Emelin ( E. H. ). Zusammenstellnng nnd Erklarang 
ciuigcr altromiscber Maassbestimmungeu, Einthei­
lungen nnd Bencnnungen, znr Erleichterung des 
Studium der 1omischen Rechtsgeschichte und Alter­
thilmer. 

Ak. cl. Wiss. Hern, Arch., III, un:l, !lOl-r,21. 
A good dlscu8"ion of Roman units of length. 

Emory (W. H.): Francoeur (L. B. ). Extracts from the 
treati8e on geodesy. TranRlate(l by-. 

Jonrn. Frank. Inst., XXXI, 1841, :-109-319, 369-374; 

xxxn, 1841, 15-231 145-lM, 217-224, 289-298. 

Encke (J'ohann Franz). Ueber die Begriiuduug der 
Methode der kleinsten Quadrate. 

Astron. Jahrb. (Bode), 1834, 249-J04; lS:lG, ~E.:1-

320; l8:J6, 252-310; Correa. Math. (Quet.1;Jet ). n1, 
18:12, 1-12. 

Beitrag znr Begriindnug der Metlwde 11Pr ], l··in­
steu Qnadrate. 

K. Ak. d. Wiss., Ber., 1650, 21!-214. 

--- Feher die Dirneusionen des Erdkorpers, neLst 
Tafeln uacb Besse Is Bestimmungeu. 

Astron .• Tahrb. (Bode), 11'!52, :nS-342. 

--- Ueher die Amvewlung der \V:ibrscheinlichkeits­
rechnung anf Beobachtungen. 

Astron. Jahrb. (Bode), 1853, 310-352. 

--- Gesamrnelte mn.thematische uud astrouomiHclie 
Abhamllungen. 

8°, Berlin, 1888. Ferd. Dummlers. (Wasbini::tnn, 
Observatory.) 

Methode der kieinstcn Qua.drat<>, II, 1-248. 

Engel Die mitteleuropaische Gra<lmessung, 1111<1 die 
erste allgemeine Conferenz der von den Regierungcm 
der betheiligteu Staaten dazu Bevollwachtigteu ia 
Berliu vom 15. hi~ ~2. October 18114. 

Fol., Berlin, 1864, l1P· 8. (Vienna, \Var Office.) 
Separatal>UrnL'.k, Zdts. d. k. 1.reusl:l. etatistisclt. Bu­

reaus, IV, 1864, x. 

Engelbreit (Karl). Iustrumente der hoheren UlH.l ni< -
<lren Geodasie und die Hydrometrie rnH erliintern1lt>111 
Texte. 

Fol., Niiruberg, 1852, 261)1. (l\iiinich, Ropl.) 

Engelmann (Rudolf). Abliarnlhmgen vou Bessel. 
Leipzig, 187G-'76. 

Title iu full under BESSEL (F. W.). 

ENGLAND. 
Aniws. Tlw geotlt•sy of Britain. 

London, 1859. 

CLARKE (A., H.). Some detnils n·specting; the trigonoruetrfr:1 i 
suTvey of thf' :British Isles. 

Roy. Astron. Soc., Month. Not .• XVIII, 18581 113-114. 

DALBY (I.). Rema.rkR on Major Roy's arcount uf tlie tri;:!1111n­
metrica.l oprra.tions. 

Roy. Soc. London, l'hil. Trans., LX.XX, 1790, 593-61~. 

DELAMDRE <J .-B.-J.). Expose des opt>ra.tion/i trigonurn~h i• 1 ut:~ 
ex~cutecs pou!:' h desc1~ptiou de l'Angltiterro. 

Conn. d. Temps, 1818, 243-278. 

GALBRAJTH (W.). Recomputation of Roy's triangulation /'or 
cunnecting the ol>serratl.1riel'<i of G rceuwfoh nnd PariA. 

Uoy.Astrou. Soc., .Month. N()t,,, 'V, lS~J0-'·13, 292-293. 

GALLOWAY (T.) ... the prohahl(I, ('Tror of observation in a, 
portion of tho Onlnance Survey. 

Roy. AstrmL Hoc., Jtfem., xv, 184fi, 23-69. 

GRRGOHY (0.G.). Remarks on Tiodri;:,!tU?Z 1H animHdn•rsioIHl 
on pa.rt of tht1 trij!OllOru(>trical survey of England. 

Phil. Mag. (Tillocb), XLI, 1813, !7!'-194. 

-- Disser1ations and lett .. ,r~ hy Roth:iguez ... to (lefeml 
or impuj.!;n the trigonomt-hkal survey of Eng-Iaml. 

London, 1B15. · 

JAMES (H.). On tht~ p:~OO~tic operations of the Ordna1H'e Snr· 
vey. 

Roy.Inst., Proc., II, 18.)!-'58. 516-5::!1. 

-- Ordnance trigonometrical Rl11''\'P.\' ••. : ::iee-mrnr of tl1e 

obeerva.1ions and calculationr3 of tlw pducipnl trh111g:u 1 n~ 

tion. 
London, 1858. 

-- Extensioll8 of the triangulation of the OJ"dnancc Sur­
vey into France and Belgium. 

London, 1863. 
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ENGLAND-Continnerl. 
KATE!: (li.). Au account of trigonometrical operations ]JJ 

1821-'23, for determining the ditt'erence of longitude be­
tween :P.-.ris and Greenwich. 

Roy. Soc. London, Phil. 'l'rans., cxvm, 1828, 153-239. 

MOSSMAN (8.). Origin of the trigonometrical survey. 
eeogr. Mag., v, 18iS, 176-179. 

-- Primary base on Ilouus1ow Heath. 
Geoi:r. Mag., v, 1878, 282-286. 

l11JDGE (\V.). An acco:unt of the trigonometrical survey [of 
J<:ugland). 

Roy. Soc. Loudon, Phil. Trnn•., 1.xx1v,1795, 414-591; 1797,432-
541; 1800, 5311-724; xcrn, 180.1, B83-508; London, 1799, 1801, 
181!. 

PAI.MER (Il. S.). The Ordnance Survey of the Kingdom. 
London, 1813. 

RoDJUGUEZ (,J.). Observations on the measnrement of tbree 
d~grees of the meridian in England. 

Roy. Soc. London, Phil. Trans., cu, 1812, 321--351; Phil. 
Mag. (Tilloch), XI.I, lti13, lO-:>l, 90-100. 

RYDE (E.). The Ordnance Surrn:v of the United Kingdom. 
Sur,eyors' Inst., Tran~, xv. 1882-'83, ii, 2.5-62. 

,V, (ll.). The Ordnance !Ourvey. 
llub. Univ. Mag., :XI, lB~~R. 353-35~. 

WHU'E (1'. P.). The Ordnance Surn,yof the United Kingdom. 
I,on(lon. 1886. 

ANON. Th~ English and Tri.sh Ordnance Surve5s. 
Penny Mag. XIU, 1844, 38U-39J, 402-403. 

-- Geodl'tic worK. [Mention of geodetic work in report 
ofcooncil.) 

Roy. Astron. Soc., "!tfontn. Not., nr, H!4ii-'47, 228-231. 

-- Noticl' of the trigunomctl'ical sur\'"ey of London. 
,Joum. Frank. Inst ,XLYJI1 184:9, 122-123. 
A •hort 1kscription of the Acalfold (91 feet high) that wae 

built around the dome of St. Paul. 

-- Trip;ononwtrica.l sur-vPy, Oreat Britain. Memorial of 
tlie Brti8h Asiiociation fur the Advancement of ScieDce, 
p1·intell by ordAr of thfl Hom~e of Comm{)DR, Fnb., 1800. 

EUiuh, ltev., xcv, 1852, 179:--213. 

-- Ileport from tl1e •elect committee on the Ordnance Sur­
'"'"~ (Sootlo.ud); tog.ether with the proeeedings of the eom-
1nittoo, minutes of twidence, etc. Printed by order of the 
House of Commons, .July.1851. 

Ediub. liev., xcv1 18G2, 179--!;13. 

-- '£be Ordnance and 'l'opographical Surveys. 
Chambers' Jonrn., XLVIU, JS71, H-16. 

-- The Ordnance Survey of Great Britain. 
]'Jorn 11 '1'he Architect.'' 

Van Nostrand'• .Mag., vnr, 1873, 838-342. 

-- The progress of the Ordnance Snrvey. 
Geogr. Mag., m, 1876, lD'J-193. 

-- Something about the OrdnanceSnrvey. 
All th~ Year Round, xxxur, 1877, 2U-228. 

-- Notes on tho government gurveys of the principal 
co1rntl'iea, with the cidl aud military divisions ancl area of 
e1Wh country, measures oflength and surface, lists of go,.. 
ernment maps, conventional signs and abbrev-.iationa em~ 
ployed, w1d nseful tabletorma.preadlng; towhiohlsadded 
a list of colonial and eitra-ConUnent.al pnssessions ADd a 
list of map ai<ents. 

8°, J,ondon, 1882, pp. 166, 22 plates. (1'out.l1ampton, Ord. 
nanc., Survey.) 

.Eng. Soc. Lehigh Univ., Joum., for Journal <.f the 
E11gi11eering Society of Lehigh University. 

8°, Bethlehem, Pa. 

Enneper (Alfred). Bemerkungen iiher goodati!l(lhe 
Li men. 

Ztiitb. f. Math. ( Schlomilch ), xvm, 1873, 613-
618. 

Enneper (Alfred)-Ccmtinued. 
Ueber }'!lichen wit beaonderen Meridianknrven. 

K. Ges. d. Wiss. Gottingen, math. Cl., xx1x, 18d2, 
1-87. 

Eph. Astron. (Bell), for Ephemerides astronorni ad. me­
ridianum Vi11dobonensee1 (Hell). 

8°, Wien, 1756-1805 (50 vols.). (PariA, Observa­
tory.) 

Erfurth. Technischcr Iletrieh der Feldarbeiten der Tri­
angulation 1. Ordnnnl{ bei der trigono111etriscben 
Abtbeilung der preussiscben Laurlesaufnai.ime. 

Zeits. f. Ver111es., xvi, 1887, 377-383, 42l-4:l7. 

Erman (Georg Adolph). Ueber geodatiscbe Arheiten 
und astronomischen Ortsbestimmungen clurcl1 Offi­
ziel'e des russischen Generastabes. 

Arch. Rnss. (Erman), I, 1841, 17-34. 

--- Ueber die Resultate von General Schnucrt.'s Tri­
angulation des Petcrsburger und der angranzenden 
Gouvernements. 

Arch. Russ. (Erman), IV, 1845, :.!74-319. 
A review of •' Trigonometrische .A ufnahme des Peters. 

burger, Pskower, "\Viteb!-!ker UIHl cine~ Theili01 des 
NovgoroderGonvernements, aufallerhuch•ten Ilefehl 
in den Jahren 1820 bis 1832 ausgefiihrt durch Gt>no~ 
rat-Lieutenant Schubert, Petersburg, 1812" (3 vols.). 

ERROR, MEAN. Boo MEAN ERROR. 

ERROR, PROBABLE. See PROB.ABLE ERROR. 

ERRORS OF OBSERVATION. 
.AtHH£ (D. E.). GeSetzmissi.i;lrnit inderVertbcilnngder Fchler 

bel Beobachtungsreiben. 
J' coa. 1863. 

AD.AN (E.). Loi generalR de la. prohabiliU~ des errflurs ... 
Ac&d. de Bel~iquc, l~ull., xxnt, 1867, 14:8-187. 

.A.rnY (G. B.). On the algebraical and numerical theory of 
errors of observation. 

London, 1861. 

BERTH.AXn (.J.). Sur la loi des erreurs d 1obbcrvation. 
Acad. d. Sci. Paria1 Comp. ~nd. 1 cv1 1887, 1147-1148. 

-- Snr ]a loi de probabilite des errenrB d'observation. 
.A.ca<L d. Sci. P&ris, Comp. :Rend., cvr, 1888, 153-l66. 

BESSEL (F. W.). Unte1·suchungen iiber die Wabrschelnliclt­
keit der Beobachtungsfehler. 

.A.st,ron. Nacbr., xv, 1838, 3611-404. 

BoRSCH (0.). Die Genauigkeit der Winkel- nnd Linien-.Mes· 
eungen. 

Zeit ... f. Matb. (Scbliimilch), vm, 1863, 321-341. 

Ct.OTTEN (M.). Ueber konstante lles•uogsfehler in Po}y. 
gonziigen. 

Zeits. f. Vennes., xn, 1883, Ml-646. 

CROitTON (M. W.). On the proof of the law of errors of ob­
servations. 

Roy. Soc. London, Phil. Trans., CLX, 1870, 175-188. 

DK MORGAN (A.). On the theory of errors of obsel'Vations. 
Phil. Soc. Camb., Trans., x, 1864, 409-427. 

DH<NGER (J.). Ueber die .A.uagleichung der Brobacbtungs. 
fohler. 

.Arch. d. Math. (Grunert), XVIII, 1852, 14il-193: XIX, 1853, 
211-227; B:rannschweig, 1857; K. k. Gee. d. Wiss., matb.­
naturwi81!. Cl., Denkschr., xxx1v, 1875, ii, 21-62. 

DOll&IN (W. F.). An easay on the theory of combinatfon of 
ob&ervstiona. 

Jonrn. d. Ma.th. (Lionville), xv, 1850, 297-322. 

DoasT(F.J.). UeberdieGr°"8ederBeobachtuugsfehlerbeim 
Abl"""n elngetheilter Instruments. 

Zelte. r. Inetrnmentenknnde, VI, 1886, 383-387. 

bOXB (J. F.). Ueber die A.nwendnng der Wali.rscbelnli<:h· 
keU•Reohnnng auf BeobMlhtungen. 

.Aotron. Jahrb. (Bode), 185a, IJ.0-1152. 
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ERRORS OF OBSERVATION-Continued. 
GAUSS (U. 1<'.). .lkHtimmnng der Genanij!keit der Beobach· 

tun gen. 
Zeits. f. Astron. (Lintl£•nau), 1, 1810. 185-197. 

-- Thcoria combinatiunis ohser-vationum errori\m~ ruini­
rnis olmoxia~-

K. Gt>!"., <l. 'Visa. Giittingen, Com., Y, 1819-'22, 3:-1-90. 

GLAISHER (J. W. L.). On the law of tho facility of f'l'ror11 of 
obs<:"rvations. 

Ro.y. Astron. Soo., M.em. 1 xxx1x, 1872, 75-1:?4; Mon1l1. Not., 
XXXJI, 1872, 241-242, 

BELMEH.T (F. U.). Ueber den :Ma:ximalfohler einC'r Beul>ach­
tnng. 

Zeita. f. Vennes., v1, 1877, 131-147. 

KIJTTX"R (W.). Einfiihrung un,·ollstiindiger Beobachtnn~en 
in die Wahrscheinlichkeitsrechouug. 

Zeits. f. Vennes., XXIX, 1884, 193-211. 

KUMllELL (C. H.). New investigation of the law of errori:i of 
observation. 

Analyst, m, 1877, 133-140, 165-171: v1, 1879, 80-81. 

LIAGRE (J,.B..J.). Sur Jo. probabilite de !'existence d'un" 

ca.use ~l'{'rreur dans une s6rie d'observations. 
A.cad. do Belgique, Bull., xxn, 1855, ii, 9-13, 15-54. 

MAGGI (G .. A.). Jntorno ad alcune formole relative al calcoln 
degli errori d' osM·rirazione. 

Tut. Lombardo, Rend., xv, 1882, ii, 351-358. 

:MA.'lllllrn (R. A..). Method of correcting errors in the ob•er­
vatfon of the angles of plane triangles. 

Inst. Civ. Eng., Prnc., LXXIU, 1883, 289-310. 

Monozow1cz (0. VON). Ueber den mittleren Fehler der Win­
kelwessung. 

Zeits. f. V errnes., VI, 1877, 383-3115. 

PEIRCE °(U. S.) Ou the theor.v of eITors of observation•. 
U. S. C. nn<l G. Surve,1', Rep., 1870, 20()..224. 

Poisso:-. (S.-D.). Sur la probabilite des resultats moyens ties 
ohsen-ations. 

Conn. ti. Temps, 1~7, 273-302; 18ll2, 3-22. 

RITl'ER w.J. Veber die Felller der Winkelmessuni<en mittelet 
theodohf,. 

Alig. Ilauzeit. (Forster), xxxm-xxx1v, 1868-'69, 112--125. 

SADEBECK (B. A. M.). Schreiben an den Herausgeber. 
.Ast.on. Nachr., LXXXJX, 29-32. 

SANG (E.). Notice of au erroneous method of using the 
theodolite. 

Edinb. l'hil.Journ., XX\'I, 1838, 173--182. 

ScnLilMILCH (0.). Ueber die Beatimmung der Wahrscbein­
lichkclt einea Beobachtnogsfoldcrs. 

Zeits. f. Math. (Sehlowileh), xv11, 1872, 87-88. 

ScuoTT (C. A.). Probable error of observation, derived from 
oli•erve.tion• of horizontal an~les at any station. 

U. S. C. and G. Survey, Rep., 1854, 86-95. 

Voou:a (C . .A.). Genauigkeit einiger NiiherllJlgsformeln znm 
Zerlegen mittlerer Beobachtungs-Fehl<'r. 

Zeits. f. V ermee., VI, 1871, 896-412. 

Eschmann (Johannes). Ergebuisse der trigonometri­
schen VermeB!!ung in der Scbweiz. Nach liefebl der 
bohen Tagsatzung aus den Protokollen dereidgenos­
sischen Tria.ngulirung bea.rbeitet und herausgegebeu 
von J. Eschmann. 

4°, Ziirich, 1840, pp. xl'i, 237, 1 chart. (Gore.) 

E'l'BIOPIA. 
ABllADIE {A.. D'). Resume geodlisique des position• det•·r-· 

min&es eD athiopie. 
Leipzig, 1859. 

-- GCodesie d'nne partie de la haute :gthiopie. 
Pa.tis, 1860-'63 ; Pin'ia, 1873. 

GILBBRT fP.). ComptA! rendu de la geod6sie d'tthiopie. 
Rev. Queat, Sci., I, 1877, 318-319. 

Espinosa y Tello (Jose.). Memorias sobre las ohser­
vaciones astron6micaH heel.ms pnr los navigant<'s es­
pafioles en distiutos lugares del globo. (H.) 

4", 2 vols,, Madrid, 180\l. 
The secornl memoir bas an appendix <lPficribing tht-'- rP 

r.mltl" of }ltmdulnm operations umh.·r Malei-~piua. 

Euler (J. Albrecht). Yersucll die :Fig11r der Enle11 
tlnrch BeohacLtungen des Mondcs zu beRt.immen. 

K. lJayer. Ak. d. Wiss., Ahbandl., Y, li63, 197-214. 

[Euler (Leonhard).]· Methodusviri celebcnimi L~-onh. 
Eu Jeri determinandi gradns nrnridiani J>ariter ac J•:t­
ralleli tellnris secnndnm mensuram a celeb. de Man­
p<'rtuis cum sociis institntam. 

A cad. de St. ·Pet.ersbourg, Comm., xn, 1740, 224-
240. 

-·--: Lacaille l.N.-L. de). Sur la precision des me­
snres geodesiqnes, fajtes en 1740, a !'occasion 1.l'un me­
moire de M. -. 

Acad. d. Sci. Paris, Mem., 1755, 53-59. 

--- De oscillationibus minimis pendnli qnotcunque <f 

pondnsculis onusti. 
Acad. de St.-Petersbourg, Comm., xrx, 1775, 38-39. 

De motu oscillatorio J>endnli cujnscnnqne, dmn 
arcus clatre umplitudiuis absolvit. 

Acad. de St.·Peters\Jourg, Acta, I, 1777, ii, 15il-P'2. 

--- Theoria pamllaxeos ad figuram terrai sphruroidi­
cam accommodata. 

Acad. de St.-Pctcrsbourg, Acta, I, 1799, 241-278. 

EnCldatio difficultatis super figora terrll' a vi 
cent.rifoga orinnda. 

Acad. de St,.-Petersbourg, Acta, n, 1887, l:!I. 

Everest (George). On the triangulation of the Cape of 
Good Hope. 

Roy. Astrou. Soc., Mem., 1, 1822-'25, 25..'i-270. 

-- - Ou the corrections reqnisite for the triangles 
which occur in geodesic operations. 

Hoy. Astron. Soc., Mem., II, 18:!6, 37-44 . 

On the errors likely to arise in the dlltermi11a­
t.ion of t.he length of the pendulum from a false po 
si tion of the fixed axis. 

Roy. Astrou. Soc., Mem.. IV, 1830-'31, 2f>-37; 
Mouth. Not., 1, 1827-'30, 117-119. 

--- An account of tlle measurement of an arc of t lw 
meridian between 18° 31 and 24" i', being a contfo­
natiou of the great meridional arc of India, IUI de­
tailed by the late Lieut.-Col. Lam\Jtou in the vol­
umes of

0 

the Asia.tic Society of Calcutta. • 
40, Lomlon, 1830, 11p. xii, 3b7, 5 maps. (Brit.ish 

Museum.) 
Revd. in Calcutt.a Review, VII, 18!5, 62-95. 

On the formuhe for calculating azimuth in trig-
onometrical operations. . 

Asiatic lfo"earches, x vm, 183.1, ii, 93-106. 

On the c,ompensating measuring apparatu3 of 
the great trigonometrical surv<'y of Indi'.I· 

Asiatic Research• s, xnn, 18:tl. ii, 189-214. 

Some account of the progress of the trigonomet­
rical survey now carr,Ying on in India. 

Roy.Astron. Soc., Month. Not., iv, Ul:"lll-'39, 206-
210. 

--- On t.be,geodetical operations of India. 
Brit. A. A. S., Rep. 1 XIV, 1844, ::1-4. 



 

378 UNl'l'ED S1'A1'ES COAST AND GEODETIC SURVEY. 

Everest (George)-Continued. 
An accouu t of the rueasuremen t of two sections 

of tht' meridional arc of Imlia coucluctctl under the 
orders of the honorable East India Company, bounded 
by the parallels of 18'-' 3' 15", 24° 7' 11", and 29° 
:lo' 48". 

4''. London, 1847, pp. xii, clxxxvii, 4:39, :n plates. 
(Washington, Congress.) 

Revd. in Edinb. Re-v., LXXXVII, 1811', 392-41Z). 

Rect.ification of logarith111i~ errors i11 the mea~­
urernents of two sections of the 111eri1lional arc of lu­
dia. 

Roy. Soc. Lonil., Proc., IX, lilfiil, frl0-626. 
Errors were in the 12th a.nd !.!IJth triaugles in the puL­

lished account of 1847. Attn1tion iR :.i.bo called to 
the coITHdion due to rPdn<"l.iou to Rea level, using 
recent deh1rruin.'1tions of altit1ul(1H. 

EXPANSION. Se1· STANDARDS OF LENGTH. 

Eytelwein (Johann Albert). Ueht'r !lie Pi-iifung tler 
Norrual-.Maa8se nud Gewiclal e liir 1ku kuuiglich-prcns­
sischen Staat mu! ihre Vergl<'iclrnng mit den fran­
zosidrnu MaaHsen und Gewicllt,en. 

K. Ak. d. Wi8s., 111ath. Cl., Al>l1a1Hll., 1825, 1-21. 

Vergldch1111g d1·r 1ienPstcn '"ug-lischen l\fuasse 
uml Gewichl<' rnit 1len J•renssischen. 

A . .A.k. d. Wi"., math. Cl., Ahliauill., 1827, 1-8. 

F. Report of tlie Supcri11teuden!. of the Const Survey, 
showing the progre8s of the work <luring the year 
en<liug October, 1847. 

Journ. 1''ra11k. ln8t., XLV, 1848, 2l:J-217. 

A l)rief review f1f the work of the yenr. Two extr~1cts: 
one on URC of electro-mn~netic tt kgf'u.ph for dim·r­
ences uf Jun,!litUdt; and one 011 O.:ist· linc at Daupbin 's 
18-hmd. 

Ruport of the Superintendent of the Coast Sur­
vey, showing th" prot:ress of the work for the yPar 
ending November i:1, 1848. 

,Jnurn. :Frank. Inst., XLVII, 18~9, 141-144. 
A &hort review of the work for that yt>nr. 

--- He11ort of Prof . .A.le:xancler D. Bache, Superin­
t;•111lent of thti Coast Survey, sbowiug the progress 
of that work for the year eudiuµ; October, 1849. 

Jonrn. Frank. Inst., L, 18i10, 72. 

Report of the Superintendent of the Uuit~d States 
Cflast Survey, sl10wing the progress of the work for 
thc> year ending November, 1850. 

J(>nrn, Frank. lust., Lt, l85l, 359-360. 

Faa de Bruno (Francesco). Uemonstration eMmf<n­
tairo du theorllme fondamental des ligues geo<le­
tth1uea. 

I.es Mondt>R, VlII, 1865, 7:ID-740; Nouv. Ann. Math., 
IV, 1865, lOl:l-109. 

--- Traite elemeutaire dn calcnl <les nrenrs, avec des 
ta!Jle11 st6reoty11ees, ouvrnge utile a ce11x qui cul­
til'eut !es sciences d'obBervation. 

1-l", P11rif1, 186(), pp. v, 72. (Heidelherg.) 
Bibliography, xliii-xlv. 

Fallon (Ludwig August von ). [Sur Jes differences geo­
grapbiqnes de q11elt1nes villes de l'ltalie et sur Jes 
differences que l'on y .a rema.rqatfos entre Jes detl'r· 
minations a.stronomiqnes et trigonom~triqueB.] 

Corr. Astron. (Zach), v, 18-21, 39-54. 
Notes by ZACH, 126-139. 

Fallon (Ludwig August von)-Continued. 
--- Arch iv der astronomiRcb-trigonometrischeu Ver­

nH'ssnng der k. k. osterrcichiscben Staaten .• 
Wien, 1824. 

Titll' from Ann. d. l'bys. (Poggen<lorfl), v, 1825. 

Fallows (Fearon). ObBervatious made with the inva­
riable pendulum (No. 4, .Tones) at tho Ifoyal Ob8errn­
lory, Cape- of Good Ho1ie, for the purpose of rleter­
miniug the compression of the earth, with note by 
Captain Sal>ine. 

Roy. Soc. Lomlon, Phil. Trans., 18:~o. F13-lir1, 
Hevll. in J~ull. Sci. Ma.th (Saig-ey), xnr, 1830, 187-18r-t, 

Farley (J.). Description and drawing of a couveuieut 
Higna.1 for oliserviug on RPc-onda.rs stationH. 

U.S. C. an•! G. 8nrvey, Rep., 1Bii5, :~u:i-364. 

Farey (John ). Remarks and snggestious as to tliP 

r,tate a11d progress of tl1e government trigonotuetri­
cal survey, with regard to the dimensions, figure, 
and structure of the earth. 

Phil. Mair. (Tilloch), LVII, 18:!1, 5.1-57. 
Favoriug an exteusion of the survt~y HO as to include a 

mineralogical and Rtrat,ig-raphical survey 

Farquhar (Henry). Forrn of least-sqnarn computation. 
Phil. Soc. Wash., llull., VI, le/;3, IW-1[;2. 

Favaro (A.). Proceuiruento gra!ico per la ridnzione 
dt·gli ango1i al centto di stazioue. if. 

fo:;;q;,ueria Ci vile, Toi-iuo, '" 1879, 1-8. 

Paye (Herve-Auguste-Etienne-Albans). Sur la d6-
tt-rmi ua1ioti geodesiqne de8 latitudes, avec 11110 1·6-
[J0ll8e ( eu foru ... , ue note) it la deruiere critique de M. 
Arago. 

Ac1ul. d. Sci. Paris, Comp. Reud., XXXVI, 1853, 267-
27ii, :109-317, 359-366. 

--- Sur Jes propositions do M. de Struve [relatives 
anx opcratious geo<1esi<111rR ~t. i't la figure chi la terrP] 
Pt sur fa qucstfon academiquo qu'clles out sou levee. 

Acad. d. Sci. Paris, Comp. Rend., XLV, ltj!)i, !iti9-674. 

--- Rcponse aux ohservationt! de llf. Verrier relative­
rnont a 1rn rapport daus la seance pr6cetlcutv s1u 
Jes cutrcpri;;es l{eode"iqnes en Allcmagne. 

Ac&.d. <l. Sci. Paris, Comp. Rend., LVI, 1863, 66-72. · 

--- Nouvcl appareil pour mesnrer Jes basils g6ode­
siques. 

Acad. d. Sci. Paris, Comp. Rend., LVI, 1S6:l, 37~-:180. 
Remarks by LE VERRIER, 380-381. 

--- Sur !es instruments geodesiqnes et sur la densite 
llloyenne de la terre. 

Acad. d. Sci. Paris, Comp. Rend., vn, 1863, 5u7-riOO. 

-- (rapporteur). Happort verbal snr le prolocole de 
la conference ~eodesique t.enue a Berlin en avril 1862. 

Acad. rl. Sci. Paris, Comp. Rend., LVI, 1863, \:!8-34. 
Remark• by Lit V&!<RIER:34-37. 

--- Sobre nn m1evo aparato para meclir bases geo<l6-
sicas_ [ Comptes Reudus, 2 de marzo de 18G:I.] 

Rev. d·. Prog. d. Ciencio.~, XIII, 1863, 19:1-204. 

--- (rapporteur). Commissionaires: Delau11ay, Lau­
gier. Rappo1·t snr !'~.tat actu<.•l tle la geodi'.isie et snr 
Jes travanx a entreprendre par le hureau des lougi­
tu<lcti, cfo concert avec le dep(1t de la gn<'rre, pom: .. 
completer la partie a.st,ronomique du reseau geode­
sirl11e francais. 

Bnr. d. Long., Ann., 1864, :~1; Conn. d. Tem}l!I, 
1864, 1-24. 
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Faye (Herve-Auguste-Etienne-Albans)-Continued. 
Sur la triangulation geodesiqne du premier 

ordre, qui Hert de fondement a la nouvelle carte de 
l'Algcrie du dcpiH de la guerrn. 

Acad. 11. Sci. Paris, Comp. Re1Hl., LXXV, 187;!, 114;!-
ll~ • 

Note accompagnant la presentation d'nne noti<T 
auto~rapbice sur la methode des moindreH canes. 

Acad. d. Sci. Paris, Comp. Rend., 1.xxx, lt<7'», :~:»o?-

357. 
Revd. inJabrb. fib. d. FortHrln. tl. Math., vu, ie-;s, 111 1 h_, 

B[RUNs]. 

Sur un incicleut qui s'est produit au Congres de 
Stnttg11rt. 

Acad. d. Sci. Paris, Cornp. Reu.J., LXxxv, 18i7, 
645-646. 

Regarding the geotle1,fo connection of l:t,rn.ncu uud Spain. 

--- : Peirce (C. S.). 011 a nwthod of swiuging pen­
dulums for the determination of gravity proposed 
by-. 

Am. Journ. Sci., XVIII, 1879, 112-lHI. 

--- Sur Jes variations sccuMiires <l<' ht figure mathe· 
rnatiq ue de la tnre. 

Acad. d. Sci. Paris, Conqi. Rend., xc, li'.l80, ll;l5--
1Hll. 

--- Sur la reclnction c1es observations dn pendule au 
niveau de la mer. 

Acad. d. Sci. Paris, Comp. Rend., xc, 181'0, 144:l-
1447. 

--- Rapport snr uu meruoire de ~i. Peirce concern ant. 

la c011stante de Ja pesanteur a Paris et lP!! corrections 
1:xii,;cc8 pa1· ks ancienues determinations de Borda et 
<le Bi,,t. 

Acad. <l. Sci. Paris, Comp. Rend., xc, 1880, 1463-
1466. 

See PE.ll:CE. Sur la valeur, etc. 

Sur une lcttr0 du gen6ral Stebnitzki relative a 
la figure <le la tern~. 

Acad. d. Sci. Paris, Comp. Rend., xcvu, 1883, 
fi08-515. 

By order of the Academy this mmmnnication was printed 
in full. 

Conrs d'astronornie do l'l!;cole poly teclrnique. 
Pn·miflre pa1 tie. A~trouornie spherique-description 
<leB instrument!', theorie des errenrs, geodesie et geo­
gr:tpbie mathematiqne. 

8", Paris, 1881, pp. vi, 374. Gauthiel'-Villars. (Ber­
lin, Royal). 

ltc.d. in Jaht·b. iih. d. Fol'tschr d. 'Ma.lb., xv, 1883, pp. 956-
9,;9, by LP. [LAMPE]. 

Surles rapports de la geodfuie avec la ~oologie. 
Aca<l. d. Sci. Paris, Comp. Rend., cm, U!Bli, 99-lO:l, 

29j-299, 841-844. 

-- : Lapparent (A. de). Surles rapports de la geo­
<lesie avec la gllologie. Reponse anx observation• 
deM.-. 

Aca.d. d. Sci. Paris, Comp. Rend., cm, 1Al:l6, 772-i74. 

--- Rf\pou~e a une note de )1. <le Lappareut., en dntc 
du 2'J noveu1bre (C. R., CUI, 1886, 1040-1042), snr J .. s 
conditions de forme et de densite <le J'ecoree for­
restN. 

Acad. d. Sci. Paris, Comp. Rend., cu1, 1881i, 1093-
1101, 12-21-1224. 

l'earnley (C.). Bericbt Uber die Gradmessungsarheiten 
Nol'wegen. 
Int. Geod. Cong., Gen.-Ber., 11"6fJ, 39-42. 

B<"t"icbt ii\Jer tlio geotfatiscbcn Arbciten in Nor­
wegeu filr <la~ JaLr 1871. 

Int. Gc0tl. Co11g., Geu.-ller., 1871, 58--03. 

--- Bericbt i.iber die geo<latiscben Arbdten in Nor· 
Wt}geu JHO 1875. 

Int. Geo<l. Cong., Gen. Ber., 187i:i, lt!0-181. 

--- mid Haffner (N. ). Dericbt der norwegisehPu 
Con1111ission. [UP-otl"tic.] 

Iut. Geml. Cong., Geu.-Ber., 1;>77, 292-294. 

--- BMicht. iiber ilie geo<l1ttischcn Arbeitr-11 in Kor­
w<'gm1 fiir das .Jahr 1878. 

Int. Geod. Cong., Grn.-Ber., 1878, 90. 

--- Bei·irbt iiber die gelllliitischen Arbeiten iu Knr­
wegeu fiir <las Jahr 1880. 

Int. Geo<l. Cong., Geu.-B<'r., 1880, 2:t-2::. 

--, Mohn (H.), Schrotz (0.) 1111d Haffner (W.l. 
Geodiitische Arbeiteu. l'ulllication derrnll'wegiHcheu 
C01uwist;iou tler curopii.iiscbeu Gradu1~sbuug. 

I. Die Basis a.nl' Egelberg bei Christiania und di .. 
Basis anf Rirnlenkret. uei Lentuger, 4°, Christiania, 
li'.l8;!, l•P· [iii], 42 [8G], 2 maps. 

II. Die Vt'rbindnng <kr BaAis bei ChriRt:ania rnil. 
der Hauptdr<'iecks-Seite Toaas-Kolsaa~, Christia11ia,· 
1;>80, pp. 68, l map. 

III. llie Verbiudung der Basis auf den Rill<1c11-
leret 111it <ler Hauptdreiecks-Seite Stokvola llaarn· 
kallen, Cbl'istiania, 188'2, pp. 74-176, 1 rnap. 

lY. Das nor<lliche Dreiecksuetz zur Vei·bimluug 
der Ilanpt-Dreieckseit.cu Haarskalleu-Stoh '"Ja 1111d 

Spn11tind-Niiverfjeld, Christiania, 1885, pp. lt!IJ-281", :J 
nrnps. (Gore.) 

Y. Das mittlcrc Dreiccksnet.z, Christiania, ltl67, 
pp. 7:l, 1 map. 

VJ. Das sii<lliche DreieckAnetz, Cbrist.iania, 181'.-<, 
pp. 71, 1 plate. 

--- Dcricht Uber t1ie geodalischen Arl•eiten in Nur· 
wegen filr di<- Jahre 1~81 uml 1882. 

Int. Geocl. Cnng., Gen.-Bu., 1881-'82, 148-150. 

--- Znr Tlteorie der te1Testribchen Refraction. 
Int. Geod. Voug., Gen.-Ber., 181'3, 13-27, Appeu­

o:lix 7. 

--- Bcricht iibrr die gcodiitischeu Arheiten in Nor­
wegen fiir d!ls Jahr 181-ia. 

Int .. Gcod. Cong., Gen.-Ber., 1"8:{, ~J4-295. 

--- [Ilericht Uber die geodiitiscbeu Arbeiten in Nor­
wegen, J,-85-'Sti.) 

Int. Geod. Cong., VerhantU., 1884-'86, 149-1,>7. 

Fechner (Gustav Theodor). Uuher ·die Bestimmnng­
des wshrscheiulichen Fehlers eines Beoln1eht.ungs· 
mittels oure11 die Summe der einfachen Alnveitl1u11· 
gen. 

Aun. d. Phys. (Poggemlorff), JnhdhatHl, 1874, (>1;_1'1. 
Revd. in Jahrb. iib.d .. Fortscht'. d. Math., VI, !SH. n~. 

--- Ueber den Ansgaugswert.h d1'r klcinsl<•n Ah· 
weichungssnmn1c, desr;en Bestimn111nb1 Verwt·tJt!uug 
nnd Ver8llgemeinerung. 

Ak. d. WiSI!. Leipzig, math.·pbys. CL, A\Jbandl., XI, 

1874, 1-76. 
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Fedorow (Vasily Theodorovich). V (IJ'fautige Berichte 
Ulier die VOil ihw in den Jahren li:l:i~ his ltl:~7 anf 
allvrho1 llstell Befolll in West-SiLiriell auHgefiihrten 
astronornisch-geog1:apltischen A1·lmit•,11. lu Auftrag 
lier kaiser!. Aka<ltnnie cl er W isscnschaftPn berausge­
gebell von F. G. \V. Struve. 

fP, St. Petersburg, 181':J, pp. xii, 17(), 1 map. 
(British Museum.) 

Peer r HomelimeR Fehr] (Johann). t;eber die j,rigono­
lllC1.rische und astronornisdtu Vemiessu11g- des Rheiu­
thaks der Schweiz. 

Geogr. Epb. (Zach), m, li!JY, :i::.u-:JG:!, 4G2-47:2. 

Feldt (Laurentius). Fornml:e e"tuiitioum Gatl8ei11um 
de I iueis in superticie enrva. brevh;sirni~ evo1lltio."'" 

Brnnsbergru, ltl44. 
--- Forwulm Besselianrn du latitudine locururn geo­

gr11pbica evolutio. • 
Brnusbergw, 1841'i. 

Fenner von Fenneberg (Ludw-ig Ferdinand). Ueber 
dio Verschiedenheit der grieuhisehen Stadieu uu<l 
}~11s~n1aasse. 

1'0 , Berlin, 18f>8, pp. iv, l:lU. (Clore.) 
1nau~ural.ALhaudlung, wdlLe mit. <it!uelimigung <ler 

philosupLischcu Fa('U]tact nl l.L.o lmrg zur ~~rlan. 

g_ung tier Doccorvr'LH~rtll.' eing:ericht. 

Fenner (P.). Das Verbintluug~viereuk zwi~cheu den 
Dreiecksnetzen von Spauicn und Algier. 

Zeits. f. Verwes., u, 1&<2, ::IU3-:l08. 
JJie strenge Auxgleichuug ngeliuas•iger Poly­

gouitige nach der l\lethode dd' kleinsteu Quatlrnte 
uutl ihre Auwendung zur ~iihnuugs-Ausgleichnug 
lidiebiger Polygonzlige. 

z .. its. f. Vcrmes., XVI, 1887, 249-271, 287-297. 

Fergola \Emanuele). Sulla po~izioue dell' asse di rola­
zioue dolln term, rispetto all' asse di figura. 

4-', Napoli, ltl7'l, pp. 32. (Gore.) 
Taken from Atti. tlella. R • .A.cca<l.emiu Jelle scienzc fisiche 

o rnatematiche di Napoli, Yl, 1874. 
Revd. in J ahrl>. iii>. d. l<'ortschr. ti. J'.latb., n, lh24, pp. 725-

726, U~· J3[RUNtl]; HELIIEBT, J.\stron. Gese1l., Y1ertd· 
jal1r•., XI, 1876, 94-103. 

Dimen8ioui della terra e ricerca della posizioue 
dcl stw asae di fignra rispetto a quello di rotazioue. 

4", Napoli, 11!76, pp. 26. (Gore.) 
T•kt:n from Atti della R. Accatlemia delle scienze fisicbe 

o mat.ematicbe di Napoli, YII, 1875. 
Revd. in J ahrb. iib. d. Fortscbr. d . .Math., vn, 700-7ul, by 

Ju. {JU.MGJi HELMEHT, Astion, Ger-ie;J., Vfo1·tel­
jabrd., x1, 1876, :J8Cl-287. 

Pergola (Francesco). Relazione delle operazioni geo­
detiche esegnite nelle proviucic settoutriuuali lie! 
reguo di N11poli" riguardauti la cougitrnziouo della 
Bpecola reale di Capodimont.e alla enpol11 di 8. Pietro 
in Hom11, e la rete do' triaugoli cite 8i lcga alla triau­
golazioue provenieute dall' alt.11 ltalia. 

4°, Napoli, ltl3H, pp. ~7. ( Brit.iHh Mnecum.) 
Ueprint from Annali chili de! reguo dello duo SiclliA, 

XYIIl, 1838. 

Cenno storico dei lavori geodetici e topografici 
e.~eguite nel R. officio topogratico di Napoli, 1851. • 

Ferguson (James). Introduction to aAtronomy; describ· 
iug the figure, mot.ions, aud dimensions of the earth; 
the difforeut seasouH; gravity arnl light.; the solar 
system; the transit. of Venus; the moon's motion; 
the eclipses of the snn and moon, etc., with plates.• 

8°, 1799. 

Fernandez (Leandro) y Jiminez (Francisco). Deter­
rniuaciou de la lougitud de! peudulo de segnudos eu 
.Mexico. 

10", M<\xico, 1879, pp. 61. 
St·paraw f; om Observatorio astronOmico ctmtral, 1878-'79. 

Fernelius (Johannis) [Jean Fernel]. CoRmotlrnoria 
liLros duos complexa. Prior, rnundi to ti us et f,,,._ 
rnam et compositionem: ejus subinde par ti nm ( <JU<e 
elewenta et crulestia sunt corpora) situs et rn:tgrn­
tudiues: oLiu tandem rnotus quosi11s solerter reforat. 
Posterior, ex motibus, sidem loca et passiones disqui­
sit: iuterspersiR docnwcntis baud pruuitendn aditurn 
ad astronornicas t11bnlas snppeditatilms hroc, sejnnc­
tim taJJdem expedite prrebet planetbo<lium. 

Fol., Parisiis, 15tit, pp. [vii], 46, :l6, 42. (Oxford, 
Bodleian.) 

-- : Lalande (J. de). Sur la mesure de la. term, qtw 
publi11 in li:!:.!8. 

Acad. d. Sci. Paris, Mem., 1878, 216-225. 

--- : De Morgan (A.). On the history of -'s measure 
of a degree. · 

L., E., D. Phil. M\g., XIX, 1841, 445--447; xx, 1842, 
116-117' 230-23:1, 408-411 ; xx 1, 11'4~, 22-25. 

---: Gallovvay (T.) Remarks on -'s rneastire of a 
tlegrel» 

L., E., D. l'bil. Mag., xx1, 1841!, 25-28; xx, 1855, 
UO-U8. 

Ferreira de Castro (A.G.). Trabalbos geodesicos en 
A11gola, reconhecimeutu do t.erreuo para o estabeleci­
meuto tle uma uase g1:odesicn e escolba de pontos 
par:1 urna triangttla\'ii<> de primeira ordeu. 

t-i0 , n. u., pp. 112, ;l ph1tes. (llerlin, Geodetic In­
stitnte.) 

Ferrero (Annibale). Mernoria sohre la forma mas COil· 

vcnicnte de los triUugnlo~ geodeskos. 
4u, Madrid, lR.53; Acad. d. Sci. Paris, l\fem., II, 

1853, 77-84. 

--- Esposizione clel metodo dei minimi qnadrati. 
8°, Firenz<" 1876, llP· x, 2'J8, 1 plate. ( Southamp­

ton, Ordnance Survey.) 
Abstract by PEIRCE (0. 8.), Am. Jour. Math., I, 1878, 

59-63. 

Sur fa compensation d'nn reseau trigonometrique. 
Int. Geod. Cong., Gen.-Ber., Uf77, 217-224. 

--- Note sur nn procedl'i pratique pour etablir l'ac· 
cord entre iilusieurs bases rl'une triangulation. 

Astron. Nacbr., xcvu, 1880, 179-18'.l. 

--- Note sur la possibilite de ~alculer a priori le 
poids et la precision des 1esultats d'uue triaugula· 
tion par la conuaissance de sou canevas. 

Int. Geod. Cong., Geu.-Ber., 1880, 1-5. 

--- Ra1lport special sur les triangulations. 
lnt. Geod. Gong., Gen.-Ber., 1880, 1-76, App. 5. 

--- Avancement des travaux geotlesiqnes en Hali•» 
A. J<'raD\:. A. S., 1882, t:lti-91. 

-- Rapport sur l'etat actuel des travaux [geodesi­
qneH] en Italie l en 188.1]. 

Int. Geotl. Cong., Gen.-Ber., 188:l, 252-257. 

--- Sur Jes triangulations de !'Europe avec un oano­
vas general a l'echelle de 1: 10,000,000. 

40, Florence, 1884, pp. 91; Int. Geod. Cong., Gen.­
Ber., 1884, ii, 1-91. 
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Ferrero (Annibale)-Continned. 
Lavori geodetici [Italy], 1884-'Bfi. 

Int. Geod. Cong., Verhaudl., 1884-'86, 143--145. 

--- Association geodesique internationale. Compt('s 
renrlus de la session de la comrui~siou permaneute a 
Nice, en 1887. Supplement: rapport sur !rs trian­
gulations avec canevas general. 

4®, [Florence, 1887], pp. 127. (Gore.) 

Rapport sur Jes travaux [geodesi11ues] de l'Ita.Jit1. 
Int. Geod. Cong., V<>rhandl., 1887, VI, 1-2. 

Fester (Diderich Christian). Betragtniug over Mid­
dags-Linien og Jordens Figur. 

K. Norske Viclens., Sarnl., II, 1781', 7-r.2. 

FIGURE OF THE EARTH. s,.c EARTH, FIG­
URE OF. 

FIGURE, ADJUSTMENT OF. 
.ANnRAE lC. C. G.). lTeLer die Ausgleicbung ei11e;J Dreicck~ 

netzes. 
Int. Geml. <Jong., Gcn .. Ber., 1877, 244-252. 

BAEYER ( J. J. ). DiA .Aufliisnng- groi-1Rf':r sphiiroidi;Hd1t'n 
Dreiecke. 

Aatron. Nachr., LXI, 1R6~. 225-240. 

-- Ueber die Herechnung spba.roidischer Dreieck<>. 
Astron. NM'.br., LXXJ1 1868, 289-314-. 

Au.sgh•ichung eine!'I Dreiecksnetzt'"J nach dt"r Be,,. 
sel'scben Met.bode. 

:Berlin, 1871. 

-- Die Vertheilungder Fe bier nach Winkelgleichung nml 
nach S<iitengleichung. 

:Berlin, 1871. 

-- Zerlegung elnes Dreiecksnetzes nach Grnppen. 
Int. GeocL Cong., Gen .. Iler .. 1877, 203-207. 

Vergleicbung einiger Hauptdreit>ckaketten mit tlrr 
Bcssel'Ach{'Il Methode. 

llerlin, 1679. 

IIAUK (C. W.). Dlo AnAgleichung der Richtnngen in eil:em 
Dreiecksnetz mit nnn:;]h1tiindi~em Centrals~·srem. 

Stuttgart, 1857. 

BIVRR (P.-E.). Sur une nouT"elle mMhodt" d('I eonduire t"Jt dt.~ 

calculer le• triangulations ~eode•iques . 
.Aca.d. de Eel~ique, Bull., xx1n, 185G, Otl-148. 

:RBKtEN (0.). Ueber die Winkelt:<ummo in Dreieel.:en. 
Arcb. 11. Mat1.J. (Grunert), XLIH, 1865, 18-2-i. 

Ei.}RsCH (A.). Ueber den Eiuflul"if! <1Pl' 'raid ·venH:hie-1lent!r 
Nullricbtungen auf diH .A nAgleklmng vun Rkl1tmqrsh<~· 
obachtungen. 

A stron. Nachr., xcvn, 1880. 181-186. 
EOHFCTI (0.). Ucbcr tlic A uAg)ciehun~ einer nm flin Po1ygon 

gdeJirte.n ~eodiitischen Drei('ckskcttr. 
Astron. Nnch., LXXXll 1~68, 265-::'flS, 379-380. 

BRElllK.EU (C.). UelH:~r Whikelmessuug un1l Ausgleif'hung. 

Astron. Na.ch .. LXXXIX, 1877, t.i:J-78. 
-- Das rheinische Drei.cck.sndz. Ilic Netza.nH~lckl111ng. 

Berlin, 1876 (1882). 
COLR (W. H.). Note on the simultaneou"' rPduetinm~. 

India, Trig. Survey, VJ, 1880, 161-164. 

DOOLITTLE (M. H.). Closing of n. circuit of 1riang11la1.ion. 
U.S. C.11nd G. Survey, Hep., 1875, 282-292. 

EVEJtKST (G.). On the cornctiou:-; re<plisih' fn1 tho trian;..!lrs 
w!Jic·h oecnr in ~t·odet1ic opl'r.a.tions. 

Roy. Aetron. 8-0c., :Afrm., II, 1826, 37-44. 
Fx..~NEit (P.). Die strongo .AnAg]eichnng TPgeJrnfis~iger PulJ.'· 

gonziige ... 
Zeite. f. Vermes., XVI, 1887, 249-271, ~87-297. 

FE&BERO (A.). Note sor uu procMe pratique pour Habllr 
l'accor~l entre plusieur1t bases d 1une triangnJa.tfon. 

Astron. N11cbr., xcvn, 1880, 177-182. 
FDLQUE (F.). Taboa para cletsrminar a. iut1nencia <lo erro doR 

angalos •obro o calculo dos ladns clo ti iangulo. 
Lisboa, 1854. 

FIGURE, ADJ'USTMENT OF-Continuecl. 
FORKST (E. L. IJE). On adjn:-tmenl formulas. 

Analydt, IV, 1877, '79-8f,, 107-113. 

-- On repl'atEd a11justruent.s. and on :::.ignl'I of residuals. 
A11alyst,, v. 1878. 60-72. 

-- On the limit ofreprated a1ljustmt·ntt:1. 
Analyst, Y, 1878. 129-140. 

HANSEN (1> • .A ). Ceher die Anwemlung <ler 'Vabrscheinlich­
k<:>itRn.·chunn~ auf geodiitische Ycrrnessung . 

.Astron. Nad1L, IX, 1.R31, 189-219, 2~7-202. 

A blcitun~ des .Ausgleiclmugs,·orfahrcns eines 
Dreieck~netzeR. 

K. Ei.lichs. Ges. d. "U'is~ .. math.-ph~·A. Cl., Bt~r., xx, 186R, 12U-
150. 

-- Entwickelung- eiut'1-1 m·1wn n"ramlerteu Vcrfal1n•n3 zur 
A1rn~lrichung- f',irn"'R Dn•iefk~1wtzPti. 

K. sU~:Jl~. Ge8., Abhandl., XIV, HW9, 185-287. 

liEL.i\lEHT (l'. H.). Beitriig:H znr TJworiP df'r Aus~leidrnng 
tri:.:.0110metrischer ~ t•tZ{'. 

Zl•ihl. f. Math. (8cli1~Jmikb), XJY, 1869, 174-208. 

-- Diu -~m~gkichuug nach der Methode d('r kleinsten 
Qmulratti-. 

LC'iJ)1,ig, 1872. 

HEt.MEl!T (F. H ). Ausgleicbnng von symmr.trisrh ange-ord-
1wten Rlchtungabeoliachtun~eu einer Station. 

Zeit~. f. Vt'tmes., xiv, 1885, ~63-~66. 

RES!\EBSRY (J. R.N.). On the dispf'rsion of circuit errorR of 
triangulation after the t-1nµles h.n·e been corn·etetl for 
figural conclitionl'l. 

lmlia, Trig. Sur>ey1 u, 1873, viii, 151-176. 

-- Rt'clndio11 of the :X. ""· qua<l.rilatt\ral. 
Iudia, Trig. 8un·cy, n, 1873, x, 177-~53; XII. 28~18. 

JonnAx (\\'".). Eine Incons.equenz in mauchen Drei{'cksuetz­
nu~gleichungen. 

..d.stron. Nacln., 1.xxxv, 1875, 69-72. 

-- A t1Rglt•ij•lmng eines Tri:mguliruugsnflt'°ll'S mit Repe-4 
tition~wiukclmesRun_g. 

Zeit.s. f. Verrnes., YII, 1878, 18-34. I~O. 

-- UelH'r die t::Un.ilig-~te S(>it~n:;rkichnug im Viere.tk. 
Zeits. f. "Vt~rmeH., 1.x 1 18t'O, 65~73. 

-- Znr Theorie der l'tilsgnuziige. 
Zeit~. f. Ycnue~ .• :x.111 1 1~84, Hl7-:.!0a, 2:!9-!!a8; x ...-, 1886, :t32-33f1. 

l{ER!:'l'HHAFM: (G.). lJf'lwr "-iukt>laus~lei<.·bnng. 
Zeits. f. Yl'rmeR., ur, lk74, }(5-8B. 

KUMMF.t.L (C. ll.). Htren: e Gleichungen zwiRclam den Seiten 
t'inf'.-; Dn~it•ekArwtze-."\. 

.Astron. Nachr .. I.XXXIX, 1~77, .fH-58. 

I-4API.ACE (P.~S. HE). .Applil'ation d.u cakul <h·:-; prohahiht6s 
nux. opCrat.ion~ git'i.114lCsiqne.s. 

Jnnru. d. Pb_ys., LXX.X\·, 18171 145-148 ... ; Ann. d. Chim., 
XII, 1RJ9, 37-41. 

LIAGRR (J.-B . ..J.), ~nr la C(tmpen~ation tl'un re1-<1?:1H trigono. 
mCtriquc. 

lot. Geod. Conj!., Gf'n.·Rer., 1877, 224-22G. 

MAREK (.J.). Ueher din Aui~g-leiclnmg- 1rij!rmometrischf'r 
A nr...chhtsisnetze. 

Zeit~. f. Vermes., ur, 1.R741 159-176. 

NRLT. (A. M.). Sd1lefr.,rnrneherR Metliotlu der "'\Yjnlielaua­
g:leil'1rnn~ in <'inrm Drcieck~metzo. 

Zc,it~. f. Vernws., x, 1881, l-11, 109-121; xu. 188:"i., :na-a:.:o. 
PRTEllS {C . .A. F.). Ut4terdie Zt~deg-uni;' eines Drdccksnetr.e~ 

nach Gru11pen un<l ihrn Ami.~ .. ~1ddmn,!! ... 
Int.Geod. Cong-., Gcn .. Ilf'r., 18771 210---216. 

PaOUDZYNSKl {B. YON). Ueber dio AufsteHung ne.lin~ungH· 
.gleiclmngen i;!"emlittischer Dreit-ckR'ketten. 

_,,\Fi.tron. Nae.hr., LXXI, lSfiS, 145-154; T.XXY, 1869, 81-00. 

PUISSANT (L.). • .. sur J'a.pplkation du calcul dee prob•bilite• 
aux rneeureM g6odt'Hii<J ne:~. 

.Acad. d. :Sci. Paris, .Mt\m., XI, JS:J'J, 123-156. 

SADEBl!CK (B. ;\. M.). Da• bessische Drt1iook~ne.tz. 
Berlin, 1882. 
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FIGURE, ADJUSTMENT OP-Continne<i. 
SCH1Al'AHELU (G. V.). Snlle compensnzioni del1c reti trigo. 

nou:('trich1~ di ~ande est€nsionc. 
I•t. Lombardo, Rend., 11, l865, 348-359; m. 1866, 27--41. 

Scuou:i (CH. hi.). o\~cr (lo aansluiting van <>on rlriehoeksnet 
van ln.gere urde a:m <"Cll dricho1·kA11«t ynn hoo~et'Pi ordc. 

K. Ak. '\"an Wetens. A.rn:::<tt'rtlam, Yt•ri;.l., xn, JS80
1 
2U7-~9. 

ScHOTT (C. A.). Method of 1111,juolml'nt of the Mcondary 1ri· 
an~ulation of Loug I~!and S-0tmll. 

U.S. C. rmd G. Surn~y, Rep., 186P, l 40-14G. 
-- Method 'f dosin~ a circuit of 1riangn1ation under 

<!l~rtain t•omliLiom~. 

U.S. C. and G. Rurv-ey, Rep., 1875, 279-292. 

SCHRE1TIEH (0.). Die Aoonlrnmg dt-<r \Y"inkellJl'olwchtuug im 
GOttinger Basisnetz. 

Zeitti. f. VermcB., XI, 1882, 1~9-161. 

V.BL.TMANN {W.). Bestimwung <lor Unbukannh•n oiner Aus­
~Jeichuug-.saufg:abe ... 

Zt>iits. f. V- ermes .. XVI. 1S87. 3f;')--3f'6. 
VottL.Ar..11r;n (.T. J.J. Ausgkichun~ der Felile1· i•oly~ono­

melrischer Messungep. 
I~dp:r.ig- 1 1858. 

-- B~rnerknngt•11 iHwr da~ nnnH•riR('h~ Elimmiren hei 
gcodatischen Opt·rationen. 

Zeits. f. Mat.Ji. (Schlomilclil, rn. 1R58, 16-2~. 

-- Zur 11raktisrhen GeomPlrie. 
Zdts. f. Ma.th. (Scb10milc11), III, 1858, 189--193. 

-- Ueher die }'ehll1 rauAglt•ic1Hm~ de1· T~inieuneht". 
Zeitf1. f. Verrues., ru, 1874, :J00-401; Y. 1876, 155--174. 

WRH-:.llT (T. ,V.). On t.11•' atlju!W-tm€'nt ~'f ob~wrvations. 
Van Nostrand's Ma~., XXVIll, 1883, 419-436, 47a-505; New 

York, 1884. 
ANON. BL•richt der Sueeial-Commission i.ilJ"r Punkte 5A und 

5 B des Program~ der im J ah re 1876 in Briissel Yercinigten 
1>urmuutmt.c11 CvmuJission U1 r tmropiiiachen Grndtnt'fHmng. 

4:J, llerlin, 1877, pp. 33. 

Regarding different methods of adjusting a cbaiu "t" tri. 
angles. 

Finger(Joseph), Ueber ein Analogon des Kater'schen 
Pemle]i; uml dei;i;eu Anweudung zu Gravitations-
11tf-'8Hungen. 

I\. k. Ak. d. Wis.~., Sitz.-Her., 1,xxx1v, 1881, ii, 
168-l!KI. 

Finska Vetens. Soc., Ofvers., for Ofversigt. af Finska 
ve!Puskaps HOC.illteten forl.Jandlingar. 

4°, lfrbingfors, lb'3d+. (Washington, Congress,) 

.Fiorini (Matteo). Snlle triaugolazioni topografiche. 
Acca11. Sci. Bologna, Reud., ltl6l-'6:.!, 107-lll. 

Finnenich. Dirnde trigono111etrisehe Berechuuug der 
Anfgahe <ler unzugiingliclien Entferuungen. 

Ze1ts. f. Verrnes., VIII, 1879, 254-Ui. 

Pinnenger (Thomas). A copy of the experiments made 
at the H.oyal Observatory, with a view io e:;talilish a 
stamlanl of weights and mellStll"es by deterulining 
the l<'ngth of the Mecon<ls pemlnlnm. 

Phil. Mag. (Tilloch), XLV, ltna, a3-38. 

--- 01.Jservatious on the measurement of au urc of 
the meridian. 

Phil. Mllg. (Tilloch), LIV, 181!l, 60-6~. 
Advancea as to tho uew theory that'• iu an ellip~n111wv 

11oints ha.ve the same radius of curn:a.tm t.1 in the iiamo 
qo.adnmt i taking, therefore. any part of a merid­
ional line upon the e.arth's s11Tf:.ic(., nu~l c-01wt_•.idh'" 

this ae au arc of an ellipse, the i·:.ulius :-if ctit:l'"atnr~ 
at each exfJ·en1U) of Urn re wnt n~~t h.n•e the same 
centre; and therefore tho 41ifft·rencc ot' the zenith 
<Ustanees of any star, tit ken :;t tl1~ twf) rxtremitiee, 
will not ho a. corr~~ t mc.umrtj uf tlrn elliptic arc, or 
rather of an arc of a ci1 ule of curva.ture, which the 
for1ue1· req uir68. ·' 

Fischer (A.). Die Gestalt der Erde und die Pendelmes­
sungeu. 

A8tron. Nachr., LXXXYIII, 1876, 81-98. 
Lett.er from HANN (J.) 1 203-208; reply 1 247-2ii?. 
Revd. in Jahrb. iib. d. Fortscbr. rl. Matb., VUI. 1810, 726-

728, by B[RUNS]. 

---·: Hann (J.). Ueber "die Gestalt der Erde uml 
die Pen<lelmessungen" von -. 

Astrou. Nachr., LXXXVlll, 11:'76, 203-201', :1\JG-:ltli'. 

--- Bericht Uber die Arbeiten des geo<la.iselieu lni;Li­
tuts, 1878, 1879, 1880, 1881-'82, 188:3. 

'l'itle in full un.Je" BAllYER (.J. J.). 

Der Ei nil nss der Lat eralrefraktiou auf das l\1es~en 
von Horizoutal\\'iukelu. 

40, Berlin, 11"82, pp. 7:l. (Gore.) 
Publication des kOnigl. prousa. geodat.ischf'n In~tituh. 

--- V crsnche, den Gang dor Temperatnren des Plat.in-, 
Iridinm- uncl <lee l\ft.ssung-Stalws a111 Brnmmer­
'schen Basis-Apparat, sowie den Temperaturnntcr­
schied beider Stab" selbst. •lurch Thermo-Ele111e11te 
zn Bestimmen. 

Astron. Nachr., CIII, 1882, 33-46. 

--- Lothahweichnngen iu der Umgeliuug vou Berlin, 
40, Berlin, 1889, pp. vi, 155, 6 plates. (Gore.) 

Fischer (Johann Carl). Anfangsgruude der J'elitmess­
kunst, zum Gelirauch der Vorlesuugen, euhvorf.-n 
von-. 

so, Jena., 1795, pp. [iv], 408, 8 plates. 
2d ed., Leipzig, 1831. 

Fischer (Philipp). Lehrbuch der hoheren Geodasie. 
Er~ter Ahschnitt, enthalten<i: Di<' Theorie der Be­
obachtnngsfehler urnl ihre Ausgleicbung dnrch die 
MP-thode der kleinsten Quadrate. 

8", Darmstadt, 184(>, pp. viii, lt:l6. 
Zweiter Abschuitt, enthalteud: Die Beobachtungs­

arheit.eu uud Instrnmente. 
Darmstadt., 1,.,46, pp. vi, 26G, 4 plates. 

Drit.ter Ali~cbnitt, enthalteud: Die Berechnungeu. 
Danusta1It., 1846, pp. vi, 303, 1 plate. (Gore.) 

Untersuchungen iilier die Gestalt der Enk. 
8''', Darnistadt, ltl6t', pp. Yiii, 318. Diehl. (Gore.) 

ReYll. in JahrU. iih. d. 1''ortschr. d. Math., I, 1~ 390-391, 
by ll[svss]. 

Fisher (George). On th" ligm·e of the earth, as ded1rned 
from the meaRnremcnts of arcs of the meridian :incl 
ob;;t•rviitionson pendulums. 

Quart, Jonrn. Sci., vu, 1819, 299-312. 
In thi• he refuted the accepted theory that tho me.u. 

ured Jengtli of arc~ of the meridian aro prop11rt.ioual 
tot he ro.dii of curvature at the middle poiut of tho 
arcs; t.o which is ad<letl a table showing th-e amount 
of error in tho amplitude of the celestial HC snb· 
tending eaob degree of latitude. This table wao oom­
put.ed by estimatin;.: the efficacy of that pa1t of the 
centrifugul forco in ttvery degree of la.tiludt-1. h~ .. 
which a plnrub-Jine will rleviate toward• t.he •outh· 
wat<l from a hno drawn to the earth's center from a 
point on the surface, supposing the earth n perloot 
sph<lrf', 1:1-nfl tho <liff~·rence Of the deflection~ II t f"&Uh 
t•xtremit.y of the llH'lM!nl'6d arc will b1} tbe ~rrnr in 
the celestia.l iwgle subt<>nding that arc. 

Fisher (Osmond). On the inequalities of the e:irth's 
surface, viewed in eonnootion with the scenl>;i· cool­
ing. 

Phil, Soc. Camli., Trans., xu, 1879, 414-4:.13. 
Revd. in Jabrb_ ub. •l. Fortachr. d. llhtb., lX, 1877, 774-

771i, by GLI .. ['1LAUIHEll}. 
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Fisher (Osmond)-Continued. 
--- Ou the ineqnaliti•·s of the earth's surface as pro­

dnc<'>d by lateral pressm·c, upon the hypothesiH of a 
liquid substrntum. 

Phil. Soc. Camh., TranR., xn, lll79, 4~4-454. 
Re"Vd~ in JahT·h. ilh. a. Ji'ortscbr. <l. Math., IX, \877, 775, 

by GLR. [ULAISHER]. 

On the variation of gravity at certain stat.ions 
oft.he Indian arc of the meridian in relation to their 
b"aring upon the conMtitntion of the earth's crirnt. 

L., E., D. Phil. Mag., xxu, 18':)6, 29. 
Revd. in A.nn. d. l'h~·s. (Poggendorll'), 1887, 5. 

Flammarion How the earth was regarded iu ol<l t.illw« 
(From the French ofFlammarion.) 

Pop. Sui. Month., x, 187u, 542-5G3. 

Fliedner (Conrad). De pendnlo imprimiR dt' 1w1ulnlo 
ccntrifngo. 

4°, llersfoldro, 1841, pp. 20, 1 plate. (Berlin, Roy;d.) 

Fligely. Bericht iiher die im Sommer 1863 in Biil11u1·n 
ansgeftihrten geoclat1scheu Arbeiten. 

lat. Geod. Coug., Gen.-Bcr., ltl63, lf>-lG. 

Bericht airncbliessend an den Oesterreich !Jetref­
fenden Absatz des General-Berichtes pro 186:1. 

Int. Geod. Cong., Gen.-Ber., 1864, U-26. 

--- Bericht iibeT die von der 'fl'iangulirungs- nlill 
Calcnl-AbtheilLrng ues militiir-gcographischen foKt i­
tntcs im Hommer 1865 fiir die mittelenro1•:t,,i:he 
GradmesBnng ansgeilihrten astronomisch - geod:iti­
schen Arheite11. (Aust.ria.) 

Int. Geocl. Cong., Gen.-Ber., 1865, 17-19. 

Bericht iiher die flirdie mitteleuropiiische Gmd­
messnng im Jahre 1866 von Seite Oesterreichs auRg,r·­

fUhrten astronoruisch-geo1liitischeu Arl>eifou. 
Int. Geo1!. Cong., Gen.-llcr., 18(;6, 53-5[>. 

--- Beriel1t Uher die fiir die europ>iische Grn•lrne,;­
snng im Jab re 1808 ausgefliltrteu nstronomischeu 11rnl 
geodatischeu Arbcitcn. (Atrnl.ria.) 

Int. Geod. Cong., Gen.-Ber., lt-68, "7-59. 

--- Bericht iiber die im Sommer lt'li9 in t1t·r ii.stt·r­
re1chisch-nngariRchen l\Iouarchie a11sgefiihrte11 a"­
tronomisch-geodatischen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1869, 80-b3. 

Buricht iiher die in der ostcrrcid1i~cii-1mgari­
scheu Mouarchie im Sommer lo70 ausgdiihrten as­
trouomisch geodiitischeu Arhcitcu. 

Int. Geod. Coug., Gen.-Bcr., lb70, 27-:.!''. 

Flint (A. R.) a11d Woodward (R. S.). Results of l'OllJ<l 

experiments made to detenniue the varntiious in 
length of certain bars at the temperature of rncltinµ; 
ice. 

Am. Jonru. Sci., xxv, l&l3, 448-459. 

Fockens (Gerard Regner). Tuhi c:ulmi11:1torii varii 
usu~, tum in astroaomia. tnm in geocfosia, experau­
tur et cxemplis illustrantnr. 

Acacl. Lugd.-Bat., Ann., 1836-':17, 1-110. 

Foerster (W.). Sur la toise de Peron. Lettre de M. 
Foerster a .M. Wolf. 

Acad. d. Sci. Paris, Comp. Rend., cn1, 1886, 12'2-
124. 

Rl-mltfks by M. Wolf. 124. 

Foerster (W.)-Co11tinued. 
--- Schrcibcn an die perrnanente Commission der 

europiiischen Graumessuug. 
Iut. Geotl. Cong., Geu.-Her., 1880, 4,.;....49. 

Concerniug the length of a stamlard tohie. 

--- : Baeyer ( J. J. ). Ant wort auf eiu.-11 Brief von -. 
Int. <kod. Cong., Geu.-Ber., 1880, 50-53. 

--- : Peters (C. F. W.). Bestimmung dcr Lange cle8 
eiufachcn 8ccundenpendels in Altona, lforhn nncl 
Kuuigsberg. Mit ciner Bemerkuug von -. 

Astrou. Nacbr., xcrx, 18til, 379-:l82. 

--- •llld Paschen (P.). · Grossberzoglich mecklen­
lrnrgisel1e Lamlesvermessung. 

Schweriu, 1882. 
'l'it1c in full umler PASCHEN (P.). 

Folie (F.). Snr le calcul de la c1 .. n,ite mhyenne 1le la 
terre, cl'apre" Jes observations d'Airy. 

Aua<l. <111 Hdgirl'il', Bull., XXXIII, lt'i2, :ld!l-411!1. 
R.1pport de .M. Laigre, 369-:Hl: rapport df-i M. (]illwrt, 

371-372. 

--- cl Liagre ( J.-B.-J. ). RapJlur( it la commiHsiuu p"r­
u1a.1H·11 tu de FAs:-;ociation g,;ot1Csiqno int, .. ruationale. 

Aead. de Bd~it111t_•, Hn11., XLI, l~i6, :JUi-.tOi~ 

--- d Houzeau (J.-C.). Snr la triangulation du 
roynume. 

,\call. 1lr• llelgiqtw, Bnll., I, 1881, 867-~72. 

Sur Jes 1ra\',ll1X neceRsaircs pour completer le rt'.­
H(':tll gcotlosi<1mi h•lge. 

A<'n<l. <lo Belgiq1w, Bull., n. lHrl:J, 422-42:J. 

Folqtie (Filippe). J\fomori'18 Aul1rn o• trahalhos geode­
nico" ex1·cut1t1lns em Portugal. Pnhlicada por ordem 
sua mages1 nth-. 

4·~, Lisl>oa, 1>:<41, pp. 8fM, 4 plat"•· (\VashiJ.1gton, 
Congress.) 

--- .MPme>ria sobre "" trahallws geodesicos cxecuta­
doH t'lH Pnrt 1q~'H I. 

Acarl. R1·i. Lishoa, J\lem., I, 1·~4:!, l-140; JI, 1843, 
1-:.!Ul; JJ, lr<~:;, ii, 1-H\:I; m, 184:l, l-ii9, ;!:l:l-:l:J:J; 
111, lr'4:l, ii, 1-4:1:,. 

l lls' l'W\ii:'s pd1rn ~e <lovem regular o director e 
officiae8 <:ucaucg•tdos do' traualhos geodesicos e to­
pographkos <lo rcino. 

so, Lisboa, lP.50, l'Jl· 4:l, 14. Snpplemeutos, Lis­
boa, 1'"'51, l'I'· 27 ; Lisboa, ltif•3, pp. 11. _ ( Vic1111:t, 
Geographic lust.itute.) 

--- Tahoas p11ra n calculo da re1luc{:iio ao ce11trn. 
so, Lisboa, lk:.!3, l'l'· ;JG. (Vienua, Geo~raphic In­

stitute.) 

--- Talma p:irn rlnterminar a intlneucia do erro dos 
an~ulos ~ohre o culculo dot! lados clo trianguln. 

80, Lisl>oa, 18ii4, pp. 12. (Vicuna, GeograpLic In­
stitute.) 

--- Taboas para o cale1llo das distancia8a merilliana 
ea porpendic11la.r. 

Lisboa, 185&, l'P· 95. (Vienna, Geographic Insti­
tute.) 

--- Instrnc!!iies para a exeeu!!ito, fiscalisa~ao, e r~­
mnnera!)io dos trabalhos geodesicos e chorographicos 
do reino. 

80, Lisboa, 1858, pp. 79, 3 plates. (Vienna, Geo­
graphic Inst1tute.) 
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Folque (Fillppe)-Continued. 
--- Diccionario do servi<;o dos trabalhos geodesicos 

do reino. 
8°, Lishoa, ll'ltil, pp. 19. (Vienna, Geographic In­

stitute.) 

---· CollrcC<ao cle.taboas para facilitar ;·arias calcnln~ 
.ast.ronomicos e gcode8icos. 

s0, Lisboll, 18(;;-,, pp. lf>l, I chart. (Washington, 
Congres~.) 

In tlie inner t itlt-1 "i,:t•lHfosicus" is omitt.e{I. 

--- Happort snr Jes trani.ux gl'od61iq11e" du Portn­
gal l't ""r l'etat actnel .<ele ces meme8 travauY pour 
l\t.rc pr6s<'ut.c. it la commission permanente de la eon­
fert•ncn intrruationale. 

4°, Lisbounc, ltl68, pp. 20, 1 map. (Gore.) 

--- Helat11rio dos trabalho• <'Xecutados no lnst.i tnlo 

g1•o~nt.phico durante o anno ccono:nieo 1H6G-~67. 
I'·, J,isboa, 1868, pp. 30. (Vienna, Geographic 111-

stit.nte.) 

--- Jnstrnc~.oes sohreo servi~o geodesico de prirneira 
onleu1. 

s0 , Lisboa, 1870, pp. 69. (Vienna, Geographic In­
stitufo.) 

--- Dircc-;ao ger1tl dos tralrn,Jhos ge,(){lesicos, t.opo­
gr!l.pl1icos, hydrograpbico~ e geologicos do reino. 
Relatorio dos traball10s executados n'esta tliri·c~ao 
destlo o 1". julho tie 18!i8 a ;n de dezembro de 1809. 

B", Lisboa, 1872, pp. 23. (Vienna, Geographic In-
stitn tc.) 

Durante o anno de 1870, Lishoa, 1872, pp. 21. 
Durante o auno <le 1871, J,isboa, 1872, pp. 20. 
Durante o anno do 11372, Lisboa, lK7~, pp. 19. 
Durante o anno de 1H7:l, Lisboa, lb7·l, pp. 17. 

--- In,truq,oi:H e rcgulamnnto para exccu9ao e fisca­
lisafiio dos t.raballios geodesicos, cborographicos e 
hy•lrographicos do remo. 

8°, Lishon,, 11374, pp. 1:"12, 7 charts. (Brussels, Car­
togrnph ic I 1rntit nte.) 

Fontana (Gregotio). Soprn alcune particolarit.i'I con­
cer11Pnti la gravita terrPstre. 

Soc. ltaliaua, Mem., VIII, 1799, 124-1:14. 

Fontenelle. Snr fa longnenr du pemlule tlans la zone 
torri<le. (II.) 

Acad. d. Sci. Paris; 173fi; Hist., llf>-117. 

Fonvielle (Wilfrid de). Le metre international d6lini­
tif, 

12°, Paris, 18ifi, pp. xvi, 140. (British Mnsenm.) 

Fo:rbiger (Albe:rt). Handlmch der a.Hen Geographie, 
au" a .. n Quellen hearbeitct. 

su, Leipzig, 1842, pp. xvi, 668; Leipzig, 1844, pp. 
x, \HI"; Leipzig, 1848, pp. vi, 1180. (Oxford, Rod­
leian.) 

VoL 1 conrainR sc:ittt1re<l referen('e~ tn tilt' }Ptl,l?fh of de· 
i!I"Ct'S as aeterrnioed by- the a11cient Gtet'ks aud 
Eg;n•tiaus. 

Fo:rdyce (George). Acconnt ofa new pcn<lnlnm. 
1\oy. Soc. London, Phil. Trans., .LXXXIV, m.14, 2-:!0. 

Forest (E. L. de). On atljnstment. formnlas. 
Analyst, IV, 1~77, 7!J-."6, 107-1 l:l. 

--- Ou repeated a<ljnstmentA, nn(l on signs of resid­
ual•. 

Analyst, v, 1878, 65-72. 

Forest (E. L. de)-Continned. 
--- On the limits of repeated adjustments. 

Analyst, v, 1818, 119-140. 

--- I,aw of facility of errors in t.wo dimensions. 
Analyst, Yll, 1880, 169-176; vm, 1881, 3-9, 41--48. 

--- On tho elementary theory of errors . 
Analyst, vm, 1881, 137-148. 

Forrest (James): Hamilton-Smythe (A.). Compari· 
son of British and metric measures. Edit.ell by-. 

London, 1685. 
Title in full gh·en under IlAHIL'l'OK-SMVTHE (..A.). 

Forsch (E. von). Mcmoird of the army topographic de­
partment of Russia. Vols. XXIX-XLI. 

St. Petersburg, 1868--'86. 

--- Bericht iiber die geodiitischen Arbeit.im in Russ­
laml. 

Iut. Geocl. Cong., Geu.-Ber., 1871, 42-52. 

--- Rapport sur les travaux geodesiques eu Rnssie 
pendant l'annee 1874. 

Int. Geod. Cong., Gen.-Ber., 1874, 75-76. 

--- Rapport sur Jes travanx geodesiques en Rnssie 
en 1875. 

Int. Geod. Cong., Gen.-Ber., 1S7t;, 213--214. 

--- Rapport sur ltJs travaux geodesiques en Rnflllie 
en 1876. 

Int. Geod. Cong., Gen.-Ber., 18i6, 121-12'~. 

BAricht iiher die geodatischen Arbeiten in Russ­
land fiir <las ,fal1r 1878. 

Int. Geotl. Cong., Gen.-Ber., 187R, 105--106. 

--- Bericbt iiber die geodatischcn Arbeiten in Rnl'!B· 
Jana fiir tl•t~ Jahr 1880. 

Int. Geod. Cong., Gen.-Ber., 1880, 35. 

--- Gencral-Bericht Uber die im letzten Trienninm 
in Rnsslaml ansgefiihrten astronomisch-goodiitischen 
Opcrationen. 

Int. Ge()(l. Cong., Gen.-Ber., 1881-'82, 125-12G. 

--- Note s1u Jes exp6rienceR avec le pen<ln le, "x6-
cnt6e,; en Rnssie tlans Jes (]erniers temps. 

Int. Geod. Cong., Gcn.-Rer., 1883, 29-:lo. 

Forti (Augusto OttaVio). Geornetria pmt.iea. La. 
tcorica dcgli errori, ed il metodo !lei rninirni qua­
drate con applicazioni alle scienze cl' OSSflrvazionn. 

8°, Milano, 1880, pp. viii, 93, 3 tables. (British 
Mn8eum.) 

Foster (Henry) and Hall (Basil). DetailH of experi­
ment.s made wit.h an invariable pentlnlum. 

Roy. Soc. London, Phil. Trans., cx1n, 1826, 211-
288. 

--: Pouillet (C.-S.-:M.). Lettre du Captt.aine B. 
Hall at1 -. Sur lt>s observations du pcndnle in-va­
riable A Lon1lres, aux ties Gala.1•agos, etc. 

Bull. Sci. Math. (Saigey), 1, 1824, 151-152. 

--- Account of experiments made with an invariable 
pendnlnm at the Royal Observatory at Greenwich 
ancl at Port Bowen on the eastern si<le of Prince Re­
gent's Inlet. 

Roy. Soc.London, Phil. Trans., iv, 1826, 1-70. 

--- [Notice of his pemlnlum observations in diffel'­
ent parts of the world.] 

Roy. Astron. Soc., Month. Not., m, lB:ll-':tJ, 66..(i8. 
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Poster (Benry)-Continu&d. 
--·: Baily (F.). Experiments made by the late Capt. 

F. with the pendulum in his scientific voyage, 18"..8-
'31. 

Roy. Astron. Soc., Mem., vii, 1834, 1-378; Month. 
Not., 111, 1833-'36, 1-3. 

--- and Hall (B.). Experiments ma.de with an inva­
riable pendulum near the equator and Oil the coast of 
M<>xico and Brazil. 

Edinb. Phil. Journ., x, 18-24, 91-95. 

Foucault (Leon): Grunert (J. A.). Theorie dor Pen­
delversuche VOil - mit Riicksicht anf die ellipsoi­
dische Gestalt der Erde. 

Arch. d. Math. (Grunert), XXVUI, 1857, 223--248. 

Fouchy (G. de). Sur la comparaison des differentes 
toises qui out Servi a la mesure des degres terrestres. 
(H.) 

Acad. d. Sci. Paris (Hist.), 1772, 8-13. 

FRANCE. 
BEAUMONT (1!. DE). R&pport sur lti• trav,.ux g~od~siqnes rela­

tifs a la nouvelle determination de la meridienne de France. 
A.ca.cl. d. Sc.i. Paris, Comp. Rend., LXX\PIIJ, 1874, 723-736. 

Jll!SSEL (F. W.). Ueber einen Fcblor in der Rechnnng der 
franzOsischen Gradmessu.ng ... 

.A.stron. Nachr .• XIX, !SU, 97-116. 

1lON"K (R.). Operations geotlesiqu"'' [in France]. 
Depot de la Gnerre, M6~, 1, 1829, 25-78. 

DAUSSY. Precisde• operations gilodesiquea ... des c<'>tes orci­
denralea de France. 

Paris, 1829. 

DELAUNAY (C.-E.J. Rapportsur l'etatactuel de la geodesie ... 
pour oompl6ter la partie a.stronomique du resean franQais. 

Conn. d. Temps, l 8G4, 1-20. 

FAYE (H.-A..-E.-.A..). Rapr•ort snr l'etat actuel •.. du re•eau 
geodesique fran9ais. 

Jlnr. d. Long., A.nn., 181l4, 385-451. 

KLOSTERMANN. Reoherehes 8Ur le degr6 du meridien entre 
Paris et AmienH et ~ur la jonction (le Paris et Greenwich. 

St.-P6tersbourg, 1789. 

LAPLACE (P .. S. DE). .Application du calcul des proba.bilit6s 
aux operations g6odesi<1uos ds la meridienne de France. 

.A.nu. de Chim., XU, 1819, 37-t I. 
LAUSSEDAT (A.). Note relati,,e an prolongement de la meri­

diennc de Franco et d'Espagne en Alg:eric. 
Acad. d, Sci. Paris, Comp. Rend., LXX\', 1872. 1492-1500. 

PKRfilER (F.). De la meridienno de France. 
A. Fran~ai•e, Comp. Rend., I, 1872, 101-130; Soc. Gl>ogr., 

Bull., lll, 1872, 613-653; A cad. d. Sci. Paris, Comp. Rend., 
LXXV, 1872, 1682-1686; LXXX, 1876, 1277-1280. 

-- Prolongation de la. meridienne de France jnaqn'a.u Sa­
hara. 

A.cad. d. Sci. Paris, Comp. Rend., we.xv, 1872, 1237-12'4, 1696-
16119; Pari•, 1885. 

-- Rapport snr !es travanx geod6oiques .•. en France. 
Int. Geod. Cong., Gen. Bel'., 187•, 25; 1875, 169-175; 187~, 98-

100 ; 1877, 283-286; 1878, 82-llS; 1879, 87; 1880, 9-11; 1881-'82, 
75-77; 1$3,230-233; 1@84-'86,128-129; 1887,Y,1-6. 

PUISSANT (L.). Note sur les operations gil<KMsiqnesde France. 
Soo. Goog., Bull., IV, 1825, I, 311-315; Soc. Pbilom., llull., 

1825. 161-163, 177-178. 
-- N onvelle description gl>ometrlqne de la France. 

Depbt de la Guerre, VI, 1832, 1-616; n, 1840, 1-4!78; IX, tt53, 
I-MO; A.oad. d. Sci. Pari•, Mem .• XIV, 1838, 1-80. 

-- Nonvelles remarques sur fa eomparaison des meanres 
geodesiqneo et aetronomiques de Franco. 

Acad. d. Soi. l'aris, Comp. Rend., U. 1836, 50..53. 
AxOlf. Instruction gt\nerale sur Je service aes oJBoiers du 

corpa royal des ing6nienrs-g(logr11phea cb.arg1'is des o!l<lri;. 
tlona g.00<\aiquea et tovograpiliquea. ainsi q~e <le~" sf;&. 
t.l&tique do la nouvelle oart-e de ll'nmeo. • 

so, Paris. 

H. Ex.17-25 

Francoeur (Louis-Benjamin). Solution d'un problllme 
de geodesie; par M. Ivory. 

Bull. Sci. Math. (Saigey), u, 1824, 279-280; Phil. 
Mag. (Tilloch), 1824, 35. 

--- R6sultats des experiences du capitaine Edward 
Sabino pour determiner le longueur dn pendule a 
secondes a diverses latitudes, et l'aplatissement du 
globe terrestre. 

Soc, Philom., Bnll., 1826, 65-66. 

--- Geodesie, on traite de la figure de la terre et de 
see parties, comprenant la topographie, l'arpentage, 
le nivellement, la geomorphie terrestre et astrono­
mique, la construction des cartes, la navigation. Le­
~ous donnees a la Faculte des sciences do Paris. 

so, tr• ed., Paris, 1835. 
ze ed., Paris, 1840, pp. xiv, -412, '9 plates. (Gore.) 
3• ed., Paris, 1853, 10 plates. 
4• ed., Paris, 1865, augmeut,ee par Hossard. 
5• ed., Paris, 1879, augmentec par Hossard et Per­

rier. 

--- Extracts from the treatise on geodesy. Trans­
lated by W. H. Emory, Lieut. U.S. Topographial En­
gineers. 

Jonru. Frank. Inst., x.x.x.i, 1841, 309-319, 369-374, 
xxxu, 1841, 15-2:3, 14f>-lr>4, 217-224, 269-298. 

Franke (J. H.). Die Dreiecksnetze -vierter Ordnung als 
Grundlagen geodatischer Detail-Aufoabmen zu tech­
nischen oder staatswirthscbaftlichen Zwecken. Ein 
Handhuch f'tir Geometer, Ingenieure und Ingenienr­
Geographen. Mit eiuem Vorwort von Dr. Carl Maxi­
milian Bauernfeind. 

~o, Miiuchen, 1871, pp. xii, 261. (Gore.) 

--- Ueber die Fehler bei Langenmessungen mit Kette 
unrl Latten. 

Zeits. f. Vermes., r, 1872, 120-129. 

--- Die Einscha.ltung trigonometriscber Pnnkte in 
ein gegebenes Dreiecksnetz. 

Zeits. f. Vermes., ur, 1874, 207-2:W. 
Remarks by JORDAN (W.), 2117 . 

--- Dill trigonornetrische PtrnktbeRtimmung im 
Netzanschlusse mit besondertr Riicksicht auf eine 
ratiouelle .Fehler-Ausgleichung. 

8°, Miinchen, 1875, pp. viii, 69. (Munich, Royal.) 

--- Winkel-Centrirung. 
Zeits. f. Vermes., v, 1876, 41-42. 

--- Coordinaten-Abweichungen. 
Zeitlf. f. Vermes., Y, 1~76, 97-107. 

l\evd. in Jahrb. iib. d. Fortscbr. d. Math., vm, 1876, 730-
731, by .8(RUN6]. 

Die Grundlehren der trigonometrischen Vermes­
sung im rechtwinkligen Koordinaten-System. (Mu­
nich, Royn,l.) 

so, Leipzig, 1879, pp. xv, 406, 4 plates. 
:Revd. in Zeita. f. Verme8., 1x, 1880, 256-2lill, by HELMERT. 

--- Die Koordinaten-Ausgfoichnng nach Naherungs­
methoden in dcr Klein-Triangnliemng und Polygo­
nalmlll!llung. Mit einer A.ufstellung und Verglei­
chnog voo Fehlergrenzen fiir die Ha.nptoperationen 
der trigouometrisohen Katasterverwlllll!ung. 

• 

B'l, Ml!ncheu, 1884, pp. viii, 156, 1 cha.rt, Grvbert. 
(Munfoh, Boyal,) 

~vd. in Jab~b. ilh. d. Fort..ehr. d, }l:~tq., )IV!1 l~~' l0!$5. 
l°"1 br Pfll'l'ZQJ,D ), 
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Prederici (Karl Maria). Die Gestalt und Grosse der 
Erde. 

Nature, XVIII, 1878, 556-558, 577-580, 602-604. 
Trans. hy CLARKE (A.:&.), with n-0tes. 

Freeden (W. von). Die Praxis der Methode der klein­
sten Quadrate filr die Bediirfnisse der Anfanger 
bearbeitet von -. 

so, Brannschweig, 1863, pp. viii, 114. (Berlia, Geo­
detic Institute.) 

Fr6ret (Nicolas). Observations sur le rapport des 
mesures grecques et dos meaures romaines. 

Ac1Ml. d. Inscr., Mem., xxrv, 1754, 540-568. 

--- Sur lee mesures longues des anciennes. 
Acad. d. Inscr., Mem., xx1v, 1754, 432-547. 

De la mesure de la t~rre, et de la v6rit..ble grandeur des 
diAtances getgraphiques, 507-522. 

Frescoln (Samuel W.). Deflection of the plumb-line 
at the Sayre Observatory, Lehigh University, South 
Bethlehem, Pa. 

Eng. Soc. of Lehigh University, Journ., III, 1888, 
82-86. 

Freycinet (Claude-Louia-Deeaulses de). Zwei De­
ricbte von der in den Jabreu 1817-'20 zu wissen­
schaftliche Zwecken angestellten Seereise um die 
Welt, unter dcm kon. Schiffskapitan Louis von 
Freycinet. 

Ann. d, Phys. (Gilbert), LXX, 182"2, 54-103. 
Pendulum ob86rvatione at various p1aces. 

--- Note sur les observations dll pendule faites 
pendant le voyage des corvettes l'Uranie et la 
Pbysicienne. 

Soc. Philom., BnU., 1825, 70. 
--- Voyage antour du moude, entrepris par ordre 

du roi, sous le ministers et conformement aux in­
struotions de S. Exe. M. le vicomte dn Bonchage, 
secret.aire d'etat an departement de la marine. 
Execute sur les corvettes de S. M. l'Uranie et la 
Physicienne 1iendaut les annees 1817, 1818, 1819 et 
1820. • 

4°, Paris, 1826, pp. [ii], 290. (British Museum.) 
Obaorvatione du pendnle. 

-- : Ivory (J'.). Abstract of -'s pendulum experi­
ments. 

Phil. Mag. (Taylor), LXVIII, 18261 350-353, 
--- : Saigey. Comparaison des observations du pen­

dule a. diverses latitudes, fa.ites par-. 
Bull. Sci. Math. (Saigey), vu, 1827, 31-43, 171-

184 j Hertha, XIII, 1829, 287-290. 

Frieaach (.Karl). Ueber die Schwere an der Oberfiache 
einer gleichr<>rmig dichten dureh Umdrehung einer 
Ellipse um ihre kleinere Axe erzengten Rotations-
sphii.roides. ' 

Arch. d. Math. (Grunert), XLIV, 1865, 355-358. 

Frisani. Sulla. piil vantaggiosa combinazione delle 
osservazioni. 

Ist. Lomb., M6m., XI, 1870, 1-21. 
Frlllius (Paulus) [Paolo Frisi]. Disqnisitio ma.the­

matica in caussam pbysicam fignrw et magnitudinis 
tclluris nostrw. 

4°, Mediolani, 1751, pp. [xii], 86. (Gore.) 
--: Short (James). An account of a book entitled, 

Disqnisitio mathematica in eaUl!llam physicam fignne 
et magnitndinis telluris nostrm, by-. 

R ·~" Soc, London, Phil. Trans., 17531 5-17. 

Frodsham (W. J'.). Experiments on the variation o! the 
pendulum. 

Roy. Soc. London, Proc., IV, 1838, 78; Brit. A.. A.. 
S., Rep., 1839, ii, 24; Ann. Electr. (Sturgeon), IT, 

1839-'40, 365-371. 

Frome (General). An outline of the method of conduct­
ing a trigonometrical survey for the format.ion of geo­
graphical plans, and instructions for filling in the 
interior detail, both by measu1·ement and sketching; 
military reconnaissance, levelling, etc., with the ex­
planation and soltltion of some of the most useful 
problems in geodesy and practical a~tronomy ; to 
which are added a few formulm and tables of general 
utility for facilitating their calculation. 

sc, London, 1840, pp. ix, 200. (Washington, Geo­
logical Survey.) 

Frommius [Fromm] (Georg). Arithmeticm danica sic 
brevis ac perspicua instituto arithmetica vulgaris, 
a.stronomicre et geodeticm. • 

Havn., 1649, 1660. 
POGGJINDOBFF, I, 811. 

Fuhrmann (.Arwed). Ueber die geschichtliche Ent­
wiekelnng der Geodasie und ihre Beziehung zur 
neueren Geometrie. 

Civ.-lng., xxru, 1877, pl-74. 
An• einer Feetrede, geha.lten in der Ania dee Polytech­

niknms zu Dresden am 23. April 18i5. 

Fuss (Nicolaus von). Determinatio motnum penduli 
compositi bitili ex primis mechanicre principiis petita. 

Acad. de St.-P6torsbourg, Acta, 11 1787, 184-212. 

--: Struve (F. G. W.). Resultats des operations 
geodesiques de - ... en 1836 et 1837. 

A.cad. de St.-P6tersbourg, 01. Phys.-Math.1 Bull., 
vm, 1850, 337-368; Conn. d. Temps, 1853, 49-78; Acad. 
d. Sci. PariR, Comp. Rend., xxx, 18fi0, Ml-549. 

G. Die rheinhayerische Grundlinie Speyer-Oggersheim 
und die muthwillige Zerstornng der Endpunktes 
Oggel'l!heim. 

Zeits. f. Vermes., XVI, 18871 234-236. 

G. (J.). Remarks on a paper of Mr. Boswell on inva­
riable pendulums. 

Journ. Nat. Phil. (Nicholson), xv, lE00,-84-86. 

Gaede. Beitrage zur Kenntniss von Gauss' praktiseb­
geodatischer Arbeiten. 

Zeits. f. Vermes., XIV, 1885, 113-137, 145-157, 161-
173, 177-207, 225-245. 

Galbraith(William). Remarks on the experiments of 
the pendulum made by Kater, M. Biot, etc. 

Phil . .Mag. (Tilloch), LXIV, 1824, 161-170; LXV, 

18'l5, 12-23. 

-- On the figure of the earth. 
Phil. Mag. (Tilloch), LXVll, 1826, 161-167. 

.A oritiahm on &bine'a pendulum experiments. 

-- On the method of the least squares as employed 
in determining the figm"e of the earth, from experi· 
ments with the pendulum as well as by the measure­
ments of arOB. 

Phil. Mag. (Taylor), n, 1827, 48-54. 
Reason why ohservalll.one made or a.res meMured at a 

diatanoo apart are more worthy ef ooolldenoo than 
tboae oloee together, so that they abonld not be 
weijihted 8'jUBlly. 
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Galbraith (William)-Continued. 
--- Ou the ellipticity of the earth as deduced from 

experiments with the peudululll, and on the formulre 
employed for obtaining it. 

Phil. Mag. (Taylor), III, 1828, 321-331. 
States that the earth not being a sphere, it is incorrect 

t-0 assume that the length of the pendulum Increases 
towarils the pole as the square of the sine of the 
latitude observed; it should be as the sine of the re. 
duced latitude. 

Formulre for trigonometrical surveying. 
Edinb. Phil. Jouru., xvr, 1834, 110-114. 

On geodet.ical surveying and trigonometrical 
levelling. 

Roy. 8cott. Soc. of Arts, T.raus., 1, 1841, :!49-263 ; 
Edinb. Phil. Journ., XXVl, 1838, 158--172. 

Descr1bes methods of using his ta.bles for facilitating 
computations of latitudes, longitudes, and azimuths 
based on an obla.le spheroit.l with ellipticity of I: 
300, Re= 20,922,642 ft., and Rv= 20,8li2,900 ft. 

Recomputatiou of Roy's triangulation for con­
necting tbe observatious of Greenwich and Paris. 

Roy.A"tron. Soc., Month.Not., v, ltl'J9-'43, 2!1'Z-29:l. 

--- Ou trigonometrical surveying and levelling, and 
on U.10 effects of a supposed local attraction at the 
Calton Hill. 

Eclir.b. Phil. Journ., xxx, li:j41, 326-346. 

--- On the English arc of the meridian. 
Edinb. Phil. Journ., xxx1v, 1843, 263-275. 

--- Land surveying. 
Edinburgh, 1i;49, 

Title in full under AINSLIE (JOHN). 

Galen (Petrus van). De pendulo ejusque adplicatione 
ad telluris figuram determinandam. Dissertationes 
mathematicre Bt0lgicre. 

4°, Amsterdam, 1830, pp. [ii], 66. (Oxford, Bod­
luian.) 

Galle (Johann Gottfried). Bericht Uher die Thatigkeit 
der geographii;cheu Section itn Jahre 18711. 

8°, [Breslau, 1880), pp. 23. (Gore.) 
N t:Um&:1sung <ler schlesiscli0n Grundlinie bei Strehlen, 

pp. l>-9. 

Galloway (Thomas). Ou the application of the method 
of least squares to the determination of the most 
probable errors of obl!lervat\.on in a portion of th" 
Ordnance Survey of England. 

Roy, Astron. Soc., Month. Not., v, 18".!9-'43, 262-264; 
Mem., xv, 1846, 2J-69. 

-- On ~'ernell's measure of a degree. 

L., E., D. Phil. Mag., xxr, 1842, 25-28. 

-- : De :Morgan (A.). On Ferne!l's measure of a de­
gree, in reply to -. 

L., E., D. Phil. Mag., xx, 1842, 230-233. 

-- The figure of tho earth. 
Encyc. Brit., 8th ed., ix, 547-575. 

The artlcle was brought up to 1865 by "C, P. S." 

- --- Remarks on Feruell'8 meat1ure of a degree, 
L., E., D, Phil, Mag., ~x, 1855, 90-98. 

Ganabl. Borlcht tibllr die ~itiechen A.rbeiten j11 

Oeit6Treioh-1Jqg4f!l flJtt dll8 ,Ja4r 1$70, 
Ju~. Qeod, OOUJ!l Gen,-per., lt!71, aa,..a,a, 

Ganahl-Continned. 
--- Die astronomisch-geodatischen A.rbeiten des k. 

k. militar-geographischen Institutes in Wien. 
I, 4°, Wien, 1871. EuthaU.1md: Die Grundlinie 

bei Josefstadt in Bohrueu nud <las Dreiecksn<>tz znr 
Verbi ndung der osterreichischeu mit den prenssischen 
Dreiecken, pp. viii, 194, 611lates. 

II, Wien, 1873. Enthaltend : Die Grnndlinie von 
Sinj und das Dreieck8uetz in Dalmatian, dann die 
Verbindung desselben mit den itahenischen Drei­
ecken in Apnlien quer iiber das Adriatische Meer, . 
pp. viii, 175, 3 plates. 

III, Wien, 1875. Enthaltend: Die Gmndlinie von 
Sknta.ri, die uordostlicb derselbeu bis Ragusa ab­
zweigende Dreieckskette, dann jeue zwischeu Skutari 
und Corfu mit dem Anschlusso an die italienischen 
Dreiecke at1f Terra. di Otranto qner Uber das Meer, 
pp. ix, 259, 2 charts. 

IV, Wien, 1876. Enthalt.end: Die astronomischen 
Bestimmungen aufden trigonometri~chen Puukten 1. 
Ordnung, pp. 171, 4 plates. (Gore.) 

--- Bericht iiber die im Jahre 1872 vom k, k. mili­
tar-geographischen Institute in Wien f'tir Zwecke 
der enropaiscben Gradmessung ausgeftihrten A.rbei­
ten. 

Int. Geod. Cong., Gen.-Bcr., 1872, 16-17. 

--- Rapport sur Jes travanx goodesiq ues de l'lnstitnt 
militaire-g6ographique a Vienne. 

Int. Geod. Cong., Gen .-Ber., 1874, 67-74. 

--- Bericbt iiber die geodatischen Arbeiten des k. 
k. militar-geographiscbcu Institutes in Wien f'tir 
das Jahr 1876. 

Int. Geod. Cong.i Geu.-Ber., 1876, 106-113. 

--- Ueber die Ausgleichung eines Dreiecksnetzes. 
Int. Geod. Cong., Geu.-Ber., 1877, 208-209. 

.--- und Dobner. Bericht Uber die irn Jahre 1873, 
fiir Zwecke der europiiischen Gradmel!Suug au .. ge­
fiihrtet. Arbeiten. (Austria.) 

Int. Ge0<1. Cong., Gtin.-Ber., 1873, 7-10. 

--, Oppolzer (Theodor R. von) und Tinter (W.). 
Bericht iiber die von der Triang-ulirungs-Abtl1eilung 
des k. k. militiir-geographischen Jni<t.itntes in Wien 
im Ja.hre 1875, f1ir Zwecke der enro11aischen Grad­
messnng ausgeftihrt.en A.rbeiten. 

Int. Geod. Cong., Gon.-Ber., 1875, 181-189. 

--- und Oppolzer. Bericht iiber die gsodatischel'. 
Arbeiten des k. k. militar-geographischen Institutes 
in Wien f'dr dasJahr 1877. 

Int. Good. Cong., Gen.-Ber., 1877, 2'J4-298. 

Gannett (Henry). The geodetic work of the Hayden 
and 'Vheeler surveys. 

Science, 111, 1884, 447-448. 
In reference to the triangulation for topofZ1'aphlc pnr­

poeee. 

Gardiner (JIQllee T.). Reports of the New York State 
Survey. 

10 vols., 89, Albany, 1S76-'SS, 

Ga{{iner {l!4'1tin), On !lfa9tlcal geodesy, 
[30, 1'J:elbo!'.!ptll, 1676, pp, 66, 1 plate, 

· ~ Wort tlle !Wyal S,OO!e~y ~f Vi~t-<1rllt1 f!tff ~~T! 
W1~ 
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Garnault (E.) et Pourian (A.). Instrnmens de preci­
sion de physique ct de navigation et les appareils 
m6teorologiques enregistreurs de !'Exposition uni­
verselle cle 1878. 

8°, Paris, 1878, pp. xii, [xv], 167, 16 plates. (Brit­
ish Museum.) 

M6trologie, 15-44. 

Gaucherel (M.-B.). Note sur la forme prt'iferable des 
triangle• goodesiques. 

Ann. d. Math. (Gergonne), xiv, 18f»3, 321-343. 
Conc.ludea that the {1uadrilateral iK t,he best. form. 

Gaudin. Methode pratique de tracer snr terre un 1111.­

rallele par uu d6gr6 de latitude donne; ct du rapport 
du momc parallele dans le sph6roidc oblong et dans 
le spberoide applati. 

Acad. d. Sci. Paris, l\16m., 1733, 22:1-232. 

Gauss (Carl Friedrich). Ueber Attraction der Sphii.r­
oi1ltl. Auszug ans einer Abhandlnng: "Theoria at­
tractioni~ corporum sphreroidicorum, ellipticorum, 
homogeneorum, methodo traetata." 

Mon. Corr. (Zach), xxvu, 1813, 421-431. 

--- Bestimmung der Geuauigkeit der Beobachtun­
gen. 

Zeits. f. Astron. (Lindenau), 1, 1816, lS::i-197. 
Also Werke, iv (Gottingen 1873, 4°), 109-117. 
Merriman, p.174. 

Ueber einige Berichtungen am Borda!sche Wie­
derbolungskreise. 

Zeits. f. Astron. (Lindenau), v, 1818, 276-277. 

--- [Triangulation vcn Hannover.] 
Astron. Nachr., I, 18'J:3, 105-106, 463-464. 

An wen dung der Wahrscbeinlichkeitsrechnung 
auf eine Aufgabe der praktischen Geometrie. 

Astron. Nacbr., 1, 182!l, 81-86. 
Regarding the Pothenot problem. 

--- Theoria combinationis observationnm erroribns 
minimis obnoxiie. 

K. Ges. d. Wiss. Gottingen, Com., v, 1819-'22, 33-
VO; Supplementun1, vr, 1826, 57-98. 

--- Beobachtete und berechnete Triangulirung im 
Hanniiverischen, Brannschweigischen und Liine­
burgiscben. 

Astron. Jahrb. (Bode), 1826, 89-99. 

--- Ueberdie vortheilhafteste An wenclnng der Meth­
ode der kleinsten Quad.rate. 

Zeits. f. Astron. (Lindenan), v, 1827, 230. 

· --- Bestimmung des Breitenunterschiedes zwischen 
den Sternwarten von Gottingen un<l Altona dnrch 
Beobachtungen am Ramsden'schen Zenithsextor. 

8°, Giittingen, 1828, pp. 84. (Gore.) 
The results are applied towards determining the ftgnre 

of the earth on 72-74 and 8",,.84.. 

Untersuchnng iiber Gegenstande der hoheren 
Geodii.sie. 

K. Ges. d. Wiss. Gottingen, math. Cl., AbhandL, u, 
1842-'44, 3-45. 

Separately, 4°, Guttingen, 1Bl4, pp. 45. (Gore). 

--: Sawitach (Alexis). Anszng aus -'s Unter­
suchungen Uber die Berechnung trigonometriBcher 
Measungen. 

Aead. de St.-Petersbourg, Cl. Pbys.-Math., .Bull., 
VJ, 1948, 25<-266. 

GauSB (Carl Friedrich)-Continned. 
--- Untersuchungen iiber Gogenstande der hoheren 

Geodasie. Zweite Abtheilnng. 
K. Ges. Wiss. Gottingen, Abhandl., 111, 1947, 3·-43. 

Gottingen, Nachrichten, 1846, 210-917. 
Published separately, 4°, Gottingen, 1847, pp. 43. 

--- Questions de trigonometric. 
Nouv. Ann. d. Math., x, 18.'il, 363-364. 

An extra.ct from "Untenmchungen iiber Gegenstande 
der hoheren Geodeeie." 

--- : Bertrand (J.). Combinaison des observations 
par-. 

Paris, 1855. 
Title in full under DERTRJ.!ID (J.). 

--- Werke, herausgegeben von der koniglichen' Ge­
sellschaft der Wissenschaften zu Gottingen. 

4°. (Berlin, Geodetic Institute.) 
Vol. IV, GOttingen, 1873, contains: Theoriacombinationis 

observationuro erroribus minimia 'ohuoxiro, 1-53. 
From: K. Ges. d. 'Wiss. Gottingcn, v, 18ZJ, 33-90. 

Snpplementum, 55-93. ·From: K. Ges. d. Wiss. Gottin­
gen, v1, 1823'-27, 94-108. 

Bestiwmung dcr Gt\nauigkeit der Beobachtnngeu, 109--
117, 119-Il8. From: Zeits. f. Ast.ron. (Lindenau), I, 
1816, 185-197. 

Unterenchungen Uber Geg€'nsutnde der bOheren Geo':" 
dasie, 259-340. From: K. Ges. d. Wis.8. Gottingen, n. 
1842-'44, 3-45; III1 1842-'44, 3-43. 

Bericht iiber die Resultate der trigonometriachen Mes· 
eungen, 481. 

Entwurf znr Gradmessuug. 482-485. 
U ober die Fortsetzung der ditnischen Gradmesaung 

durch Hannover, 485-489. 

Briefwechsel zwischen - nnd Bessel. 
Leipzig, 188\J. 

'fitle in full under BEBl!EL (F. W.). 

--- : Gaede. Beitrage zur KenntniS11 von -'s prak­
tisch-geodlitischen Arbeiten. 

Zeits. f. Vermes., XIV, 1885, 113-137, 145-157, Wl-
173, 177-207, 225-245. 

--- Abhandlungen znr Methode der kleinAten Qua­
drate. In dentscher Sprache herausgegeben von Dr. 
A. Borsch und P. Simon, ABBistenten am konigl. 
prenBBischen geodiitischen Institnt. • 

so, Berlin, 1887, pp. 208. Stankiewfo~. 
Revd. in Zeits. f. Vcrmcs., XVI, 1887, 6•5-656, by J.; Lite· 

rarieche& Central\Jlatt, 1877, WS; Arch. f. Math. 
(Grunert), XIX, 1887, 31; Civil-Ingenieur, 1887, 183; 
Technischo Blatter, 1887, 76; Zeit8. d. Arch.- u. In· 
genienr-Ver. zn Hannover, 1887, 793. 

Gautier (Adolphe). The St. Gothard tunnel. 
Nature, xx1, 1880, 581-586. 

The determination of the axi8 of the tunnel by triangu­
lation. 

Sur lea mesures r6eentes d'arca du moridien, ef­
fectuees dans la partie nord-est de l'Enrope. 

Bihl. Univ. Geneve, Arch., xxru, 1853, 275-278. 

Geer (P. van). De geodetische lijnen of de eUipsOide. • 
80, Leiden, 1862. (Excerpt.) 

--- Over bet gebruik van determinanten bij de 
methode der kleinste kwe.draten. 

Arch. voor Wisltunde, Amstertll\m, I, 1875, 179-188. 
Showing bow determinanlla can be need to advantage in 

the solution of normal equation. 
Rev.I. ill Jallrb. lib. d. Fortscbr. d. Hath., VII, 1875, 114, 

by G{BllB Vil]. 
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Geer (P. van)-Continued. 
--- Sur l'emploi des determinants daus la methode 

des moindres carres. 
Arch. Neerl., XVIII, 1883, 127-137. 

A translation of the foregoing. 

--- Geschichte der geographischen Vermessungen 
und der Landkarten Nordalbingiens vom Ende des 
lU. Jahrhunderts bis Zlllll Ja.hre 1859, mit eiuer kri­
tisohen Uebersioht aller beziigliohen geographischen, 
geognostischen, ethnographischen nnd historisehen 
Karten und Plline, nebst Beitrage zur physischen 
Geographic und Topographie. 

8°, Berlin, 1859, pp. xiii, 227. (Munich, Royal.) 

Geisenheimer (L. ). U e her W ahrsoheinlichkeitsrcch­
nung. * 

Berlin, 1880. 

Geisweit (G.). Dissertatio philosophica de figara tel­
luris sphmrioa. * 

4°, Trajecti ad Rhenum, 1729. 

Gelcich (Eugen). Ueber den Vorschlag des Marino 
Ghctaldi, die Grosse der Erde zn bestimmen. 

Zeits. f. Math. (SchlOmilch), XXYH, 188'3, ii, l:l0-
133. 

Gelpke (0.). Bericht Uber die Bestimmuag der St. 
Gotthard-Tunnel-Axe. 

Civ.-Ing., xvi, 1870, 143-168. 

Bescbreilmng eines uenen Basismessapparates, 
entworfen von Wild in Ziirich und angewandt zur 
Langenhestimmnng Iles grossen St. Gottha1·dtun­
nels. 

Civ.-Ing., XVIII, 1872, 465-479, 

--- Die letztcn Ricbtungsverificatiou und der Durch­
schlag am grosseu St. Gotthardtnnnel. 

Zeits. f. Vermes., IX, 1880, 101, 116, 137-163. 

Gendre (A.-M.-le). See LeGendre [ol' Legendre) (A.­
M.). 

Genocchi (A.). Rassegna di scritti intorno alle devia­
zi~ni dei peudoli e alla sperienza del Foucault.• 

Bibl. e di Storia d. Sci. Mat. e Fis., Bull., cxv, 
1883. 

Gentilli (Amadeo). Ein Fortschritt der Geodasiti mit 
Hinblick auf dessen W'iohtigkeit fiir Eisenbahn-Stu­
dien. 

so, 'Vien, 1865, pp. 28, 4 plates. (Munich, Royal.) 

GEODESY. 
ADAN (E.-H .. J.). Cours de geodellie. 

Ilruxellel', 1864. . 

AINSLIE (J".). • •• geodetieal onrveying. 
Edinburgh, 1819. 

Amr (G. B.). On a problem of geodesy. 
L., E., D. Phil. Jd:ag., xxxVI, 1850, 96-99. 

ALSTED (J. H.). Elementalemathematlcum ... gt>Oilmeia. 
Fraocofnrt~ 1611. 

AMAllTB (F.). Elementi di geodesia. 
Napoli,1~7. 

AlfDERSSO:ll' (J. 0.). Geodetisk matningskunskap. 
Stockholm, 1876. 

ANDRAE (C. c. G.). Problemea de haute geodesie. 
Oopenbagae, 1881-'83. 

ANGBR (C. T.). Ueber eine Aufgabe der Geoda...ie. 
Astron. Nachr., IX, 1831,'359-36'. 

AllsELIN (F.). Problemes de g6ometrie •• , et quelques notions 
de geod6ale. 

Amie1111, 1806. 

GEODESY-Continued. 
BACKEWAU (F.). Elements ... de geodeoie. 

Gand, 1884. 

BARFUSS (F. W.). Handbuch der hOheren und niederen Mess. 
lmnde. 

Weimar,1847. 

B..t..UElt.."iFEI~D (C. 'M.). Elemente von Vennessungskunde. 
Stuttgart, 1869. 

BEOAT (P.). Traitb de gfodBsie Ct. l'usage des marina. 
Paris, 1839. 

BENOIT (P,-1\I,.N.). Cour• cornplet de topographie et do l(OO· 
dCsie. 

Paris, 1822-125. 

BESSEL (F. W.). Ahhandlungen. 
Geodasie, Ill, Leipzig, 1876, l-140. 

BOHN 1C.). Die Landmessnng. 
B&r1in, 1886. 

BOWTOF (A.. P.). Complete course in surveying and geodesy. 
(Rrn~sian.) 

St. Petersburg, 1837, 1845, 1849. 

BoRnmn (A.). Trattato di geodeaia elementare. 
Milano, 1825. 

BREMIKER {C. i. Stutlien iiber bOhere Geodii.aie. 
Berlin, 18D9. 

BORJA (.A.) Erleichteter Uut~1I'iclit iu tltff hOheren Mess· 
kunst. 

Berlin, 1788. 

BURNS (A.). Geodmsia impro'\"ed. 
Chester, 1771. 

BuTTMANN (W,). Die niedere Geodltsie. 
Berlin, 1875. 

CASA (V.DE LA). Opusculo analitico di geodesiaoublimc. 
Vienna, 1824. 

CEL8Il'S (N.). Oeodesia brevibus thesibus prohlewatilms ex­
J>licata. 

Upsalire, 16~6. 

CHASLRS (8.). Cours d'astronomie et de geod6aie. 
l'aris, 1847. 

CLARKE (A. R.). Geodesy. 
EncycL Brit., x. 1879, 163-172. 
-- Geodesy. 

Oxford, 18BO. 

CoLLJGllOll (E.). Prohleme de geodesle. 
A. Fran<;. A. s.: 1879, 129-137. 

CoNRATEN (.T.). GMtlaisia. 
Stra.s&burg, 1580. 

COVARRUBIAS (F. D.), l'ratado de topografia y de geodesia. 
Mexico, 1869. 

CR01z11·r (V .). Geoo6si~ gen6rale. 
Paris, 1840. 

D. On the general principles of geodesy. 
Gleanings in Science, n, 1830, 1-9. 

DADlll (G. B.). Corso di goodesia. 
Torino, 187G. 

DEBAUVE (A.). Manuel de l'inglmieur ... geodluie ... 
Paria, 1872. 

D&CI<RK (A.). Lehrbuch der hoberen Geodisie. 
:Mannheim, 1836. 

DBLAUllAY (C.·E.). Sur la geodeoie fr"m;aise. 
Acad. d. Sci. Paris, Comp. Rend., LVI, 1863, UD-154. 

D&SBALLE. Traite de geodesie pratique. 
.Paris. 1827. 

DooLl'ITLE (C. L.). A treatise on pr&etical astronomy asap· 
plied to geodeay. 

New York, 1885. 

FAYE (H.-A .. E.-A.). Cours d'Mtrouomie •.. gllodllaie. 
Paris, 1881. 

-- Sur Jes rapport.. de la geodesie avec la gbologie. 
Acad. d. Sci. Paris, Comp. Rend., cm, 1886, 99-103, 295-299, 

841--8«. 
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GEODESY-Continued. 
P'rsceaa (P.). Lehrbuch der hoheren Geodiaie. 

Darmetad t, 1845, 1846. 

F&.U<cOEUR (L.·B.). Solution d'un prohl~me de g6od6sie. 
Bull. Sci. Hath. (Saigey), n, 182i, 279-280. 

-- GOOd6sie. 
Paris, 1835-'79. 

ll'ROJIE. An outline of the method of conducting a trigono. 
metrival survey. 

London, 1840. 

FUHIUU.lm (A.). Ueber die geschichtliche Entwiokelnng der 
Geodiiaie. 

Civ.-Ing., xxm, 1877, 61-74. 

GARDNER fM.). On practical geodesy. 
Melbourne, 1876. 

GAUSS (C. F.). Unterauchungen iiher Gegenstiinde der hohe­
ren Geodiisle. 

K. Ges. d. Wiss. Gottingen, math.-phya. Cl., Abhandl., n, 
18J2-'4', 3-45; III, 1847, 3-'3, 

GB!<TILLI (A.). Ein Fortschritt der Geodii&le. 
Wfon, 1865. 

GILETTA (L.). Lezioni di geodesia. 
Torino, 1880. 

-- Lezioni complementari di geodeala. 
Torino, 1885. 

GocLBNIUS (R.), Isagoge optica •. , hoc eet geodlll&ia. 
Francoforti, 1593. 

GORE (J. ll.), Element. of geod"8y. 
New York, 1886, 1888. 

GRUllllllT (J. A.). Element~ der •.. Tri~ometrie mit A.n­
wenduniz anf Geodasie. 

Leipzig, um. 
-- Ueber eine geodiitische Aufgabe. 

Arch. d. Math. (Grunert), 1, 1841, 238-248, 413-430; m, 1843, 
35-40; IV, 1844, 385-408; V, 1844, 212-2Ui; VII, 1846, 238-259; 
VIII, 18!6, 433-460; XXI, 1853, 330-342; XXv1 11!55, 197-210, 
4*'471. 

-- Geodiiaie. 
Leipzig, 1842. 

GRll80N (J.P.), Geodii&!e. 
Borlin, 1811. 

HANDRIKOl!P. Solution d'nn probleme fondamental de geode. 
Hie. 

Boo. Natnrali•te• Moscou, Bull., xxs:vrn, 1865, i, 2'4-266 

H.lll8Ell (P.A.). Geodiitische Untersnchungen. 
K. oliche. Gee. d. Wias., math.·phys. Cl., vm, 1865, 1-224.; u:, 

nm, 1-355; Ber., XVIII, 1866, 132-151; Abh&ndl., XIV, 1869, 
1-185, 2Ba-366. 

HARTNER (J.). Handbncb der niederen Geodllsie. 
Wien, 1852. 1885. 

HBLFBNZRIBDBR (J, E.). Abbandlwig von der Geodiioie. 
Ingolstadt, 1776. 

HltLMICKT (F. R.). Studlen iiber rat.lonelle Vermesaungen Im 
Gebiete der hoheren Geodiioie. 

Zeiia. f. Math. (IS<lb!Omiloh), XIII, 11168, 73-120, 163-188. 

-- Die mathematiacben und phyalkallaoheu Theorieen 
der hoheren Geodisie. 

Leipzig, 1880, 1884.. 

H1tl!XB88Y. Une question de g6od6sie. 
A. Fran9. A.. S., XI,1883, 149. ' 

HIEl!NON (V.), G6od6sie pratlque des forAta. 
Paris, 1880. 

HltU861 (J.). Lebrbnch der Geodliaie. 
Leipzig, 18111. 

HlERL (J.E.). Lohrhucb der hoheren Vermeeeunpkunde. 
Augsburg, lsta. 

HlLo.lllo (J.E.). Progress of geodesy. 
A.. A.. A. S., 1876, 1-18. 

-- Geodesy. 
Jolmeou'a Cycl., n, 1878, •7M'17. 

GEODESY-Continued. 
HOPTON (A.). Baculum geodroticum. 
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M.<scow (0.). Ueber die geodiitische Linie auf dem ahge­
platteten Rotationsellipsoid. 
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K. Ak. d. \Vi•s., M:onateber., II, 1861, 986-007. 

WE!l<GARTEN (J.). Allgemeine Unterauchungiiber die geodii­
tischen Linien. 
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GEODETIC TRIANGLES. 
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Acad. d. Sci. Paris, Comp. Rend., LVIIJ, 186-1, 183-188. 

CHillSTOFFEL (E.B.) . .A.Ugemeine Thoorie der geodiltiechen 
Dreiecke. 
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GAUCHERllL (M .. E.). Note sur la fonne preferable d"" tri.an· 
glee gliodeslquea. 
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PlOBli:HT (G.). De Ia forwa mojor que oonviene dar A IOl!I trl· 
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-- Sur Ja..rectitlcati<ln d68 angles dans le calcnl des trl· 
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.Acad. d. Sci. Paris, Comp . .Rend., UXI, 1850, 409-418. 

Geogr. Jahrb. (Behm), jot• Geographisches Jahrlmch 
(Behm, later, Wagner). 

130, Gotha, 1665. 

Geogr. Mittheil. (Petermann), fqr :Mitth~ilnngen ans 
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.Acad. d. Sci. Lisboa, Mem., u, 1~ 301-316. 

CzUBER (E.). Genauigkeit der geodatiochen Punkbestim· 
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Arch. d. Math. tGrnnert), :nm, 1852, 80-90. 
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London, 1886. 

OLTMANNS IJ.). .Ans beobachteten Hilben, Winkeln ond Azi­
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Stuttgart, 18M; Zeit.s. f. Math. (Sch\Omilch), Vl, 1861, 58--67. 

ScHOL8 (C. M.). Le ca.lcul de la distance et de l'azimnt an 
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--- Ueli .. rsicht der Literatur Itir Vermessungswesen 
von dem Jahre 1883. 
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Ueher die Genanigkeit der Ketten-Messungen (drltter 

N acbtra.g). 

Ueber die Schatzang des ruittleren Fehlers di­
recter Beobachtuugen. 

Arcbiv d. Math. (Grunert), xxv, 1855, 219-222. 
Correetiona an1l errata to ".Ansgleichungsrechnnngen." 

--- Bemerkungen Uber das indirecte Eliminiren bei 
georliitischen Arbeiten. 

Zeits. t'. Math. (Schlomilch), m, 1858, 377-382. 

--- Ueber Genanigkeit der Funetione~ bedingter 
Beobachtungen. 

Archiv d. Math. (Grunert), XXXVIII, 1862, 379-381. 
Contains corrections to ''Au.sgleichungercchoung. '' 

Germain. Observation de la deviation de la verticale 
snr les c6tes sud de France. 

Acad. d. Sci. Pari•, Comp. Rend., cu, 1886, 1100-
1103. 

Gea. f. Erdk., Monataber., for Gesellschaft :ftir Erdkunde, 
Monataberichte Uber die Verhandlungen. 

so, Berlin, 1840-'53 (14 vole.). (Berlin, Roy&}.) 

Gee. Wiirttemberg, Abhandl, ft>r NaturwissenAChaft­
liche.Abhandlungen, heraW1gegeben von eiuer Geeell­
schaft in Wiirttemberg. 

So, WUrttemberg, 1826+. (Oxford, Bodl1tiall.) 

Giesler (:E. A.). Standard mea.8Ures. 
Jonrn. Frank. Inat., XCVI, 1888, 115-133. 
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Gilbert (Davies). <ji the vibration of heavy bodies in 
cycloidal and in circular arcs as compared with tlieit· 
descent through space, including an cotimato of the 
variable excess in vibrations continually decreasing. 

Quart.Jouru. Sci., xv, 18'23, 20-103; xx, 1826, 69-7:l. 

Gilbert (Grove Karl). On the Kanab base-line and a 
proposed new method of base measurement. 

Phil. Soc. Wash., Bull., III, 1878-'80, 34-36. 

Gilbert (P.): Polle (P.). Sur le calctll de la. densite de 
la terre. Rap}lort de -. 

Acatl. d. Belgique, Bull., XXXIII, lil72, 371-372. 

--- Compte rendue de la geodesic d'Ethiopic par A. 
d'Abbadie.* 

Revue des Qnestious Scientifiques, Bruxelles, 1, 

1877, 31fi-319. 

Giletta (Luigi). Studio sullo sviluppo delle reti geotle­
tiche. • 

Roma, 1879. 

-- Studio sul triangolo geodetico. 
S0 , Roma, lSSO, pp. 93, 3 plates. (Southampton, 

Ordnance Survey.) 

--- Intorno ai fondamenti del principio dei miuitni 
quadrati. 

Gioru. Mat. (Battaglini), xvm, 1880, 159-174. 

Revel. in .Tah1·b. iib. d Fortschr. d. Math., XII. 1880, 163-
164, by L. [LAZARUS]. 

Lezioni di geodesia preeentate alla, Scuola di 
guerra.• 

'forino, 1880. 

. --- Lezioni complementari di geodesia professate alla 
Senoia di gnerra dal -. 

S0 , Toriuo, 1885, Pl" viii, 240, 3 plates. (Vienna, 
Geographic Institute.) 

--- Le nostre reti geodetiche considerate in rapporto 
colla rinnovazione delle mappe cadastali. 

8°, Roma, 1885, pp. 82, 1 chart. (Vienna, Geo­
g!'aphic Institute.) 

From: Rivista militare i~liana, 1885. 

Giorn. d. Fis. (BrugnatelliJ,forGiornaledi fisica, chi mica 
o storia naturale (Brugnatelli ). 

so, Pavia, 1808-'17. (Oxford, Bndle.ian.) 

Giorn. Mat. (Battaglini), for Giornale maternatiche ad 
uso degli studenti delle universita italiano (Bat. 
taglini). 

4°, Napoli, 1863. (Oxford, Bodleian.) 

Glrault (Ch.). De la resistance de Pair dans le mouvc­
ment Ol!Oille.toire du peudnle. 

Ao!Ml. d. Sci. Caen, Mem., 1860, 3-45; 1862, 3--30. 

Giulio (Charlea-Ignaoe): Carlini (P.). Sur la dcnsit6 
moyenne de la terre. Note <le-. 

Acce.d. Sci. Torino, Mem., u, 1840, 379-385. 

--- Recherohes experimentales sur la resistance de 
l'air au monvement des pendules. 

Accad. Sci. Torino, Mem., xm, 1853, 299-357. 

Glaiaher (J. W. L.). On the law of the facility of errors 
of observations, and on the method of leaBt squares. 

Roy. Alltron. Soc., :Mem., :xxxrx, 1872, 75-124; 
Montb. Not., xxxu, 1872, 241-242. 

-- Remarks on certain portions of Laplace's proof 
of the method of le&llt Hqll31'e8. 

L., E., D. Phil. Hag., xuu, 18/lt, 194-201. 

Glaisher (J. W. L.)-Continued. 
--- The method of least sc1aares. 

Nature, vr, 1872, 140-141. 

--- On the solution of the equations in the met.hod 
of lea.st squares. 

Roy. Astron. Soc., Month. Not., xxxrv, 1874, 311-
:!14 j XL1 1880, 600-ti14 i XLI, 1881, 11'-83. 

Reva. in Jahrb. iib. d. Fort.<::.chr. d. Math. 1 v1, 1874, 145-
146; XII, 1880, 162-[63. 

Note on a poiuL in th11 method of least squares. 
Mess. Math., u, 1880, 132. 

If the number of equations exceed the number of un­
knowns by 1 tho probable error is a linear function 
of the obser¥e<l qualltitiea. 

Gleanings in Science. 
8°, Calcutt.a, 113"29-'31. (Britisl1 Museum.) 

Gleichen (Friedrich Wilhelm von) [sometimes called 
Rusworm]. Von der Entetchung, Bil<lnng, Um­
bildung, and Bestimmnng des Erdkorpcrs. 

Dessau, 1782. (From Arc!Jiv d. Natur u. Physik.) 
POGGENllORFF, I, 911. 

Goclenius (Rodolphus). Isagoge optica cum discep­
tatioue geornetrica de uni verso geometria magisterio, 
hoc est geod!l'sia i ectarum per radium, et aliis 
11uie~tionibu8 p!Jilosophicis, juxta auream, P. Rami 
methodnrn concinnata. 

40, Francofurt,i, 1"93, pp. [xii], 46. (British Mu­
seum.) 

Godfray (Hugh). A treatise on astronomy for tile use 
of colleges and schools. Third e1lition. 

80; London, 1880, xvr, pp. 3'20. (Washington, 
Ooservatory.) 

Figure of the e"rth, 195-197. 

Godin (Louis). La longueur du pendule simple, qtrn 
bat les secondes dtl temps mo~·en, ooservee a Paris 
et au Petit Goave en l'l8lo de St.-l}ominiqne. 

Acad. d. Sci. Paris, Mem., 1735, 505-521. 

Goldbach (Christian :Friedrich). Bestimnnmgder !!,'eo­
grap!Jischen Lange and Ilreito einiger Stadte in 
Rnssland, nebst cincr Ankiindigung eincr gf'odati­
sch<'>n and astronomischen Vermessnng in Gouverne­
ment Moskau's. 

Astron. Jahrh. (Bode), 1811, 211-212. 

Goldingham (J'ohn). Observations for ascertaining the 
length of the pendnlum of Maclras, in tlie East In­
dies, lat.itnde 13° 4' 9", with correct.ions drawn from 
the same. 

Roy. Soc. London, Phil. Trans., 1822, 127-170. 

-- Report of the length of the pendulum at the 
equator. 

Ann. Nat. Phil. (Thomson), xu, 18'J6, 281-299, 342-

354. 
.Also printed as a separate, J>erhaps at Madras, no date, 

folio, pp. 268. 

Gompertz (Benjamin). On the con':'ertihle pendulum. 
Roy. Astron. Soc., Month. Not., 1, 1827-'30 12'J-l:ll. 

Gordon (P.A.). De lines geodetica.• 
Bcroli11i, 1862. 

Gore \James Howard). The geodetic survey. An ac­
count of the immense triangulations now being made 
by the United State~. 

Philadelphia Press, September 9, 1884, p. 7. 
--- The purpo&e8 and results of geodetic Rnrveys. 

Correspondence Uuiv. Journ., Ill, 1885, 11:1-20. 
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Gore (James Boward)-Continued. 
--- Elements of geodesy. 

8°, New York, 1886, pp. iv, 282. John Wiley <f' 
Son•. (Gore.) 

2d ed., New York, 1888. John Wiley &- Sona. 

--- The geodetic work in the United Sts.tes. I. Ma­
son and Dixon, 1764-'68. 

R>tilroad and Engineering Jonrn., LXI, 1887, !04-
106; Zeits. f. Vcrmes., xvn, 1888, 33~1\l. 

--- The geodetic work in the United States. II. 
Borden's Survey of Massachnsotts. 

Railroad and Engineering Jonrn., LXJ, 1887, 152-
1[);~; Zeits. f. Vennes., xvn, 1888, 203-207. 

--- The geodetic work in the United States. III. 
Tlw Unitt•d States Lak1i Survey. 

Railroad and Eugitwering Journ., I.XI, 1887, 200-
203; Zeits. f. Vtlrmes., xvn, 1888, 385~'l\l5. 

--- GMdetic work in th" United States. IV. The 
U.S. Coast and Geodetic Snrvey. 

Railroad and Engineering Jonrn., LXI, 1887, 247-
249, 299-300, 350-3.52. 

-- A bibliography of geodesy. 
U. S. C. and G. Survey, Rep., 1887, App. 16, Wash­

ington, 1889. 

Goss (J. W.). Begriindung der Methode der kleinsten 
Quadrate. • 

8°, 1871. 

Gosselin (Pascal-Fran9ois-Joseph). G6ographie des 
Grecs aualysee; ou le systeme d'Eratostbenes, de 
Strabon, et de PtoUimee, compares entre eux, et avec 
nos connoissances modernes. 

40, Paris, 1790, pp. [iv], 148, 8 tables, 27 pp. con­
tents, 10 plates. (Oxford, Bodleian.) 

Special attention is paicl to the degree measurements of 
the Greeks. 

Recherches eur la geographie syst.ematique et 
positi YO des anciens; pour servir de brum :\ l'histoire 
de la geographie ancienn<>. 

4 vols., 4°, P11ris, 1798-1813, pp. viii, 271, 322, 3551 
463. (Oxford, Bodleian.) 

--- Recherches sur le priueipe, les bases et 1'6valua­
tion des ditferens systemes ru6triqnes lin6a.ires de 
l'antiqnit6. 

Acad. Inscr., Mem., VI, 1822, 44-164. 

--- Nouvel examen sur la densit6 moyenne de la 
terre. 

Acad. de Metz, M6m., XI~ 1859, 469-485. 

GOtt. Anzeigen. fm· GottingE>Che Anzeigen von gelebrten 
Sac hen. 

80, Gottingen, 1753-18()1 (117 vols.) (Washing­
ton, Congress.) 

Gott. Nachr., for Nachrichten von der konigl. Gesell­
schaft der Wiseenscha.ften und der Georg-Augnstus­
Uni versi tat. 

16°, Gottingen, 1864+. (Washington, CongrcM.) 

Gould lBenjamiD Apthorp). Peirce's crite1fon for the 
rejection of doubtful obllervations. 

U.S. C.1md G, Survey, Rep., 1854, 131-138, 

--- Rcmarq ues sur les attractions locales. 
Acad, d. S,ii, J>arle, .<;JoJilp. Rend.,µ~! 18~1 l'H-

81;>, 

Gournerie (de la). La premiere dbntestation entre les 
acad6miciens envoy.SS an Peron dans le xvrn• siecle 
pour des op6rations relatives a la d6termination de 
la figure de la terre. Lu dans la seance pnbliqne an­
nuelle des cinq a.cad6mies le ruert1redi 2;, octobre 
1876. 

4°, Paris, 1876, pp. 11. 

Govi (Gilberto). Metodo per determiuare la lunghezza 
de! pendolo. 

Accad. Sci. Torino, Att.i, 1, 1866, 505--513. 

--- Sur !'invention de quelques etalom; naturels de 
mesure. 

Accad. Sci. Torino, Atti, vn, 1871-'72, 362-376. 

--- Nouvelle metbode pour d6terminer la. longueur 
du pendule simple. Note de M. G. Govi. 

Acad. d. Sci. Paris, Comp. Rend., XCJ, 1880, 105-
106; Ann. d. Phys. (Poggendorff), ff, 1880, 754. 

Graham (G.): Bradley (J.). An account of some pen­
dulum observations by - in London. 

Roy. Soc. London, Phil. Trans., xxxv1u, 1735, 302-
314. 

Title in full under BRADLEY (J'.). 

--- An account of the proportions of the English and 
French measures and weight!!, from the standard" of 
the same kept at the Royal Society. (H.) 

Roy. Soc. London, Phil. Trans., 1742, 185-188. 

Graham (J. D.) Messages from the governors of Mary­
land and Pennsylvania, transmitting the reports of 
the joint commissioners, and of Lieut .. Col. Graham, 
U.S. Topographical Engineers, in relation to tho in­
tersection of the boundary lines of the Stat.es of 
Maryland, Pennsylvania, and Delaware, being a. por­
tion of Mason and Dixon's line. 

So,Chicago, 1862, ~ed., pp.95, 1 map. (Washing­
ton, Congress.) 

Grammaticus (l!il'icaise). DiSBertatio astronomica de 
ratione corrigendi typos etcalcnlos eclipsium solis et 
Inure in bypothesi folluris sphmricm, cum ist.a reapse 
sit figurre sphreroidalis. * 

4.J, Ingolstadti, 1734. 
Upon the prolate spheroid hypothesis. -POGGENDOKW, i, 

1139, 

Grant (Alexis). Disoonrs snr la figure de la terre. • 
tio, Tournay, 1739; Tonrnay, 1748. 

Lalande, 411. 

Grant (Robert). History of physical astronomy from 
the earliest ages to the middle of the nineteenth 
century, comprehending a ·detailed account of the 
establishment of t.he theory of gravitation 1.Jy New­
ton and its development by his successors; with an 
exposition of the progrees of research on all t.he other 
subject~ of celestial physics. 

8", London, 1852, pp. xx, 6:J7. (Gore.) 

--- Remarks on the early history of astronomers rela­
tive to the spheroidal figure of the earth. 

Roy. Astron. Soc., Month. Not., XIV, 1854, 232--240. 
-- Note on tbe origin of the attempts made in the 

se~enteenth century to derive from physical princi­
ples an invariable standard of measure. 

!Wy, A.Btron. Soc., Month. Not., xv, 1855, 36-40. 

Grant (8. C.1'.) a11a KitacheDer (8. l!L ). 'l'rigonolDfltri• 
pal 81U'VCY of the ~d of "n>l"UI·. 

J.oudon,1886. 
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Gravelaar (N. L. W. A.). Ret gebruik van determi­
nanten bij de n:iethode der kleinste kwadraten. 

Wiss. Genoots. Amsterdam, Arch., x, 188.'3, 107-112. 
Revd. in Jahrb. iib. d. Fortochr. d. Math., xv, 1883, 163-

IM, by G[EER (VAN)]. 

Graves (Charles). On geodetic lines in surfaces of the 
second order. 

Roy. Irish Acad., Proc., IV, 1850, 283-287. 

GRAVITY, DIRECTION OF. 
ABBADn< (A. n'). Directions de fa pesante11r. 

A.a.d. tl. Sci. Paris, Comp. Renll., LXI, 18651 838. 

-- lt.tudes sur la '\"'erticale. 
Aos. Sci. de France, Boll., XIII, 1874, 162-164, 

-- Surles variations do la ve1·t.icale. 
Acad. d. Sci. Paris, Comp. Ren<l., LXX:XIX, 1879, 1016-1017. 

ADAN (E.-H.-J.). D~viations de la Yerticale. 
h:elles, 1876. 

BACAl.OGLO (E.). Observations relatives a la direction de la 
verticalfi tt diffCrentes hauteurs audessus du sol. 

Arch. d. Math. (Grunert), XLU, 1864, 271-275. 

HossARD (P.) et RozET. . .. des anomalies observees dans la 
direction de la verticale. 

A cad. d. Sci. Paris, Comp. Rend., XVIII, 1844, 180-185. 

GRAVITY, INTENSITY OF. 
ABBADIE (A. D'). Sur lea Yariations dans l'intensit6 de la 

gra ... iM. 
Acad. d. Sci. Paris, Comp. Rend., LU, 1861, 911-912. 

ADCOCK (R.J.). Force of gravity at any latitude. 
Analyst, IV, 1877, 20. 

ADBAIN (R.). Gravity in different latitudes. 
Am. Phil Soc., Trans., I, 181~. 119-135. 

Ancy (P. n'J. Les degres d'ellipticiM deaspMro'ides, par rap­
port it l'lntonoit6 de I' attraction. 

Acad. d. Sci. Paris, Mem., 1738, 318-320. 

BABINET (J.). Appareil pour la mesure etatique de In pesan­
teur. 

Acad. d. Sci. Paris, Comp. Rend., LVI, 1863, 244-2<18. 

ll.&BRAQUER (oJ.-M:.). La mesure de la posanteur. 
Int. Good. Cong., Gen.·Ber., 1883, 286-289. 

llEBTIER (R.-P.). • .. demonstrantque ln. pesanteur augmente 
• a mesnre qu 'on a ·eun .. e dans I' atmosphere. 
Journ. de Phys. (Rozier), n, 1773, 251. 

lllllONl!l (G.). • • , sur l'intenoitb do la gra•it6 terr.,.tre. 
Ann. de Math. (Gergonne), XVIII, 1827-'28, 341-352. 

B10T (J .• :B. >. Recueil d'observations geodesiques ... pour 
d6termioer la variation do la. pesanteur. 

Paris, 1821. 

BORENI.l18 (H. G.). De gravitate ope penduli ex dato situ geo­
praphioo determinanda. 

Rlllsingfors, 184li. 
Bo11coYJcB (R. G.). De inequalitate gravltatie in diverme 

tel'l'8'l locis. 
Romoo, 1741; Phil. Recent. (Stay), 11, 1760, 35g_:J!'O. 

BBOUI!( (J. A.). On an apparatus for tb<- statical rueasuro of 
gravity. 

L., E., D. Phil. llag., XXVI, 1863, 158-160. 

C.u:m (A.). Int.ensit6 de la peeanteur Al 'Ile St .. -Paul 
Acad. d. ScL Paris, Comp. Rend., LXXXU, 1876, IU8-1!?50. 

C:BLLEBIER(C.). Surlameanrede lapesanteurp:it· lependule. 
Soc. Phys. Gene\"e, M6m .. XVIIl, 1866, ii, 19i-218. 

CLY:BTOll ('W. E.). DetermiJlatlon of tbe acceleration of grav· 
ity at Tokio, Japan. 

L., E., D. Phil. Hag., IX, 1880, 292-301. 

CoBlfU (A.). D6tenninatlon nouvelle de la conatant.e de lat· 
traction. 

Acad. d. Sat. Patio, Comp. Rend., LXXVI, 1873, 954-058. 
DlnoaaES (G.). M6molre sur la meeure de l'intenslte de la 

peaanl;&nr. 
IDt. Good. Conir., VerhandJ., 1887, v, 1-20; .A cad. 4, S<;I. 

J>..-is, IJomp. ~!I. ~VJ1 1888, ~20-1:191 111H9', 

GRAVITY, INTENSITY OP-Continued. 
FAYE (H.-A . .:E .. A.). ltapport snr ... la constante de la pe­

sa.ntenr :\. Paris. 
Acad. d. Sci. Paris, Comp. Rend., xc, 1880, 1463-1466. 

FONTANA ( G. ). Sopra alcune particolarita. concernenti la 
gravita terrestre. 

Soc. Italiana, Mem., VIII, 1799, 124-134. 

GERGOl<NE (J.-D.). Note snr la me•ure de l'intens!M de la 
ptMant.cur. 

Ann. de Math. (Gergonne), XVII, 1826-'?7, 15!>-158.. 

GmsCHOW (A. .. N.). Observationes et experimenta. circa gra.. 

Yitatem mediante pendulo 
Acad. de St.-Peter•bouri:, Com., 1758-'59, 417-52Q. 

GRUBER (L.). Ueber einen Apparat zu Coinl'i<l.enzlJeoba<Jh· 
tung:en bei Schwercbestimwungen mit Hiilfe rlea Rever· 
BiOn1-4pendds. 

K. k. Ak. d. Wiaa., math.-naturwiss. Cl., Sirz .. Rt>r., I.XX, 1874, 
ii, 565-570. 

IBSEL (A..). Note 8lU uu instrument destine a mesurer l'in· 
tcnsite de Ja pesant.eur. 

B11U. d. Natnralistes, Moiscou, 188~. i, 134-139. 

KuNm (A.). Eine neue :Methode zur Beotimmung der Gravi. 
tationsconstante. 

K. Ak. <l. Wiss., Sit.z.-Ber., 1884, 1203-1205. 

KRAFFT (G. W.). De gravitate tcrrestri. 
St.-P~tersbourg, 1749. 

LAPLACE (P..l:l. JJE). Sur la figure de la terre et la Joi de la 
peaanteur a ea surface. 

Ano. de Chim., vm, 1818. 312-318. 

-- Sur la loi de la pesanteur en supposant le spMrol<le 
terrestre bomogene ... 

Conn. d. Temps, 1821, ~8!-2'0. 

LESAGE. Exp6rleoces et vues snr l'intensite d• la pesanteur 
ds.ns l'interieur de la terre. 

Journ. de Ph_ys. (Rozier), VI, 1775. 

LIOUVILLE {.J.). Sur laloi de )a. pesanteur a la f'nrface ellipsol­
dale <l'~quilibre d'une masse liquide ... 

Journ. d. Math. (Liouville), vm, 1St4, 360-378. 

MENDENHALL (T. C.). Force of gradty at Tokyo. 
Am . .Journ. Sci., xx, 1880.124-13~; xx1, 1881, 99-104· Tokio, 
J~I. ' 

MorrnT (T.). De ponderuru graYitaw. 
rragll', 1663. 

OL'n<Alll<S (J.). Beobachtungen \iber die Schwere. 
Jour. f. Math. (Crelle), IV, 1829, 72-84. 

0Pl'OLZE& (T. vo1<). Bericht iiherdieBcetimmungderSchwere 
mit Hilfe verschiedener A11pa.rate. 

Int. Gcod. Cong., Gen.-Ber., 188'1, vi, 1-28. 

PEIRCE (C. S.). Measnrements of gravity at initial station• 
in America. aml Europe. 

U.S. C. a11d G. Survoy, Rep., 1876, 202-3117, 4!0. 

~ Sor la valeur de la pel!autiJOI' a Paris. 
Acad. d. Sci. Paris, Comp. Rend., xc, 1880, HOl-1403; U. s. c. 

and G. Survey, Rep., l88l, 4111-463. 

-- Ueber eine Mclhodo m1t Pendeln, die Schwere zu be­
sttmmen. 

Ann. d. Phys. (Poggendorft'), 1v, 1880, 240. 

-- Determinations of gravity at Alleghany, Ebensburgh, 
and York, Pa. 

U.S. C. and G. Snrvey, Re.p., 188.3, 473-487. 

PERROT. Appar<!il& destines a rcndrn ruanifestes et mesura. 
bles !es variations occ11Sionn6es dans l'int<>nsitc de la pc­
santeur ii la surface de I.a terre. 

Acad. d. Sci. Paris, Comp. Rend., uv, 186'2, 728-7211, S51-Sfi2. 

PltTIT (F.). Determination .•. de l'inten01t6 de la P"&ant.rnr e, 
Toulonee. 

Acad. de Toulouse. M6m., VI, 1850, Ietl-100. 

PLANA (G.J. Note 11Ur ..• lit loi de la peaantenr, . , ¢'ap* 
l'hJpot,hWie d'Buyg6D8 publi6u CD 1690, 

A.el.fo11, Nlll'hr., u;:i:v, 1~3, 371-376, 
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GRAVITY, INTENSITY OP-Continued. 
PLANA(G.). M~moiresurlaloide la pesanteur 3. la surface 

do la.mer. • 
Aetron. Nacbr., XXXYUI, 1854, 225-238. 

PU.:NTAMOUR (E.). Nonvollea ... dete1·mination de la pesan­
tenr a Geneve et au Rig-hi~Kulm. 

G~ne'<'e, 1872. 

-- Tableau ... deR t1avaux ... pour la dMern:iina1icm de 
la p~santeur 8 raicfo du pcmdule a r~\:ersion. 

Int. Ge0<1. Cong., f'-ren:-Ber, 1880, ii, l-8. 

PRESTON (E. D.). Determinations of gra'<'it.r . • . Caroline 
Islands. 

U.S. C.and G.Survey, Rep., 188'.l, 379-381. 

RESPIGHI (E. ), Esperienze fatte per la determinazione del 
Yalore cle1la gravita. 

Accad. d. Lincei, Atti, XII, 1882, 346-369, 

.SKCCHJ (A.). Sugli sperimenti del pendolo faHi in Roma ... 
per Ja. detc-rminazione a&~oluta clella ~ravita. 

A<'ca<l. d. Lincei, Atti, IV1 1850-'51,325-346. 

SMll'H (E.). Determinations of gravity with tho Kater pendu. 
Jums ... 

U.S. C. an<1 G. Snrrey, Rep., 188!, 439-473. 

STl<nNECK (R. VOM). Ueber den Einflusa des Mondea auf die 
Rieb tang und Gro•ll4'> der Scbwerhaft auf der Erde. 

Wien, 1876. 

STERNECK (R. VON). Untersuchungen iiber die Schwere im 
Innern dor Erde. 

K. k militar.izeogr. Inst., :Mittheil. 1 u, 1882, 77-120 i lll, 1883, 
59-94; 1v, 1884, 89-155; v1, 1886, 92-119; Int. Good. Cong., 
Gen.-Ber., 1884-"86, 177-178. 

GRAVITY, VARIATION OP. 
BoucHEPORN. Note eur la. variatiDn de la peRBntenr. 

A cad. d. Sci. Paris, Comp. Rend., XLY, 1857, 1005-1007. 

BROCH (0.-J.). Ace6Ieration do la. peoant.enr sous dift"6rentes 
latitudes et a ditr~rntes a.ltitndflll. 

Int.Bureau Weight.a and :Measures, Trav.et M:em., 1, 1881, 
l-15. 

BROUN (J.A.) Notice of an instrument intended forthem6"8· 
nrement of small ..ariation• of gra<ity. 

Roy. Soc. E<linh., Proc., IV, 1862, 411-02. 

DARWI!t (G. H.). Ou an instt·mne.nt for detecting and meae­
uring small changes in the tlirection of tho force of JlrllVity. 

Brit. A.. A. S., R<>p , 1881-'li2. 

FISHER (0.). On the variation of gravity at certain stations 
of the India-n arc. 

L., E., D. Phil. Mag., xxu, 1886, 1-29. 

GUIOT (A.). Essai aur Jes '<'ariations d6 la pesan tenr terre•tre. 
A.cad. d. Sci. Paris, Comp.Rend., xxv, 1847, W5-l97. 

HENNEl!SY (A.). On the '<'ariation of grndty attbe earth's sur· 
fac-c. 

Geo!. Soc. Dublin, Journ., IV, 18'8-'50, 147-149. 

HERhCllEL (.T.). Note on the difference of variation of gravity 
at Revel and at St. Peterobnrg. 

Roy. Astron. Soc., Month. Not., XL, 1879-'~0. 2-5. 

-- On the determination of the acceleration of gravity for 
Tokio, Japan. 

N.d. 

MASON (C.). Aotronomi-0 observations made in Pennsylva. 
nia .. .'to find tbe difference of Jl'.l"&Vity between Greenwich 
aml this place. 

Roy. Soc. London, Phil. Trans., LVUI, 1788, 326-336. 

PRAT"f (J. H.). On the YD.riation of grnity ... produced by 
the irregularities of the earlh'8 crust. 

Debra, 18611. 

PRRSTON (E. D.). On the .•. variations of gravity iu the Ha­
w a.Han Ialaads. 

Am. Journ. Sci., CXXXVI, 1888, 305-317. 

SAWITllCll (A.-N.). Le• variatlone de la ~nteur ilans lee 
prm•incA~ OCCideutaJ.ea do rempire rua&e. 

Roy. Astron. Soc., Month. Not., Xl'.U1 U!11., =1-:::U; Mem., 
X:Ullt, 1872, lll-29. 

GRAVITY, VARIATION OP-Continued. 
STOKES (G. G.). On the variation of grnvity at the •nrface of 

the earth. 
PhiL Soc. Camb., Trane., YIU, 1849. 672-695; L., E., D. Phil. 

MBJi:., xx xv, 1849, 228-2 :9. 

Greaves [Grave or Gravius] (John). Astronomies 
quredam ex traditione Sliah Cholgii Persai, una cum 
hypothesibus planetarum et cum excerptis quibas­
dam ex Alfergani elementis astronomicis, et Alii 
Knghgii de terra n>agnitudine et sphairarnm cceles­
tia m a terra distantiis. * 

4", Londonii, 1652. 
POGGENDORFF, I. 945. 

Green (George). On tlie determination of the exterior 
and interior attractions of the ellipsoids of variable 
densities. 

Phil. Soc. Camb., Trans., v, 1835, 395-4:!0. 

--- Researches on the vibrations of pendulums in 
flnid media. 

Roy, Soc. Edinb., Trans., xru, 1836,.54-{:i2; Proc., 1, 

lil45, 36--37. 

Greene (P. V.). Local deflections oft he plumb-line near 
the 49th parallel. Read before the Essa'<'ons Cluu 
of the Corps of Engineers, November 14, 1B76. 

Printed Papers, XLI, 1'376, 171-184. 

Greenhill (A. G.). On the differential equation of the 
ellipticities of. the strata in the theory of the tigure 
of the earth. 

Quart. Journ. Sci., xvn, 1879, 203-208. 

Gregory (Olintbus Gilbert). A treatise on astronomy, 
in which the elements of the science are deduced in 
a natural order from the appearances of the hcaveus 
to an obseITer on the earth, demonstrated ou matl1e­
matical principles, and explaine<l by an application 
to the various phenomena. 

8°, London, 1803, pp. xiv, 522, 9 plates. 
On the figure and dimen•ioas of tbe eartb, 1-11. 

--- Remarks on Don Joseph Rodriguez's animadYc1·­
sions on part of the trigonometrical survey of En­
gland. 

Phil. Mag. (Tillooh), xr.r, 1813, 178-194. 

--- Dil!!lertations and lt1tters by Don Joseph Rodri­
guez, the Chevalier Delambre, Baron de Zach, Dr. 
Thomas Thomson, Dr. OlinthusGregory, and others, 
tending either to impugn or defend t,he trigonom .. t­
rical survey of England and Wales, carried on by 
Col. Mudge and Capt. Colby. Collected, with 11otee 
and observations, including au exposure. of the u;is­
repreeentatil'n and contradictions of Dr. Thomson, 
and a defence of the late astronomer royal ogainBt 
the imputations of Baron_de Zach. 

8", London, 1815, pp. v,. 101. (Gore.) 

On the. different rates of Pennington's elook at 
the island of Balta, iu Zetland, and at WoolwichCom­
mou, Kent, with remarks upon the results of the 
various other pendulum experiIOOnts. 

Phil. Mag. (Tilloch), 1.m, 1819, 426-445. 

Grenus (Theodor). Ueber einige Bemerkungen, wefohe 
Herr Svanberg fiber die Gradme.saung von Per•t in 
seiner "Expcisition des operations faitea en Lappo· 
nie, etc., 1805," gemacht Jiat. 

J4on. Corr. (Zaeb), xm., 18061 ~ 



 

UNIT,ED STATES COAST AND GEODETIC SURVEY. 401 

Grenus (Theodor)-Continued. 
--- Resulta.te einer Vergleiohung der Werke von 

Bonguer, Condamine und Ulloa Uber die pernanische 
Gradmessung. 

Mon. Corr. (Zach), XVI, 1807, 238-256. 

Grimaldi et Ricoioli. De semidiametro terr.e. 
Ilononim, 1655. 

Grlachow (Augustin Nathanael). Relatio observa­
tionnm et experimentorum, quorum inatitnendorum 
iter anno 1757 in insulam Osiliam susoeptu.r.u occa­
sionem prrebuit. 

Acad. de St.-Petersbonrg, Com., 1758-'59, 445-520. 
Obeervationes et experiment& circa gravitawm mediante 

pendulo, 4•7-520. 

---: Herschel (J'.). Note on -'s pendulum obser­
vations. 

Roy. Astron. Soc., Mouth. Not., XL, 1879-'80, 2-3. 

Gronau (Johann Friedrich Wilhelm). Ueber die Be­
wegung schwingender Korper in widerstebendem 
Mittel, mit Riick.sicht a.uf die Newton'sohen Pendel­
versnche. 

40, Danzig, 1850, pp. 14. (Oxford, Bodleia.n.) 

--- Historisohe Entwickelnng der Lehre von Luft­
widerstande. • 

Danzig. Scbriften, u, 1868, 1. 

Gruber (Ludwig). Ueber einen App1i.rat zn Coincithmz­
beobachtnngen bei Schwerebestimmnngen mit Hilfe 
des Reversionspendels. 

K. k. Ak. d. Wil!B., ma.th.·natnrwiss. Cl., Sitz.-Ber., 
LXX, 1874, ii, 565-670. 

--- Be~timmnng der Sch were in Budapest vermittelst 
des Reversionpendels. • 

Budapest, 1880. 

Griiaon (Johann Philip). Yon der Geodiisie oder Feldt­
vertheilung. 

so, Berlin, 1811, pp. 640, 18 plates. 
Simple surveying. 

Grunert ~Johann August). Spharoidisehe Trigonorue-
trie. · 

40, Berlin, 1833, pp. iv, 311. (British Museum.) 

--- Elemente der ebene sphli.rischen und sphiiroi­
diachen Trigonometrie in analytieeher Damtellung 
ruit Anwendung auf Geodisie nnd Astronomie, znm 
Gebrauche bei Vorlesnngen. 

So, Leipzig, 1837, pp. xiv, 339, 2 plates. (British 
Mn110um.) 

--- Das Pothenot'sche Problem, in erweiterer Ge­
stalt; nebst Bemerkuogen ii'ber seine Anwendung in 
der Geodisie. 

Arch. d. Math. (Grunert), 1, 1841, 238-248. 

-- Ueber eine geodatiaohe Anfgabe. 
Arch. d. Math. (Grunert), 1, 1841, 423-430; 111, 1843, 

35-40; vu, 1846, 238--2fi9; vm, 1846, 433-450. 
A special caee of the 'thTee-polnt problem. 

--- Geodliaie, oder Lehre von Aufnahmen, Niveliren 
nnd die Markacheideknnst. Vol. 2 of Lehrbueh der 
Mathematik nnd Phy11ik. 

So, Leipzig, 1842, pp. x, 486, 13 plate&. (Berlin, 
Royal.) -

Einige Bemerkungen llber fehlerzeigende 
J>niecke. 

Arch. d. Math. (Grunert), 1v1 18441 348-365, 

H. Ex, 17-26 

Grunert (Johann August)-Continued. 
--- Ueber eine geodlltische Aufgabe. 

Arch. <1. Math. (Grunert), IV, 1844, 385--408. 
A special ca.se of the three-point problem. 

--- Geodatische Aufgabe. 
Arch. d. Math. (Grunert), v, 1844, 212-215. 

--- Vollig strenge und allgemeine .Aufiosung der 
Hauptanfgaoo der hoberen Geodasie. 

Arch. <1. Math. (Grunert), vu, 1846, 68-!13. 
The three-point problem, in which the height fa also 

compnte!l. 
Ueber Distanzmesser. 

Arch. d. Math. (Grunert), vn1, 1846, 254-267. 

--- Ueber die atruosphiirischP-, vorziiglich die terres· 
trische Refraction, und fiber Refractionscurven im 
Allgemeinen. 

Arch. d. Math. (Grunert), x, 1847, 1-41. 

--- Ueber eine vorziiglich zur Anwendnng bei gco­
datischen Messuugen geeignefo Methode zur Bestim­
mung der Polbohe oder geograpbischen Breite. 

Arch. d. Math. (Grunert), xrx, 1852, 457-468. 

--- Ueber eiue neue geodatische Anfgabe. 
Arch. u. Math. (Grunert), xx1, 1853, 330-342. 

An extension of the tbree-potnt problem. 

--- Ueber eine nene bei der Ausfrthrung hoherer geo­
datischer Messungen uud Rechnungeu in Auwen­
dung zu bringende Methode. 

Arch. d. Math. (Grunert), xx1v, 1855, 121-203. 

--- Das spharisohe Dreieck mit scinem Sebnen­
dreiecke verglichen, mit besonderer Riicksicht au( 
Geodasie. 

Arch. d. Math. (Grunert), xxv, 1855, 197-210. 

--- Ueber eine geometrische Aufgabe von der Kugel, 
mit RUcksicbt anf Geodiisie. 
~h. d. Ma.th. (Grunert), xxv, 1855, 455-471. 

--- Tbeorie des Foncault'schen Peudelvenmcbs, ans 
neuen Gesichtspunkten dargestellt, mit Rticksicht 
anf die ellipsoidische Gest.alt der Erde. 

Arch. d. Math. (Grunert), xxvm, 1857, 223-248. 

-- Ueber den Gebrauch der Spiegel-Sextanten hei 
geodatischen :MeB&nngen. 

Arch. d. Math. (Grunert), XX.VIII, 1857, 420-435. 

--- Drei Gro880n z, y, :s, deren Summe die gegebene 
Griiss& ist, sind durch Messung bestimmt worderi, nnd 
man babe dadurch ilir diese drei GrO!lsen respective 
die Werthe a, b, c, erhalten. Da. diese Werthe mit 
lleobachtungsfehler behartet sind, und ihre Summe 
also im Allgemeinen nicht genau B ist, so soll man 
dieselben soverbes.sern, dass die verbesserten Wertbe 
genau die Summe B gebcn, nnd die Summe der qaa.­
drate der Verbeeserungen ein Minimmn ist. 

Arch. d. Math. (Grunert), xxxr, 1s.i;s, 480--481. 

--: Unferdinger (P.). Neuer Dcwei4 d68 von - in 
der Abhandlung: Das sphiirisohe Dreiook mit beeon­
derer Riicksieht a.uf Geodli.sie. 

Arch. d. Math. u. Phys., xxv, 1855, 197-21-0; Arch. 
d. Math. (Grunert), :xxxm, 18!i9, 89-91. 

--- La.genbestimmnngen anf der Kugel, eine Ergii.n­
znng der 11phii.rischen Trlgooometrie, mit beeonderer 
Riicksicht auf Geodii.sie. 

A.rch, d, Ki-.th. (Grunert), xxxvr1 18611 51-79, 
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Grunert (Johann August)-Continned. 
--- Ueber Lange nnd Breite, redncirte Lange und 

redncirte Breite auf tlem dreiaxigen Ellipsoid. 
Arcl1. d. Math. (Grunert), xxxv1, 1861, 79-100. 

--- Heber die Excentricitiit dPr Boussole. 
Arch. d. Math. (Grunert), xxxvu, 1861, 458-475. 

--- Geometrische Aufgaben, welche zur Anwendung 
in der nautischen Geodilsie g.ceiguet Biml. 

Arch. d. Math. (Grnnert), xxxv111, 1862, 81-133. 

--- Ueber die Norwalschnitte des allgtnneinen drni­
axigen Ellipsoids mit l>esonderer Bezi.,hung auf 
hohere Geodii&ie, narnentlich anch iil.Jer neue merk­
wilrdige AUBd.rilcke der griissteu uud kleinsten Krilw­
IDungshalbme886r und einen neuen geometrisch 
merkwiirdigen und filr Gcodli.sie wichtigen Satz von 
diesen Kriimmnngshalbmesoorn. 

Arch. d. Math. (Grunert), XL, 1863, 259-354. 

--- Noch zu der Kugel der mittleren Kriimmung des 
Ellipsoids. 

Arch. d. Math. (Grunert), XLIIl, 18651 361-364. 

--- Neue Autliisungen eiuer nautisch-a11tronomiscben 
und einer geodiitisch-astronomischen .A.ufgabe. 

Arch. d. Malh. (Grunert), LIV, 187-2, 419-476. 

Gruterus (Johannes). Disputa.tio pbilosopbica de terrm 

rot.11ntlit.11te. 
8°, Lugduni Batavorum, 1668, pp. [6]. (British 

Museum.) 

Grye (de la). Su Bougttet de la Grye. 

Guarducci (F.). Metodo grafico per la riduzione delle 
os..ervnzioui geodetiebe azimntali a centro trigo-
1101netrico. * 

Torino,-. 

Gudermann (Chriatoph). De p!'ndnlis Bphrericis et de 
curvis, qure ab ipsis describuntnr. 

Journ. d. Math. (Crelle), XXXVIII, 1849, 181>-215. 

--- Fundamenta trigonometrim sphreroidicm ex­
ueta; imprimis de lincis brevissimis, vu Igo diet is 
g••otlmHcis, in 1mperficie sphretoidica. 

• Journ. d. Math. (Crelle), XI.Ill, 1852, 294-3:l9. , 

Giinther (Siegmund). Studien zur Ge6ohiehte der 
lilathematischen und physikalischen Geographic. 

!ju, Halle, 1879, pp. 405. 
Heft 1. Die Lehre von d..r Enlrnndnng nod Erd­

bewegung im Mittelalter bei dtm Oceidentalen. 
lfalle, 1877, pp. 56. (Oxford, Bodleian.) 

Bibliography of hlatory, of mathematieal and phyaic&l. 
geography, 800-406. 

Die Erdmessung des Eratosthenes. 
Geogr. Rm1dschau, Ill, 1881, 327-3:'16. 

--- Die neueren Bemilbungen um BCharfere Bestim­
muugeu der Erdgestalt. • 

Berlin, 1883. 

Guillaume (Ch. Ed.). Sur la determination de11 coeffi­
cients de dilatation au moyen du pt>ndule. 
Acad. d. Sci. Paris, Comp. Rend., cnr, 1886, 689-691. 

Guiot (Augiute). E11S&i sur lee variations de la pe!!all· 

tenr terrestre. 
Acad. d. Sci. Paris, Comp. Rend.,xxv, 1847, 195-197, 

Gmnpach (Johannes von). A letter on the figure of 
the earth to G. B. Airy. 

Lit.erary Gazette, 1861, 372. 

Gumpach (J"ohannes von)-Coutinnetl. 
--- A letter to George Stokes on the subjoot of the 

true figure and dimensions of the t>arth. 
8?, Gnermey, 1862, pp. 14. (BritiRh Museum.) 

Printed for private circulation among the members of 
the Royal Society. 

The trne figure and dimen11ions of the earth, 
newly determined from the rn8nlts of geodetic meas­
urements and pendulum observations, compared with 
the corresponding theoretical elements, for the :fir11t. 
ti DUI deduced upon purely geometrical principles, and 
considered both with reference to tho progress of 
scientific truth and as bearing upon the practical in­
terests of British commerce and navigation; in a let­
ter addre11SCd to George Biildell Airy, astronomer 
rnyaL 

2d ed., entirely reca&t, London, 1862, pp. xi, 266, 
30 diagrams. (Gore.) 

To prove that the earth, insiead of being flattened, Is 
elongated at the poles. 

Guyot (Jules). Le pendule n'est pas perpendieulaire & 
la surface des eanx tranquilles. 

Acad. d. Sci. Pari11, Comp. Rend., x:x:vu, 1851, 705; 
Cosmos, u, 1853, 447--449. 

Gylden (H.). Unt~mmchungen iiber die Con .. titution 
der Atmosphiire und die Strahlenbrechung in deriwl­
ben. 

Acad. de St.-Pet.ershonrg, Mem., 1866, l-82; xn, 
1868, 1-58. 

(H.) after t.it.Jes means that they were furnished by Col­
onel John Herschel, R. E. 

B. Documentary publications and science in the Coast 
Survey report for 18.5!!. 

Am. Jonrn. Sci., XVIII, 1854, 200-212 . 
.A cnniory review of the above-nawed report. 

Baas (August). Versnehung einn :Parst.ellung der 
Geschichte <lee Kriimmungsma.B801!. 

40, Tiibingen, 1881, pp. 77. (Oxford, Bodleian.) 

Hadley (J'ohn). The description of a new iustrnment 
for taking angles. 

Roy. Soc. London, Phil. Trans., xxxvu, 147-157 • 
The in&troment ie '"Hadley's quadrant.'' 

Hae8enkamp (Hernnann). Gleichungen drr Bewe­
gnng ei nes Peudels auf der sieh nm ihre Axe drehen­
den Erde. 

Arch. d. Math. (Grunert), xx, 1sr,.1, ZlP.,-243. 
With an appendix of one )>&lie by the edit<>r. A. mod\fi. 

cation of Foucault's theorem, taking into conald.,..... 
tio11 the rotation of the earth. 

Ueber die Veriinderungen der Rotationsaxe der 
Ertle darch Veriinderungen aaf der Erdoberflicbe. 

Ann. d. Phys. (Poggendorft), xc, 186..1, 342-347. 

Hlilllltrom (G. G.). De longitudine pendali pro Aboa. 
(H.) 

Abom, 1805. 
Hamler (W.)u111d Fearnley (C.). Pnblicationcler nor­

vegischen Commi81lion der G.radm-nng. 
Christiania, lrl8(>..'82. 

ntlein full under h.ulfLEf (0.). 

Bagen (G. B. L. ). Grundii:Uge der W ah1110helnllcbkeits­
reehnung. • 

Berlin, 1837. 

-- Die wahrscbeinlichen Fehler der Conatanten. 
K. Ak. d, Wlll8., 8iH.-Ber., XLIV, 184a, 1169-1172. 



 

UNITED STATES CO.AST .AND GEODETIC SURVEY. 403 

Baig (C. 'l'.) and Cole (W. H.). General description of 
t.he Jodhpore and the eastern Sind meridional series 
of the Northwest quadrilateral. 

India, Trig. Survey, IV, A., 1886, xvii, 73; xx, 227, 
2 plates. • 

-- and Thuillier (H. R.). Auxiliary tables to facil­
itate the calculations of the survey of India. 

Debra Dtin, 1887. 
Title in fall under THUILLIBB (H. R.). 

Halacsy (A. von). Bestimnmng der Hanptpunkte dor 
Triangulation der Umgegend von Pest.• 

Ptlllt, 1867. 

Hall (Asaph). The density of the earth. 
Analyst, IX, 1882, 129-132. 

D = 5.6747 ± 0.0038. 

-- The figure of the earth and the motion of the 
moon. 

Aon. of .Math., n, 1886, 111-112. 

Hall (Baail). Details of experiments made l.Jy him' and 
Mr. Henry Foster with an invariahle pendulum iu 
London; at the Galapagos Islands, in the Pacific 
Qcea.n, near the equator; at San Blas de California, on 
the northwest coast of Mexico; at Rio de Janeiro. in 
Brazil. Wit-h an appendix containing the second se­
ries of experiments in London on the return. 

Roy. Soc. London, Phil. Trans., CXIII, 1823, 211-288. 

--and Foater (H.). Experiments made with an in­
variable pendulum on the coaat of Mexico and Brazil. 

Edinb. Phil. Journ., x, 1824, 91-95. 

Hall (B): Pouillet (C.-S.·1111.). Lettre du Capitaine -
sur les observatioDB du pendule invariable, a Lon· 
dres, aux Iles Galapag011, etc. 

Bull. Sci. Math. (Saigey), I, 1824, 151-152. 

Balley (Edmund). Discourse concerning gravity and 
its properties, wherein the descent of heavy bodies, 
and the motions of projects is briefly but fully 
handled. 

Roy. Soc. London, Phil, Trans., XVI, 1686, 3-21. 

Hamilton (Jam.ea.Archibald). Anessayon the present 
state of astronomical certainty, with regard to the 
quantity of the earth's magnitude, the distance of 
that planet from the sun, and the absolute limit of 
the smallest pOBSibleinterval from the sun ro any one 
of the fixed stars. 

Roy. Irish A.cad., Trans., xi, 1810, 13-24. 

Hamilton-Smythe (Arthur). Comparison of British 
and metrio measureB for engineering purposes, with 
an abstract of the disoussibn npon the paper. Ed­
ited by James Forrest. 

So, London, 1885, pp. 66, 1 plate. 
hoorpt minute& of the Proc. Inatl.tntlon of Civil En­

gineers, LXXX, 188A-'85, II. 

Hammer: Bohnenberger. Berechnnng der trigonome­
trischen Vermessnngen in Riickaioht auf die sph&­
roldit1ehe Gestalt der E.rde von Bohnen berger. Bear­
beitung von -. 

So, Stuttgart, 1885, pp. viii, 65. (Berlin, Geodetic 
Institute. 

:Revd. In Zetta. f. V ermea., xv, 44; Zitee. d. hannovcri 
· sehen Archltekten· nnd lnll.'lllieurvereins, xxn, 170. 

l Berioht ti.her die geodlitischen A.rbeiten in Wllrt-
temberg in den Jahren 1884-'86.] _ 

Int. Qeod, Cong., Verhand.l., 1884-'.::6, 238-239. 

Hampden (J'.) and Peacock (G.). Is the world fl.at or 
round!* 

80, 3d ed., 1871. 

Handrikoff. Solution d'nn prol.Jleme fonds.mental de 
geodesie. 

Soc. Nat. Moscon, Bull., xxxvin, 1865, i, 246--266. 

Haner. Basisapparat. 
Ei.eubahn, XIV, 1882, 19. 

Title from Zeits. f. Vermee., im, 1883, 396. 

Banez. Sur l'origiue et les progres des iustrumenta d'as· 
tronomie et de geodesie. 

Presse,.Scientifiqne, I, 1863, 427-433. 

Bann \J.). I Ueber die iu Astronomische Nachrichten, 
2094-209'., entha1tene Arl.Jeit "Die Gestalt dcr Erdc 
m·d die Pendelmes~ungen von A. Fischer."] 

Astrou. Nachr., LXXXVIII, 1876, 203-208, 305-308. 

Hansen (Peter Andreas). Ueber die .A.nwendnng der 
WahrschE>inlichkeitsrechnnng auf geodatische Ver­
mcssung irn .A.llgemeinen, und iiber die Maupertnis'­
s~he Gradmessung. 

Astron. Nachr., IX, 1831, 189-219, 237-262. 

--- Darlegnngeiner neuen Methode, bei Anwendnng 
der Metholle der kleinsten Quadrate, die gewiohte 
der unbekaunten Grossen zu berechnen. 

.A.strou. Nachr., VIII, 1831, 463-468. 

-- .A.ull0sung einer allgemeinen Aufgabe ans der 
'Varscheinlichkeitsrechnnng. 

Astron. Nacbr., XVI, 1839, 9-16. 

--- Eine .A.nfgabe ans der pmctischen Geodii-!ie und 
deren .A.ufiosung. Die Lage zweier unl.Jekannten 
Pnnkte dnrch Hiilfo der Lag<> zweier bekannten 
Punkte zu bestimmen, ohne jene von diesen aus zn 
beobachten. 

Astron. Nachr., xvnr, 1841, 165-176. 

--- Instruction filr die Triangulation von Thii­
ringen. • 

Weimar, 1848. 
--- Theorie der Pen_elbewegnng mit Rncksicht auf 

die Gest.A.It und Bewegnng der Erde. Gekronte 
Preisschrift. 

Natnrf. Ges. Danzig, neneste Schriften, xv, 1853, 
1-96. 

Revd. In Roy. Aetron. Soc., Month. Not., xiv, 1834, 63-
59; Ana. d. Phys. (Poggendorff), xcn, 18&4, 21-33. 

Ueber die .A.nziehnug eines Revolutions-Ellip­
soids und die Wirkung desselben anf die Pendelb6-
wegnng. 

.A.strou. NMhr., XXXVIII, 1854, 129-138. 

- Von d<'r Methode der kleinsten Quadrate im All­
gemeinen und in ihrer Anwendung auf die Geodiieie. 

K. silchs. Ges., math.-phys. CI., .Abhandl., vru, 
1865, 573-806. 

- Goodatische Untersuchungen. · 
4°, Leipzig, 1865, pp. 224 (G<>re); K. sachs. Ges. 

d. Wiss., wath.-phys. Cl.,.A.bhandl., vui, 186.'i, 1-224; 
IX, 18il, 1-355 j Ber., XVIII, 1866, 132-151. 

-- Korzgef81!8te rationelle .A.bleitung des Awigleich­
nngsverfahreus einea Dreieeksnetzes, naeh der .A.b­
handlnng: "Von der Methode der kleinsten Qna­
<lra.te u. s. w.,'' mit Wegla.esung a.Iler Nebenbetrach­
tnugen. 

K. siichs. Ges. d. Wiss., math.-phys. Cl., Ber., xx, 
1868, 129-150. "' 
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Hanaen (Peter Andreaa)-Continued. 
-- Gegenbericht an die permanente Commission der 

europliischen Gradmesanng von -. Auf Veranlas­
snng des Beriehta des Hen;n Genera.I-Lieutenant z. 
D. Baeyer, Exe. an dieselbe Commission iiber ein 
BChriftliehes Gutachten des oben Genannten iiber die 
Arbeiten der ki>nigl. preoSB. Landestria.ngulation, 
welcher Bericht ganz kiirzlich, von zwei Beilagen 
begleitet, im Drock el'llChienen ist. 

4°, Gotha, 1868, pp. 17. (Southampton, Ordnance 
Survey.) 

-- Fortgeaetzte geodatische Untersnchungen. 
K. sachs. Ges. d. Wiss., math.-phys. Cf., Abhandl., 

XIV, 1869, 1-18.'i, 289-3.'i6. 

-- Ent~ickelung eines neuen verandert.ln Verfah­
rens znr Am1gleichung eines Dreiecksnetzes mit be­
sonderer Betrachtung des }'alles in welchem gewi.ase 
Winkel voraua bestimmte Werthe bekommen sollen. 

K. sachs. Ges. d .. Wiss., matb.-phys. Cl., Abhandl., 
XIV, l!l69, 185-287. 

-- Refiexioneu iiber die Reduction der Winkel eiries 
spharoidisehen Dreiecks von kleinen Seiten auf die 
Winkel des ebenen oder spbiiriscben Dreiecks von 
denselben Seiten. 

K. sitchs. Gee. d. Wiss., math.-phys. Cl., Ber., XXI, 

1869, 138-144. 

-- Bemerknngen zn einem von der permanenten 
CommiBsion der europaischen Gradmessnng am 21. 
September vorigen Jahres zo Wien gehaltener Vor­
trage. 

K. sachs. Gee. d. Wiss., math.-phys. CI., Ber., 
XXIV1 1872, 1-15. 

Revd. in Ja.hrb. iib. d. Fort&chr. d. Math., tv, 1872, 579-
585, by [ W l'M'ST&IN]. 

In reply to strictures on GooditiBChe U nterauchungen 
by WElllGA.RTBN. 

Darlegung einer unbedeutend scheintinden Um­
forwung der Endgleichungen des "Supplements zu 
den geodatischen Untersuchungen" dorch welcbe 
aber eine weit gr&sere Gena.nigkeit in den nume­
rischen Werthen derselben erlangt wird. 

K. lliMlbs. Ges. d. Wi!I!!., ma.th.-phys. Cl., Ber., 
XXIV, 1872, 15-25. 

Revd. in Jahrb. iib. d. Fortachr. d. Math., JV, 1872, 585-
6811, by [WrrrsTJUNj. 

-- Von der Bestimmnng der Theilnngsfehler eines 
gera.dlinigen M&all88ta.bes. 

K. sachs. Gell. d. Wi88., mat,& .• phys. Cl., Abhandl.,­
:xv, 1874, 527-667. 

Banateen (0.): Btruve (F. G. W.). Are dn meridien 
de 25° 20' mesur6 depuis 1816 jnsqn'en 1850 eons la 
direction de-. 

St.-Petersbourg, 1857-'60. 
Title in fnU un,der liTllUVl! (F. G. W.). 

Bargreave (C. J.). On the calculation of at;l;ractions, 
and the figure of the earth. 

Roy. Soc. London, Phil. Trans., cxxxx, 1841, 75-!18] 
.Barben (William). On the progresB of aoience u ex­

emplified iii the a.rt of weighing and measuring. To 
which are appended l!Ome historical. not.ea and a 
bibliography. 

Phil. Soc. Wash., Bull., x, 1888, xxxix-baxvi. 

Bazper'a llag., /or Harper's Monthly Magazine. 
So, flew York. • 

Bart (Andrew S.). [Geodesic lines through the nm­
bilic of an ellipeoid.] 

Roy. Irish .A.cad., Proo., 1v, 1847-'W, 274. 
-- Geometrical demonstrations of some properties 

of geodesic lines. 
Camb. Math. Jonrn. (Thomson), IV, 1849, 80-84. 

-- On geodesill lines traced on a surface of the sec­
ond degree. 

Camb. Math. Joorn. (Thomson), IV, 1849, 192-194. 

Bartl (Heinrich). Ueber den zusammenhang zwiBCheu 
der te.rrestri8chen Stra.hlenbrechunz nnd den meteor· 
ologischen Elernenten. 

Oester. Gee. f, Meteorologie, Zeits., XVI, 1881, 129. 

·--: Stemeck (R. von) 1111dKalm<ir (von). Bericht 
iiber die Lei11tung der astronomisch-geodatischen 
Grnppe dee k. k. militar-geograpbisehen Institnts. 

Int. Geod. Cong., Verhandl., 1884-'86, 154-177. 

-- uxd KaJ.mU (A. von). Bericht iiber die Grad­
IfleSBnngs-Arbeiten des k. k. militiir-geographi8Chen 
Institute im Jahre 1887. 

Int. Geod. Cong., Gen.-Ber., 1887, viii, 1-18. 

-- Materialien zur Geschichte der astronomisch· 
trigonometrischen Verrntl88nng der oste:rreichiseh·nn­
gariscben Mona.rcbie. 

K. k. militar-geogr. Inst., Mittheil., VII, 1877, 117-
228. 

Hartmann (Johann Georg Friedrich). Ueberdie Cor­
rection der mit dem doppelt repetirenden Theodoli­
ten gemessenen Winkel, wegen der Excentricitat des 
zweiten sogenannten versieherongs-Fernrohrs. 

Astroo. Naebr., vu, 1829, 227~. 

-- Ueber die Correction der gem6886Den HorizonW­
Winkel wegen excentrlscher Anfst.ellung dea Instrn· 
menteii. 

Ast.ron. Nachr., vn, 1829, 232-236. 

-- Ueber die Benntzung des eogenannten Fehler­
zeigenden DreieckBznr Bestimmung der Correctionen 
der angeniilirten Coordinanten des unbekannten 
vierten Pnnktes. 

Astron. Nachr., vn, 1829, 235-238. 
; -- Ueber die Benntznng von zwei gleichen entge­

gengesetzt liegenden fehlerzeigenden Dreiecken znr 
Bestimmung der unbekannten Beobachtuoglllltelle. 

Astroo. Nachr., vu, 1829, 237-240. 

-- Direote Beetimmuog der Coonliuaten VOil zwei 
unbekannten Pnnkten, wenn man in jedem dieeer 
Punkte dieaelben beiden bek&11ntAm Ponkte nnd auch 
den andern nnbekannten Pnnkt sieM. 

Astron. Na.chr., VLI1 1829, 239-242. 
-- Ueber die Anagleichung des Eintl- der Ex­

ceutrioiW bei eingetheilten KreiJien, doroh daa AOJe­
sen an verMChiedeneu Nonien. 

.A.stron. Na.chr., VII, 1829,241-2'6. 

-- Ueber die Ausgleichung des Feh161'8 in deu ge-
-nen Horizontalwiukeln, welcber nor dnrolt da.s 
.Ableeen auf dem nicht genau hon.-talliepaden 
eingetheilten .Kreillle entateht. 

.Astron. Nachr., vn, 1829, 247-!48. 

- (Ueberclie Theilungen. der lutrumeJlte von Ertel 
mid Honbaum.j 

Astroa. Nachr., x, lSl&, 309-31!. 
Ueecl hyS- In tile Jl.amurtw ......... 1aie 

-ftomu..'311. 
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Bartner (J.). Handbuc!i der niederen Geodaesie, nebst 
einem A.nhange .iiber die Elemente der Markscheide­
kunst. Z.um Gebrauehe der technischen Lehran­
stalten, sowie I'tir das Selbststudium. Zweite ver­
mehrte uud verbes8erte Anfui.ge. 

s0 , Wien, 1856, pp. xvi, 610, 2 plates; 4th ed., 
Wien, 1872. 

VI. Auflage, bearbeitet und vermehrt von J. Wast­
ler, Wien, 1885. 

Revd. in Zelte. f. Vennesa., xv, 123, 405; Zeits d. Ver. 
eina doot.acher Ingenieore, xxx, 1886, 392. 

Hauler (Ferdinand Rudolph). An account of pyromet­
ric experiments made at Newark, N. J., in April, 1817. 

Am. Phil. Soc., Trans., 1, lSlS, 210-227. 
Determining the length of the base apparatus. 

·-- . Paper on various subjects connected with the 
survey of the coast of the United States. 

Am. Phi!. Soc., Trans., n, 1825, 232-419. 

--: Bessel (F. W.). Ueber die von- Vermessuug 
der Kiiste der Vereinigten Staaten. 

Astron. Nachr., v1, 1828, 349-356. 
Trll.nl<la.ted by B.uw1cK (J.),Am. Jour. Sci.,xv1, 1829, 

225-2&4. 

Principal docnments relating to the survey of 
the coast of the United States sinee 1816. 

so, New York, 1834, pp. 180, iv. (Gore.) 
Revd. in N. Am. Rev., XLII, 1836, 75-94. 

-- Second volume of the principal documents relat­
ing to the survey of the coast of the United States, 
from October, 1834, to November, 1835. 

S0 , New York, 1835, pp.156, iii. (Gore.) 

-- Documents relating to the construction of stan,l­
ards of weights and measures for the custom-houSt>s, 
from lrbrch to November, 1835. 

So,New York,1835,pp.31. (Gore.) 

-- Third volume of the principal documents relat­
ing to the survey of the coast of the United States, 
and the construction of uniform standards of weights 
and measurea1 for the custom-houses and States, from 
November, 1835, to November, 1836. 

so,New York, 1836, pp. iii, 123. (Gore.) 

-- Documents relating to the construction of uni­
form standards of weights and measnres for the 
United St.ates, from.1632 to 1835. 

8°, New York, 1836, pp. 26. (Gore.) 

-- Eighth report of F. R. HBB11ler as superintendent 
of the survey of the coast of the United States and 
of the construction of standards of weights and meas. 
ures, rendering account of the works of 1839. From 
Congressional Doonments, Twenty-sixth Congress, 
Jirst -ion, December 27, 1839. 

;J onm Frank. Inst., XXJX, 1840, 91-97. 

-- Bericht tiber die Kli.eten-Vermessnng in Nord­
Ameriea. 

A.stron. Nachr., XIX, 1842, 3.'>3-368, 377-384. 

Batt. Sur l'emploi des bonle&-panorama, comme signaux 
aolairea. 

Acad. d. Sci. Paris, <Jomp. Rend., CI, 1885, 11~1126. 
-- Valeur theariqne de l'attraetion locale a Nice. 

A.cad. d. Sci. J>tr,ris, Comp. Rend., cm, 1800. 

-- Sur l'evaluation dee emnn inberentes au sy11-
Uime dee ~6esnetangulaires. · 

A.Qd, d. Sei. }'aria, Comp. Bend., CVI1 1888, 9'Jl-004. 

Hauber (Carl Friedrich). Ueber die Bestimmnng der 
Genauigkeit der Beobachtungen. 

Zeitz. f. Phys. (Baumgartner), vn, 1830, 406-429. 
-- Thoorie der mittlcren W erthe. 

Zeits. f. Phys. (Baumgartner), v1n, lS:JO, 25--06, 147-
179, 295-315, 443-455; IX, 1831, 302-32',l; X, 1831, 425-
457. 

Itaughton (Samuel). On Clairant's theorem. 
Camb. Math. Jouro. (Thomson), VI, 1851, 182-185. 

-- On the density of the earth, deduced from the 
experiments of the 8.8tronomcr royal, in the Harton 
coal pit. 

L., E., D. Phil. Mag., XII, 1856, 50-M; Ann. de Phys. 
(Pogge~dorft), XCIX, 1856, 332-334. 

·uaupt (C.}. Ein Mittel imr St.eigerung der Genauig­
keit vou Basismessungen. 

Zeits. f. Instrnmentenknnde, n, 1882, 241-252. 

-- Die Ausgleichnng gyosser geodiitiscber Dreiecke. 
Astron. Na.chr., cvu, 1883, 65-84. 

-- Gradmessungs-Beitrage. 
Astron. Nacbr., CIX, 1884, 7-28. 

-- Ueber die Anordnung trigonometriacher Re­
chenformulare. 

Zeits. f. Vermes., XVII, 1888, 407-425. 

Haupt (L. M.). On the nseoftheheliotropein geodetic. 
surveys. 

Jonrn. Frank. Inst., CVI, 1878,416-418. 

-- Geodetic surveys. On the heliotrope. 
Scientific American Snpplemtint, VII, 1879, 2589. 

Hayden(P. V.): Gannett (.H.). The geodetic work of 
the - snrvey. 

Science, II, 1884, 447-448. 

Bayes (Isaac I.). Physical observations in the Arctic 
seas. Hade on the west coast of north Greenlanti, 
the vicinity of Smith Strait and the west side of 
Kennedy Channel during 1860 and 1861. Redneed 
and discnsscd by Charles A. Schott. 

Smithsonian Contrihutions to Knowledge, xv, 1867. 
Pendul11m experiments. 29-68. 

Bassidakis (J. N.). Ueber die Cnrven, welcbe eich so 
bewegeu konnen, daell sie stets geodii.tische Linien 
der von ihnen erzeugten }'liiehe bleibeu. 

Joum. f. Math. (Crelle),xcv, 1883, 100-139. 

Beam (George Whitehead). On thecansesofthedis­
erepe.ncies observed by Mr. Baily with the Caven­
dish apparatus for determining the mean density of 
the earth. 

Roy. Phil. Soc. Edinb., Trans., 18'7,217-230. 

Heaviside (W. J.). Preliminary abstract of approxi­
mate mean results with the invariable pendulum. 

Roy. Soc. London, Proc., xnn, 1875, 316-317. 

Beel (J'oh. lllep.). Gestalt und Gr08se der Erde. 
40, Speier, 1865, pp. 23, 1 plaie. . 

Beger (Biohard). Bemerkung zn der Bestimmnng der 
AbplattunltSgrenzen fiir das Erdsphiiroid (~l'° nnd 
m) ans der Notation. 

Zeita. f. Math. (Schlomiltih), xv, 1870, ~­
Rent. in J'ahrb. lib. d. Fort&ahr. d. Hath., n, 1111111-'VO, 838-

l!il, by OttBTllUlf. 

Beine- (Heinrich Eduard). Theorie der Anziehnng 
einea Ellipsoids. 

Journ. d. :Math. (Crelle), :nu, 1861, 70-82. 
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Belder,feld (A. :Mayer von). Nenestes nstronomisch· 1 

trigonometrisches Netz iiber· die gauze osterreichi­
sche Monarchie. 

Mon. Corr. (Zach), xv, 1807, 461-467; XVIII, 1808, 
17-33. 

Helfenzrieder (Johann Evangelist). Abhandlnng von 
cler Geodiisie odn \lem praktiRchen Feldmessen, 
darinnen verschiedene ueue Iustrumente beschrie­
ben, oder 1rnue Vortheile vorgetragen wer<len, 
wodnrch die Arbeit entweder erleichtert, odersiche­
rer und geuaner wird. 

4'°, Ingolsta<lt uncl Aagsbung, 1776, pp. [xii), 387, 
'1 plattls. (Drestlen, Royal.) 

Helmeit (Friedrich Robert). Stadien iiber rationello 
Vernw!IBnngen im Gehiote der hoheren Geodii.sie. 

Zeits. f. Math. (SchlOmilch), x111, 1868, 73-120, 
1()3-106. 

At! a separate, 8°, Leipzig, 1868, pp. 72, 1 pl. 
Revd. in J abtb. lib tl. Fort.sebr. d. Math., I, 1868, agg.. 

390, by B[nun]. 

Beitrilge znr Theorie der Ausgleicbung trigo­
nometrischer Netze. 

Zeits. f. Ma.th. (Schlilmilch), XIV, 1869, 174-208. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., 11, 18Cl9-'70, 

834-835, by llf iWNB]. 

--- Account of the operations of the great Trigono­
metrical Survey of India. Vol. 1. Revd. by -. 

Astron. GeM., Vicrteljahrs., VIII, 1873, 14-~;;. 

--- Die Ausgldchungsrechnung nach der Methodc 
dcr kleinsten Quadrate mit Anwtoudnngen auf die 
Geodii.sie uud cJi., Theo1'iti der Mess-Instrlllllente. 

RO, Leipzig, lo72, l'P· xi, 348. (Gum.) 
Revd. in Jahrb. lib. d. Fortschr. d. Math., v, 1873, 593-

594, by [0HBTllANll]. 
--- Bestimmung de .. mittforen Fehlers der Liingen­

niessungen auH <leu Difterenzen von Doppelmessuu­
gen. 

Astrou. Nachr., LXXXI, 1873, 48-.53. 

--- Eiufache Allltlitung Gaussischer Formeln iiir die 
Anfiosnug einer Hauptaufgabe der sphii.rischen Geo­
dii:Jie. 

Zeitll. f. Vermoss., 1v, 1875, 153-156. 
Revd. in Liter. Arbuiten uu• d. Gtibiet6 d. ninen u. ani:e­

wandten J.!atb., Ldpzig, J, 162-165. 
Thi• is aocrlbed tu G. HELMERT in J abrb. iib .. cl. Fortschr. 

d. Math .. IX, 1877. 782. 
Einige Nachrichten ii lier einen Mikroskop-Theo­

dolit. 
ZeitJ!. f. Vermlll!s., iv, 1B75, 327-341. 

--- Ueber die Berechnung des wahrscheinlichen 
Fehlers aus einer endlichen Anzalil wahrer Beobach­
tungsfchler. 

Zeits. f. Math. (Sch!Oruilcli )1 xx, 18751 ·aoo-3()3. 
Revd. in Jahrb. iih d.. Fortaehr. d. :Math., VII, 18'i5, 113. 

--- Ueber die Formeln f'tlr d<'n Durcbschnittsfehler. 
Alltron. Naehr., LXXXV, 1875, 3M-366. 

Revd. in J abrb. iib. d. Fon..obr. d, :r.Iath., VII, 18711, 113. 

Die Ge111111igkeit der }'ormel von Peter11 znr Be­
rechnuug des wabrsoheinlichen Fehlers directer 
Beobachtungen gleicher Gena.nigkeit. 

Astron. Nachr., r.xxxvnr, 1876, 113-132. 

--- Diseui-sio11 der Beobachtungiifehler in Koppe's 
Vermll88ung flir die Gottbardtunnelaebee. 

Zeits. f. Venness., v, 1876, 146-150. 
Revd. In Liter .. bbeiten aas deni G&blete d.ftinen u. 

augewandt.eii Ma.th., Leipzig, 1, ~ 

Helmert (Friedrich Robert)-Continued. 
--- : Plantamour (E.). Nonvelles experience .. fnit<"s 

avec le pendnle ii. Geneve et au Righiknlm. Revd. 
by-. 

Astron. Ges., Vierteljahrs., XI, 1876, 13-15. 

--- : Peters (C. F. W.). Beobachtungen mit dem 
Bessel'sc!Jen Pendelapparate in Konigsberg und 
Giildenstein, etc. Rt>vd. by -. 

Ast1011. Ges., Vierteljahrs., x1, 1876, 33-61. 

--: Fergola (E.). Sulla posizione dell' asse di rota­
zione dclla terra, ek. Revd. hy -. 

Astron. Ges., Viertcljahrs., xr, 1876, 94-103. 

---: Pergola (E.). Diruensioni ddfo terrs. e ricerca 
della posizione de! suo asse <li figura. Revd. by-. 

Astron. Ges., Yierteljahrs., XI, 1876, 280-287. · 

--- Ueher die Wahrooheiulichkeit der Poteuztiuw­
lllen tier Beobachtnngsfehler uud iiller eiuige da111it 
iru Zusamrnenhange stehende .Frageu. 

Zeits. f. Math. (SchlOmilch), xx1, 1876, 19'.c!-218. 

--- Uebersicht der Literatnr fiirVerwessungsweseu. 
Zeits, f. Venn08!1.1 v, 1876 (1)-(64). 

--- Untersuchnngcn iilwr den EinfiuAA rine8 regel­
m~igen :Fehlers im Gange d..r Ocolarrohre dt·s 
Visirfen1rohrs auf Messuugen, insbesondere auf das 
geometrische Nivellement. 

Zeits. des Architecten- nnd In~enienr-Vereius in 
Hannover, xxn, 1876, 417-4:t4. 

---: Andrae (C. G.). "Den danske Grndmessung." 
Vol. I and 2. Revd. by-. 

Astron. Ges., Vierteljahrs., xu, 1877, 184-209; xm, 
1878, 57-80. 

--- Die Bestimmung des Fehlergesetzes ans Beol•­
achtungon auf graphischen wege. 

Zei ts. f. Vermess., 1877, 22-26. 

-- Ableitnng eines Satzes f"lir die Krlirumang ''"M 
Rotationselli!"!oit.les. 

Zeits. f. Verm01l8., VI, 1877, 26-28. 

--- Stranger Ansdruck fiir den mittleren Fehler einc,.1 
Polygonwiukels. 

Zeits.. f. Vermes., VI, 1877, 112. 

-- Ueber den Maximalfehler einer Boobaehtung. 
Zeits. f. VeNnes., VI, 1877, 131-147. 

--- Triangnlirang and Projeetionsmethoden. 
Zeits. f. Vermess., VI, 1877, 606-614. 

--- Uebersioht der Literatnr fiir Vermessnngeweoon 
a.nf 1876. 

Zeits. f. Vermes., VI, 1877 (1)-(88). 
Geodiiei<> (GS)· (71). 

--- Zur Destimmung des Gewichts von Beobach­
tungen, deren mittleren Fehlerqnadrat sich ans meb­
reren Theilen zusammensetzt. 

.Astron. Nachr., LXXXIX, 1817, 226-246. 
:Revd. in Jahrb. iib. d.'Fort.chr. d Kaib., IX, 1877, 11111-150, 

by B(RU118) •• 

-- u11d Peters. Znr Benltlhnung der Loth-Ab!en­
knng durch dc;u lilond. 

.Astron. Nachr., X-Ol, 1877, 235-238. 

-- Dae Theorem vu.u Clairaut. 
Zeits. f, Vennee.,,vn, 1878, 121-i"5. 

:Revd. bl .Jabrb. lb. d. ForfMlar, d. JWJt,, x, 1178, 7e8, by 
B[aVQj. . 
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Helmert (Friedrich Robert)-Continued. 
--- Instruwente f"tlr hohere GeodlM!ie. 

Braunsehweig, 1878. 
Separatabdruck ans dem Berlchte ii her die wissenschaft­

lichen A pparate auf der Londoner Aufstellnng im 
J ah re 1876, 155-188. 

Die geodatiscbe Uebertragnng geographischer 
Coordinaten. 

Astron. Nachr., xmv, 1879, 313-3-20. 
Revd. in J ahrb. iib. d. Fortacbr. d. lrlath., XI, 1879, 795, 

byB[RUNQ). 

Die mathematischen nnd pbysikalischen Theo­
rieen der hobereu Geodii.sie. Einleitung und eri.ter 
Theil : Die matbe~atischen Theorieen. 

8°, Leipzig, 1880, pp. xiv, 631. Teulmw. 
Zweiter Theil: Die pbysikalischen Theorieen, mit 

Untersucbnngen iiber die mathematische Erdgestalt 
anf Grund der Beobachtungen. xv, 640, 2 plates, 
Leipzig, 1884. (Gore.) 

Revd. in Jah1 b. iib. d. Fortachr. d. Math., xn, 1884, 1080-
1881, by P[ETZOLD] ; Zeits. f. Vermes., IX, IE80, 359-
1188, by J ORD.U; Astron. Ges., Vierteljabrs., XX, 1885, 
182-193, by BRL'l'IS; Zeits. f. Vermes., XIV, l8S5, 451-
467, by REBBTEIN; Astron. Geo., Vierteljahrs., xn, 
1881, 170-180,.by JOKDAK. 

Zur }'rage der Beweiskraft der Gradmel!llungen 
fiir die Existenz der Nii.herungsweise rotationslor­
miger Gestalt der Erde. 

Zeits. f. Vennes., rx, 1880, 269-277. 
--- Noohma.ls der }'undamentalsatz f'tir die geod&­

ti8Che Linie auf Umdrehungsflachen. 
Zeits. f. Vennes., IX, 1880, 338-:!39. 

&e JOIWAl'I, Elementare Begriindung, etc. 
Bee WE.RNRR, zusatz zu der elementaren, etc. 

Oudemana (J. A. C.). Die Triangulirung von 
Java, ausgeidbrt vom Personale des top1>graphischen 
Dienstes in Niederlii.ndisch-Ostindien. Revd. by -. 

Aetron. Ges., Vierteljahre., xvi, 1881, 120-134. 

--: Bmhns(C.)vndNagel(A.). DieGrossenbainer 
Grundlinie, Berlin, 1882. Revd. by -. 

Zeits. f. Vermes., xu, lb83, 596-604. 
Title ln full under BnueNB (C.). 

--- : Paaohen. Gr1>88herzoglich mecklenburgiscbe 
• Lan<lesvermesimng. Revd. by -. 

Astron. Ges., Vierteljahrs., XIX, 1884, 39-58. 
--- Ausgleichung von eymmetrisch ange1>rdneten 

Ricbtnngsbeobachtungen einei' Station. 
Zeits. f. Vennes., xiv, 1885, 263-266. 

--- Die Beeael'schen Erddimensionen. 
~ Zeits, f. V erIDCI!., XIV, 1885, 90-91. 

--- Bericht des konigl. prenBBischen Geodatisehen 
Institnl:s. 

Iut. Geod. Cong., Verhandl., 1884-'Sli, 187-199. 
--- Lotha.hweichungeu. Heft 1. Formeln und Ta­

feln sowie einige numerieche Ergebnisae idr Nord­
deutschland. Verollentlichung des konigl. preu88i-
1Jehen geoditiscben Inatitnts. 

4°, Berlin, 1866, pp. x, 94, 26, 3 maps. (Gore.) 
--- '(Jebersicbtder Arbeiten des konigl. geodatiscben 

Institute unter Generallieutenant z. D. Dr. Baeyer, 
nebat einem allgemeinen Arl>eitsplane des Instituts 
1iir daa nachllte Decenni um. Publication des konigl. 
preoa& geodatiacben Institots. 

40, Berlin, 1886, pp. 40, 9, 2maps. (Gore.) 
Zeita.. f. Vennea., xv, 1886, 497. 

Ttala llOlltaim a oomplete U.t. ol all the publications of 
tllehaUtut. 

Helmert (Priedrloh Robert)-Continued. 
--- Jahresbericht des Direktors des koniglichen geo­

dii.tiscben Institute flir die Zeit vom April 1886 llis 
April 1887. 

80, Berlin, 1887, pp. 32. (Gere.) 

--- Rapport sur Jes deviations de la verticale. 
Int. Geod. Cong., Verbandl., 1887; Annexe 1, 1-54 

French, l-53 German, 3 charts. 

--- Rapport" snr Jes mesures de pendule execntoos 
danR ll'R derni~.rs annees. 

Int. Geed. Cong., Verhandl., 1887, Annexe II, 1-17. 

--- Bericht des koniglich. prenBBiscben geodatischen 
Iustitutll. 

Int. Geod. Cong., Verhandl., 1887, Annexe x, 1-5. 

--- Jahresbericht des Direktors des koniglicben geo­
dii.tischen Institutll fiir die Zeit vom April 1887 bis 
April 1888. (Ala Mannskript gedrnckt.) 

4°, Berlin, 1888, pp. 30. (Gore.) 

--- Kurzer Bericht Uber die Versammluug der per· 
manenten Commission der internationalen Erdmes· 
sung zu Nizza in der Zeit vom 21 bis 29 October 1887. 

Zeits. f. Vermes., xvm, 1888, 129-140. 

Also as a separate, p. 12. 

--- Bericht iiber die Versammlung der permanenten 
Commission derinternati1>nalen Erdme88nng zu Salz­
burg im September 1888 mit einigen A.usflihrungen 
iiber den Stand des Erdmessnngsuntemehmens. 

Zeits. f. VermeSB., XVIII, 1889, 65-84. 

Hemming (John) and Portlock (Lt.-Col). Brief ac­
count of some survey operations undertaken at the 
Cape of Good Hope for the verification of the laboUI'll 
of Lacaille, and i;ome notice of the country. 

Roy. Engineers Papers, 1, 1851, 27-45. 

Henderson: Sabine (E.). Reply to -'s remark~ on 
Captain Sabine'i. pendulum olmervati1>ns. 

Phil. Mag. (Taylor), u, JS-27, 176-177. 

Henneberg (Lebrecht). Ueber diejenige Hinimal.­
:ftache, welche die Neil'sche Parabel zur ebenen geo­
datiscben Linio hat. 

Naturf. Ges. Ziirich, Vierteljahrs., :xXI, 1876,67-70. 

Bennequin (E.). Rapport sur Jes travanx extfoutes en 
1881 et 18l:l2 par la section goodesique de l'Institut 
cartographiqne militaire de Belgique. 

Int. Geo<\. Cong., Gen.-Ber., 1881-'82, 144-148. 

-- Rapport sur lee tra.vaux geodMi.ques en Belgique 
pendant l'anntSe 1883. 

Int. ~od. Cong., Gen.'-Ber., 1883, 227-229. 

--- Tri11ngulati1>n du royanme de Belgique, publiee 
avec l'a.utori:mtion de M. le Miuistre de la guerre par 
l'lustitut cartegrephiqne militare, observations et 
calcnls de la triangulation de premier ordre. Tome 
8600Dd. 

4°, Bruxelles. 1885, pp. viii, 585, 7 charts. (Gme.) 

-- ,[Rapport snr les travanx g6odesiques clans Bel­
gique, ll:!l:l4-'86.] 

Int. Geod. Cong., Verbannl., 1884-'86, 1~1-122. 

Rennert (Johann l'reedrloh). Ondezoeking omtrent 
de waare gedaante tl.er aarde. 

Geuootaeh. Vlisaingen, Verhandel., m, 1773, ~ 
675. 
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Bennert (Johann Preedrich)-Continned. 
-- Onderzoek of de onZekerheid omtrent de waare 

geda.ante der aarde eenen merkelyken invloed bebbe 
op de sterrekunde ea navigatie. 

Genootsch. VliBBingen, Verhandel.1 IV1 1775, 499-
544. 

-- Dissertations physique et math6matique. 

8°, Utrecht, 1778, pp. [xv], 214, 3 plates. (British 
Museum.) 

Sur la fl11ure de la terre. 167-208. 

Henneaay (Henry): Ont.he attractions of spheroids. 
L., E., D. Phil. Mag., xxxin, 1648, 24-28. 

-- On the change in the earth's figure and climate, 
resnlt.ing from forces acting at its surface. 

Geol. Soc. Dublin, Jonrn., IV, 1B4B-'50, 139-141. 

-- On the variation of gravity at the earth's sur­
face, on the hypothesis of its primitive solidity. 

Geol. Soc. Dublin, Journ., IV, 184~50, 147-149. 

-- The figure and primitive formation of the earth, 
or researches in terrestrial physics. 

Roy. Soc. London, Phil. Trans., CXI.11 1851, 495--010, 
511-548. 

-- On the connexion between geological theories 
and the theory of the figure of the earth. 

Brit. A. A. S., Rep., xxn, 1852, 21. 

Hennesaey (J.B. N.)andBranfil (B.R.). Computation 
of Indian arcs. 

India, Trig. Survey, VII-VIII, 1882. 
Title in full under BRANFIL (B. R.1. 

-- a11d Cole (W. H.). Computation of meridional 
arcs. 

India, Trig. Survey, IV, VI, VIII. 
Title in fnll under COLE (W. H.). 

• -- Calcutta base-line. 
India, Trig. Survey, 1, 1870-'71, 23. 

-- Debra Doon lJase-line. 
India, Trig. Survey, I, 1870, ii, 48. 

-- Sironj base-line. 
India, Trig. Survey, I, 1870, iii, 26. 

-- Bider base-line. 
India, Trig. Survey, r, 70, iv, 28. 

-- Sonakboda base-line. 
India, Trig. Survey, I, 1870, v, 32. 

-- Chach or A.tlok base-line. 
India, Trig. Survey, I, 1870, vi, 31. 

-- Karachi base-line. 
India, Trig. Survey, 1, 1870, vii, 30. 

-- Vizagapatam base-line. 
India, Trig. Survey,.1, 1870, viii, 32. 

-- Bangalore base-line. 
India, Trig. Survey, l, 1870, ix, 48. 

-- The micrometer-micr0!!6ope thoodolitea. 
India, Trig. Snrvey, II, 1873, ii, 11-76. 

-- Comparison between the 10-feet standard bars 
1 s and .A for determining the expansion of bar .A. 

India, Trig. Survey, II, 1873, vi, 24-36. 

-- On the dispersion of cireuit errors of triangula­
tion after the angles have been corrected for figural 
conditions. 

India, Trig. Survey, n, 1883, viii, 151-176. 
-- Reduction of the NW. qu.llodrilatual. The 11.on­

circuit triangles and their final :figural adjustment. 
India, Trig. Survey, a, US7'.i, x, 177-253. 

Henneaaey (J.B. N.)-Continned. 
-- Simultaneous red oetion of the NW. quadrilateral. 

The computations. 
India, Trig. Survey, n, 1873, xii, 283-318 

-- a"d Keelan (H. ). Sutlej meridional se~es. 
India, Trig. Survey, iv, vm, 60. 

-- and Walker (J. T.). Meridional arc series. 
India, Trig. Survey, III, VII. 

Title in full 11nder w ALKBR (J. T.). 

---- Cape Comorin base-line. 
India, Trig. Survey, I, 1870, x, 35. 

-- and Wood (C.). Meridional series. 
India, Trig. Survey, vu, 1882, viii, 1882. 

-- Une question de g6od6sie. 
A. Franc. A. S., Bull., 1883, 149. 

Hennon (V.). Geod6sie pratique des forllts, a l'uaage des 
agents forrestiers, proprietaires; rligi!!l!eurs, agents 
voyers et autres personnes s'occupant de l'estima­
tion et de amenagement des bois. 

So, Nevers, 1846; Paris, 1860, pp. [iii], 172,8 plates. 
(British Museum.) 

Trigonometric surveying. 

Henry (Joaeph). The Coast Survey. An article from 
the Princeton Review for April, 1845. 

so, Princeton, 1885, pp.24. 

Remy (Maurice). E1!8ai sur la determina_tion de la 
longueur du pendnle siin11le sons la latitude de St.-
Pet1.>rsbonrg. • 

Acad. de St.-Petersbourg, Acta, x1, 1793, 524-530. 

-- Ueber die Landesme.88Ung von Bayern. 
Mon. Corr. (Zach), v1, l802, 36-45. 

Herbert (.T. D.) 11ttd Hodgaon (J. B.). Account of the 
trigonometrical determinations of peaks in the Hima­
laya Mountains. 

Asiatic Reat-archee, XIV, 1822, 187--368. 

Hermann (Friedrich). Ueber die nenen metrischen 
Probemasse. 

Naturf. Gee. Eern, Mittheil., 1870, 243-247. 

Herr. Mittheilnng iiber die Glasstibe. 
Int. Geocl. Cong., Gen.-Ber., 187·1, 70-71. 

Henig (1'.). Ueber Winkelmessen mit dem Repetitions­
T"neodoliten mit centrischem Fernrobr bet Polygon­
m888n ngen. 

ZeitB. f. d. Berg-, Hlitten- und Salinenwesen, 
XXXIV, 18861 156--157. 

Henchel (JolJn) and Cole {W. B.) .. East coast series. 
India, Trig. Survey, VI. 

- On the local deviation of the plumb.line from 
the true vertical, as aft'ecting the aoouracy of a trigo­
nometrical survey. 

Indian Eng. (Medley), 1, 1864, 3ll>-323. 

- Note on the dilfereuce of variation of gravity at 
Revel and St. Petersburg; and on GriBChow's pendu­
lnm obeervatiODll at other lltatioua. 

Roy. A.IRron. Soo., Month. Not., XL, 1879-'80, t-li. 
liM GJmiclloW, .i.ud. de 11&.-NMnbomf, c-., m, "7-

451. 

A bibliographical liafi of worb nilating to pen­
dulum operatio1111 in «mneetioa wlth the prol>lem ot 
the lipre of the eaTth. 

India, Trig. Survey, v, 1879, to:J.-196. 
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Herschel (John)-Cootinued. 
-- On the figure of the earth. 

Na tore, xx, 1879, 33-35. 
Advoeatmg the bestowal of increaaed attention npcln 

the iu"\'eatigation of the cauaes of irregularity of the 
earth, and therefrom to deduce the figure of the 
6111rth. 

Table of provisional equatorial vibration-num­
bers of p~ndnlums used differentially since l!:lOO; 
followed by a synopsis of pendulum observations 
from 1672 to 1874, partly reduced to co:nmon terms 
liy the help of the above table.• 

Calcutta, 1879. 
-- On the employment of tlie pendulum for deter­

mining tbe figure of the earth. 
Nature, XXI, 1880, 599-602. 

-- On the determination of the acceleration of grav­
ity for Tokio, Japan.* 

188(). 
--: Clarke (A. "B..). Geodesy. Revd. by-. 

N atnre, xx1, 1880, 605-609. 
-- : Kelly (P.). Metr<>logy. London, 1816. Notice 

of, by-. 
Nature, XXIV, 1881, 237-238. 

Tltle in full nuder 'KELLY (P.). 
-- Note on the length of the pendulum observed by 

de l'Isle de la Croyere, at Archangel, in 1728. 
Astron. Register, XIX, 1882, 5. 

-- Pendulum observa.tions in London. 
Nature, xxv, 1882, 196-W7. 

Berechel (.John Frederick William). A brief notice 
of the life, researehes, and disooveries of Be880l. 

8°, London, 1847, pp. 16. (Oxford, Bodleian.) 
Acco11nt of geodetic work, pp.11-15. 
Extract from the Annual Report of the Royal Aetrono­

rnica.I Sooiety. 
Outlines of astronomy. Ninth edition. 

So, London, 1867, pp.xxiv, 741, 6 plates. (Watili­
ington, Observatory.) 

Figure or the earth, 1211-150. 

-- Familiar lectures on scientific subjects. 
so, London, 1871,pp.xii, 507. 

The yard, the pendulum, and the metre, 00.-..51. 

Bertha, /or Hertha. Zeitschrift filr Erd-, Volker- und 
Staatenknnde. 

So, Stuttjfart, 1825-'29 (14 vols.). (Washington, 
Congress.) 

Hesse (Wilhelm Gottlieb}. Di88ertatio de vi centri­
fuga planetarum. Progymnasmata. magnitudinem 
terne in astronomia sphmrica recte nihil instar con­
-11iderari. • 

Xrford., 1757. 
Ji'ooGBln>oBPF, I, 1095. 

Bean (von). Die koniglich prenssische Landes-Trian­
ghlatiou. Triangul&tion der Umgegend vou Berlin 
zwischen 520 12' nnd 520 48' Breite und 30" 30' und 
31° 30' Linge. 

4°, Berlin, 1867, pp. iv1 616,36, 2 plat.es, 4 cha.rte. 
{Berlin, Lande81Mlfnahme.) 

Berauegegeben vom Bil- der IMldes·Trlane:oJatton. 
Owing to ihe 1oea of ...,,. o1 the atailon·marh, 
tMs work Is beblg reo'-rved and ne'W result• will 
- be pahllabed. 

&uui (.Jacob). Uebereine Verbeeeernng an den Repe­
tit1ons-Theodollten und den Nivellir-lnatromenten. 

Ann. d. Ph7a. (Po~Gorf). orv, 1858, 443-448. 

Heussi (Jacob)-Continued. 
-- Lehrbuch der Geodasie. Na.ch dem gegenwiirti­

gen Znstande der Wissenschaft fiir Feldmesser, Mili­
tar nud Arehitekten. 

6°, Leipzig, 1861, pp. xxiv, 583. (Berlin, Roya.1.) 

Hicks (W. M.). On some irregularities in the values 
of the mean density of the earth a.s determined by 
Baily. 

Phil. Soc. Camb. Proc., v, 1886, 156-161. 

Biecke (R.) und Czermak (P.). Pendelversucbe. 
Wien, 1885. 

Hierl (Johann Eduard). Lehrbnch der hiiheren Ver­
meBBnngskunde, oder Anleitnng zur trigonometri­
schen Bestimmung der Punkte auf der Erdobertlii.c1m 
und der Hoben der Berge. 

8°, Augsburg, 1842, pp. x, 157, 3 plates. (Municlo, 
Royal.) 

Hilgard (Julius Erasmus). Discussion of probable error 
of observation. 

U.S. C. and G. Survey, Rep., 18.~, 121. 
-- Triangulation of the MiBBiesippi Sound. 

U. 8. C. and G, Survey, Rep., 1856, 291-292. 
-- Subsidiary base apparatus. Description of a 

modification devised to ascertain the temperature of 
rods in use. 

U.S. C. and G. Survey, Rep., 1856, 308-310. 
-- Theodolite test. 

U.S. C. and G. Survey, Rep., 1856, 310-316; 1860, 
357-361. 

Examination and trials of a 10-inch tteodolite, applica· 
blo to the testing of instruments of like construction. 

Description of base apparatus for measuring sub· 
sidiary lines. 

U. 8. C. and G. Survey, Rep., 1857, 395-398. 
-- Base-measuring apparatus. Abstract of experi­

ments for determining the length and expansion by 
heat of the standard bar, with table of comparisons 
of standard bar with 6 metres. 

U.S. C. aud G. Survey, Rep., 1862, 24S-255. 

-- Description of a new form of geodetic signals. 
U.S. C. and G. Survey, Rep., 1867, 145. 

-- On the use of railways for geodetic surveys. 
U.S. C. and G. Survey, Rep., 1867, 140-144. 

-- Intervisibility of stations. 
U.S. C. and G. Survey, Rep., 1873, 137. 

-- Account of a base-line measurement three times 
repeated in the U.S. Coast Slll'vey. 

A. A. A. S., Proc., 1875, 90-98. 
With p.latea of the llaohe·Wiirdernann apparatu.e. 

-- The measurement of a base-line for the primary 
triangulation of the United States Coast Survey near 
Atlanta, Ga. 

Phil. Soc. Wllllh., Bull., 1875-'80, 50-51. 

-- The relations of the lawful standards of measure 
of the United Statea to those of Great Britain and 
France. 

U. l:!. C. and G. Survey, Rep., 1876, 402-406. 

-- An exautination of three new 20-ineh theodolites. 
U. 8. C. and G. Survey, Rep., 1877, 114-147. 

- • [Progress of geodesy.] 
A. A. A. S., Proo., 1876, 1-16. 

Address a11 retiring president of the American All&Oci~ 
tiOE for Ule Advancement of Science for 1876. 
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Hilgard (Julius Erasmus )-Continued. 
--- Comparison of American and British standard 

yards. 
U.S. C. and G. Surwy, Rl'p., 1877, 148-181. 

Including .. discn86ion by J. Homer La.De, on the eo­
e11lcient of expansion of the llriti•h standar<l yard 
bar, bronze No. 11. O. B. TittmaIJ, on the relative 
expansion ol hrv1oze 12, and Low Moor iron. 

Geo<lc"Y· 
Johnson's Unive1·sal Cyclopedia, u, 1878, 473-477. 

--- Pendulum observations. 
Johnson's Universal Cyclo1wdi11, III, 1878, 1143. 

--- An account of a perfecteil form of the contact­
slide base apparatus used in the Coast and Geodetic 
Survey. 

U. S. C. and G. Survey, Rep., 1880, :141-344. 

--- Let.fer of the Superintendent on the proposed 
transfer to the Navy Department [of the United 
Sta ti's Coast and Geodetic Snrvey]. 

8°, Washington, 1883, pp. !J. (Gore.) 
Containing alao a letter from Richard D. Cutts in anawor 

w a repart of Vharlea D. Sigebea. 

Inquiry of the National Academy of Sciences 
conc~rning the OJ><:rations of the Coast and Geodetic 
Survey. 

8°, [Washington], 1884, pp.11. 

Hind (Henry Youle). Tl1e figure of the earth in rela­
tiou to g•·oJ.,g'ieul inquiry. 

Nature, x, 1874, 165-Hi7. 
Suggt~~h1 that la1own fZ' ological facts ruay serva to \)oint 

out a lille of investigation which may lead to a more 
CQTrect knowledge than we appear to possess at 
1netie1Jt of the tignre uf tbe earth, the probable 
c hnnges which .are !oil owly taking place, and the re. 
latiou which tht·se lwar to g\~ologicaJ iuquiry. 

Hirsch (Adolph). :Note sm· la iigure de la tcne: 
Soc. Sci. :Nat. Neuchittel, Bull., v, 1859-'61, 578-582. 

--- Sur uue deviation rnmarquable du fil a plomb, 
deco11ve1 to i·ecernwent a Moscou. 

Soc. Sci. Nat. N.,ucliil.tel, llnll., VI, 1861-'6.1, 319-325. 

Sur les progres des travanx geodesiq ues en Eu­
rope. 

Soc. Sci. Nat. Neuchatel, Bull., vu, 1866, ii, 387-40'2. 

Nouvelles rt>eherches snr l'eqnation personnelle. 
Soc. Sci. Nat. NeuchMeJ, Bull., vu, 1866, ii, 277-;Sl. 

Sur la methooe trigonometriqne employee dans 
le Ie"er dn cadastre et 11pecialement snr son ap­
plit>ation dans le gTand-duche de Hesee. 

Soc. Sci.Nat. NeuchMel, Bull., vu, 186.5, 26-37. 

Sur les progrea des travaox geodesiqnes en Eu­
rope. (Nivellement.) 

Soc. Sci. Nat. Nenchi\tel, Bull., vn, 18f'6, ii, 42'2-430. 

Bericht iiber die gt'Odatischen Arbeiten in der 
Schweiz fiir das Jahr 1870. 

Int. Geocl. Cong., Gen.-Ber., 1870, 63-68. 

Bericht iiber die geoqatischen A.rbeiten in der 
Schweiz ffir das Jahr 1&71. 

lnt. Oeod. Cong., Gen.-Ber., 1871, tl3--0S. 
Grneral-Bericbt pro 1872 fiber die geodatiflchen 

ArlJl'iten in ller Schweiz. 
Int. Geed. Co11g., Gen.-Ber., 1872, 58-73. 

Ra)!port eur Jes travaux g00d61!iqnea e:u Sulme 
pendant l'annee 1874. 

Int. Geod. Cong., Gen.-Ber •• 1&74, 79--82. 

Hirsch (Adolph)-Continued. 
--- Rapport sur Jes travaux geodesiqnes en Suisse 

en 1875. 
Int. Geod. Cong., Gen.-Ber., 1875, 217-219. 

--- Rapport snr les travaux geodesiques en Suisse 
en 1876. 

fot. Geod. Cong .• Gen.-Ber., 1876, 123-125. 

--- Rapport sur les obaer'l'ations de pendule. 
Int. Geed. Cong., Gen.-Ber., 1877, 307-308. 

--- Rapport sur les travaux geodesiqnes da.ns la 
Suisse pendant l'annee 1880. 

Int. Geod. Cong., Gen.-Ber., 1880, 38-41. 

--- liapport sur Jes travaux geodesiqn;,s dans la 
Snisse pendant les annee• 1881et18&.?. 

Int. Gcod. Cong., Gen .. Ber., lt'.l81-'82, 130-134. · 

--- Rapport snr Jes travaux geouesiques en Suisse 
p<'ndant J'annee 1883. 

Int. Geod. Cong., Gen.-Ber., 1883, :r.'9-283. 

--- [Rapport sur les travanx geod61!iques dans la 
Suisse pendant les annees· lti84-'86.] 

Int. Geocl. Cong., V crbandl., 1884-'86, 23'2-2&l. 

--- Rapport snr les tray1rnx [geodesiques] en Suisse 
[pour l'annee 1&!7]. 

Int. Geed. Cong., Verhandl., .Annexe XII, 1-5. 

-- :. Dumur (J.). Le resean de triangulat.ion snil!fle, 
public par Ia Commission geodcsique suisse. Troi­
sieme Yolnme. La mensuration des bases. (Associa­
tion gcodesiqnc internationale.) 

40, Lansanne, 1888, Corbez, pp. 104, 6 plates. 
(Gore.) 

Historical Mag., for Historical l\lagazine. 
8°, Hoston, 1857-'75 (23 vols.). (Washington, Con­

gress.) 

Hodgeon (John Anthony) and Herbert (J. D.). An 
account of tligonometrical a11d astronoruetrical 
operations for determining 1he heights and pooit ions 
of the principal peuks of the Himalaya Mounrains. 

Asiatic Researches, xrv, 182'J, 187-368; Edinb. 
Phil. Journ., IX, 1823, 312-313; Ann. <le Chimie, xxv, 
18'24, 205-208. 

HoJl'mann (August Wilhelm). Bericht liber die wis­
aensohaftlichen Apparate anf cler Londoner inter· 
nationalen Ausst .. llnng im Jaine 1876. 

s0 , Braun11Cbweig, 1878 and 1881, pp. xxvi, 846. 
(Briti11h Museum.) 

Mem1apparate. 3-24.; Hohere Geodilaie, 155-188, by Hel. 
mertfF.R.). 

Re'l'd. in Zeits. f. Verm,,...., .x, 1881, 3611. 

Hofmann (Heinrich). ..De octautis instrumenti ma.the­
n1atici novi geodmtis aatronomis geographic nantis 
architectis miJitibus et fodina.rnn prmlectis }Mlrqnam 
utilis et accommodati usn et ut1litate libellus. 

4°, Jenie, 1612, pp. [xiii,62]. (BritillhJdut1Cum.) 

Holfeld (J.). Neue Tbeorie von dem Wahle der Standli­
nicn, nebst t.rigonometriaebe Berecbnung der Fehler 
im Winkelme81!en, die von der unrechten Lage des 
Gradbogens nnd des Visirstrables hetrflbren. • 

Lemberg, 1793. 

HOLLAlfD, , ; . ·i · 

lLI.IUK 1F.). Ue'oer die J>ollin4laehe Gra~. 
Int. Geod. Cong .. Qen..JJer., 18'1f, .11-18; lllG, 11-U; l8ll6, 

13-lr.11888, J6-:U; .ISCIO, 12-18. 
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HOLLAND-Cont inned. 
KRAJJIUIBOFT (C. R. T.). Precis hi&toriqae dea operation• 

geodesiqnes faites en Hollande. 
La Haye, 1815; 1827. 

OVDEIUN• (J'. A. C.) Rapport ~ur Jes travao:x geodbsiqnes 
dans Jes Pa,vs-Bas. 

Int. Good. Cong., Gen.-Ber., 1880, 18-20. 

S .. umB-BAKnun:EN (H. G. VAN DR). Resumed"" travanx geo­
desiqne• uecutbes da.ns Jes Pays-Bruo. 

Int. Geod. Cong., Gen.-Ber., 1881-'82, 84-S!i; 1883, 257-259; 
1884, 2511-261; 1884-'86, 178-182; 1887, viii, 1-3. 

l'lTAMl<ART (F. J.) Bericht iiber die goodiitischen Arbeiten in 
Holland. 

Int. Good. Cong., Gen.-Ber., 1870, 8-10; 1873, 4; 1875, 179-180; 
1876, 103-100 ; 1878, S6; 1879, 92-94; 1880, 20-22. 

Holman (Silas W.). DibcuSl!iou of the precision of 
measurements. 

Technology Quarterly (Boston, Mass.), I, l&i7, l~l­
UO. 

Holmquist: Svanberg (J.). Exposition des operations 
faites en Lapponie pour la determination d'un arc du 
meridien, pa.r - ..• 

Stockholm, 1805. 
Title in full undar SVANJ!ERG (J'.). 

Hopkinll (William). On the form, solidification, a.nd 
tbickne!lll of the earth's crust. 

Brit. A. A. S., Rep., XVII, 1847, 40--57. 

Hoppe (R.). Anwendung Tbeta.fnnctionen anf geodii.ti· 
eche Strecken and Winkel. 

Arch. d. Math. (Grunert), m, 1886, 75-83. 

Hopton (Arthur). Baculum geodretieum, sive viatieum, 
or the geodeticall staffe, containing eight books: the 
contents whereof followe after the epistles. 

8°, London, 1610, pp. (xiv), 347. (Oxford, Bod­
leiau.) 

l!ound with The &rt of dilllling. 

Horsley (Samuel). Remarks on the observations made 
in the late voyage toward the North Pole for deter­
mining the acceleration of the pendulum in latitude 
79" 50'. In a letter t.o Constantine John Phipps. 

40, London, 1774, pp. 15. {British Museum.) 

Houard (P.) et Rozet. Sur les causes prolJal>les des 
irregularites de la surface du nivea.n du globe ter· 
restre, det1 anomalies observees da.ns la direction de 
la vertical, la marche du pendule et la hauteur do la 
colonne baromlitrique ramenees a cette m~me surface. 

Aca.d. d. Sci. Paris, Comp. Rend., XVIII, 18441 180-
185. 

-- : l'rancasur (L.-:B.). Geodesic. Augment.Se 
par-. 

Paris, 1865. 
Title In foll under FllANC<EU.B (L.-B.). 

Houfeld (Johan.a Wilhelm.) Awszug ans der geome­
trisehcu Attraction11lehre und ihrer Anwendnng auf 
Berechuung der Figur, Abplattung, Grosse und in­
nern Ma886 der Erde. 

A.nu. d. Phsa. (Gilbert), nv, 1813, 74-107, 185-208. 

Homcaatreme. Diaeertation sur lea causes qui ont pro­
dnit l'eapeee de contra.dfotion qt1e l'on remarq oe ei: tre 
clewi: decrets de 1' Association nationale. (H.) 

So, Paris, [1792], pp. 60. 

Bouseau ae lalla:P (.Tean-Ohadea). Bappi>rt aur ee 
m6molre. [ADAN (E.). A.ttra.ct.ioos looa1011.) 

Aead. de .Belgiqae, Ball., XLVl, 1878, ii, 6-11. 

Houzeau de la Haye (Jean-Charles)-Continued. 
--- Catalogue des ouvrages d'a.sLronomie et de m6-

t6orologic qui se tronvent daus les 11riucipales bihlio­
theques de la Belgique, prepare et mis eu ordre A 
l'Observatoire royal de Bruxelles; suivi d'un appen­
dice qui comprend tous Jes autres ouvrages de la bi­
bliotheq uc de cet Ot.ablissemcn t. 

so, Bruxelles, 1878, pp. x.xiii, 645. ( Brussels, 
Royal.) 

Geod6aiq, 239--243, 463-474. 

---, Polie et Liagre. Sur la. triangulation du ro­
yanme. Mesure d'une troisieme base geodllsique; 
par .M. Adan. 

Acad. de Belgique, Bull., 1, 1881, 867--872. 

-- et Lancaster (A.). Bibliographie generale de 
l'astronomie, ou catalogue meth0tliq11e des onvrages, 
des memoires et des observations !Mltronomiq ues pu­
blies <lepuis l'origine de l'imprimPrie jnsqu'en 1880. 
Tome second. Memoires et notices. 

8°, Bruxelles, 1882. Haverm.ans. (Gore.J 
Dimensions and flattening of the earth, 1148-1166, 1721-

1723. 
Houzeau is used a.a an abbreviation for the second vol­

ume. 

Hube (Johann Michael). De telluris forma. Liber sin­
gu1aris. 

Va.rsavhe, 1780, pp. 87, 1 pl. (J:lriti8h Museum.) 

Huber (Ernst). Die Storungen dM Rotatiousa.xe der 
Erde. 

4°, Lnzern, 1880, pp. 28, 1 plate. (Berlin, Geodetic 
Institute.) 

Hiigel Bericht iiber die im Grossherzogthum He!lSen 
znm Zwecke der enropfilschen Gradmessung im 
Jahre 1869 vorgenommenen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1869, 10-11. 

[Hugon]: Maire (C.) et Boacovich {R. J.). Voyage 
Mtrouomique et geographique pour mesurer deux 
degre8 du meridien. Tra.n8lated by -. 

PaTis, 1770. 
Title in full under ltbmE (C.). 

Hultsch (Friedrich). Griechische nnd romische Metro­
logie. 

Berlin, 1862; 2d ed., pp. xiv, 745; Berlin, 1882. 
(Oxford, Bodleia.n.) 

History of units of length, 27-74. 

Humboldt (Priedrich Heinrich Alexander von ). Re­
cueil d'observationR astronomiques, d'operations tri­
gonometriques et de mesnres barometriques. 

Fol. 1: Paris, 1810, pp. lxxvi, 1~, 52, 382; 11: 

Pa.ris, 1810, pp. 529, 1 plate. (Washington, Coast 
Survey.) 

Hume (J'oeeph). "Report of Colonel Waugh on the ex­
tent and nature of the operations of the grand tri­
gonometrical survey."* .Presented to Parliament in 
April, 18.51. 

Bumiiua (Georg Christian Konrad). Die geometri­
schen lnstrnmente der gesammten pra.ctischen Geo­
metrie; deren Theorie, Beschreibung nnd Gtlbrancb. 

8°, Hannover, 1862-'64, pp. viii, 671. (British 
Museum.) 

Hunt ('.E. B. ). Proposal for a trigonometrical survey of 
New York. 

A. A. A. S., Proc., 1851, 382-385. 
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Bunt (E. B.)-Continued. 
-- Description of bBl!tl-measuring apparatus as need 

in the Coast Survey. 
U.S. C. and G. Survey, Rep., 1854, 103-108; 1873, 

132-136. 

Button (Charlea). An account of the calculations made 
from the survey measures taken at Schebalien in 
order to ascertain the me"'n density of the earth. 

Roy. Soc. London, Phil. Trans., LXVII, 17781 ii, 
609-788. 

Density=4f. 

-- Calculations to determine at what point in the 
side of a hi1l its attractit'ln will be the greatest. 
Read at the Royal Society, Nov. 11, 1779. 

Separate, 4°, Lond<>n, 1780, pp. 16. 

-- On the calcula.tions' for ascertailling the mean 
density of the earth. 

Phil. Mag. (Tilloch), XXXVIII, 1811, 112.-116. 

-- On the mean density of the earth. 
Roy. Soc. London, Phil. Traus., 1821, 276-292; 

Phil. Mag. (Tilloch), 1821, 3-13. 

Button (J'ames). Theory of the ·earth, with proofs and 
illustrations. In fonr parts, two volumes. 

12°, 1: Edinburgh, 1795, pp. viii, 620, 4 plates; 
11: Ellinburgb, 1795, pp. viii, 567, 2 platee.. 

Buyghens (Christian) [Hageniu11 (Chrletianus)]. 
Horologinm oscillatorinm sive de motu pendnlorum 
ad horologia aptato demonstrationes geometricai. 

Fol., Paris, 167:l, pp. [xii], 161. (Oxford, Bod­
leian.) 

-- De la cause de la pesanteur. 
12°, Leyde, 1691. 

Divers onvrages de Yatb. et Phys. pat' JCll. de l'Acad. 
Roy. d. Sci. Paris, 1693, 30li-312. (British Mnsenm.) 

Opnscula posthuma. Di888rtatio de eausa gra­
vitatis1 anctore C. H. a Z . 

.to, Amsterdam, 1728. 
l<'ignre of the earth. 117-1111. 

-- : Plana (G.). La figure de la terre et Ia loi de la 
pesantear a BB surface d'apri\s l'hyp<>these d' -. 

Astron. Nacbr., xxxv, 185.1, 371-378. 

Ibanez (Carlos) y Meneses (!'mto11 Saavedra). Ex­
perimencias hechas con el aparato de medir bases 
perteueciente Ii la comision del ma.pa de Espalia. 

8", Madrid, 1859, pp. viii, 255, cxlvii, 7 plate& 
(Gore.) 

-- Noticia de los resultadoe obtenidos en la medi­
cion de la base central del ma.pa de Espana. 

Revista Cien. Fis., Madrid, XIII, 1863, 513-619, 1 
chart. 

Leida a la Real Academia de cienclae, BO de uov. de 1883. 

-- D iscurso eobre el origen y progl't'lll08 de los instru· 
mentos de aatronomfa y geodeaia. 

Acad. Clen. Madrid, Mem., 1, 1863, ii, 1-45. 

-- Comparacion de la re~la geodesies perteneciente 
al gobierno de 8. A. el Virey di! Egipto eon la que 
sirvio para la medici.on de la baee central del mapa 
de Espana. 

Acad. Cien. Madrid, Mem., 11 1863, ii, 47-170. 
Pnbliahed aeparately, 40, Kadrld. 18118, pp.125, 1 plate. 

-- Notice sor Jee resoltats o'btenua dans la m6111lre 
de la base eentrale de la carte d'Eepi.pe. 

Astron. Nachr., LXI, lSGt, 339-346. 

Ibanez ( Carloa )-Continued. 
--: Lauasedat (.A.). Sur les oplrations en eours 

d'execution pour la carte d'Espagne par M. -. 
Acad. d. Sci. Paris, Comp. Rend., Lvm, 1864, 70-72. 

--, Meneses (Prntos Saavedra), Monet (Fer­
nando) y Quiroga (Ceuareo). Base eentraJe de 
la triangulation g6og6sique d'El!}l8.gne. Traduit de 
l'espagnol par A. Lau886dat. 

So, Madrid, 186.'1, pp. viii, 300, colxiv, 6 plates. 
(Gore.) · 

.Appendice 10. Publications relatives aux travanx g6o­
d"aiqnea ex6cnt6eo dana dUferents pays. 

Expos4! de l'lltat des trava.ux gOOdesiqnes pour­
snivis en Espague. 

Int. Geod. Cong., Gen.-Ber., 1865, 57-58. 

-- Expose de l'lltat dll8 travanx gOOdesiques pour­
sui vis en Espagne. 

Int. Geod. Cong., Gen.-Ber., 1869, 62-65. 

-- A son excellence M. le gen6ral Baeyer. 
Int. Geod. Cong., Gen.-Ber., 1870,69-70. 

:Regarding the ge00etic work in Spain during 1870. 

-- Descripcion geodesica c'te las Islas Baleares. 
8°, Madrid, lt-71, pp. xii, 866, 8 plates, 1 chart. 

(Berlin, Royal.) 
l'nbl!catla de real orden. 

-- Un rapport sur Jes travaux gOOdelliqnes pour­
suivis par l'Institut g6ograpbiqiie de l'Espagne pen­
dant l'annoo 1870. 

Int. Geo.I. Cong., Gen.-Ber., 1871, 65-00. 

-- Rapport snr les travaux g6odesiqoes executes 
par l'Institnt geographique d'Espagne depuis sep­
temhre 1871. 

Int. Geod. Cong., Gen.-Ber., 1872, 57-58. 

-- Rapport snr Jes travaux gOOdesiques en Espagne 
pendant les annees 1871-'74. 

Int. Good. Cong., Gen.-Ber., 187'1, 83-&'l. 

-- Rapport sm: l'etat dee travanx geodesiques pDnr­
sni vis par l'Illlltitnt geographiqne et statiatiqne 
d'Espagne. 

Int. Geod. Cong., Gen.-Ber., 1875, 219-222. 

-- Rapport snr les travaux gOOdeaiques en Eapagne 
en 187-0. 

Int. Good. Cong., Gen.-Ber., 1876, 120-128. 

-- Rapport snr 1'6tat des travaux reooM!q ues pour­
snivis par l'lnstitut geograpblqne et statistique 
d'Espagne pendant l'ann6e 1877. 

Int. Geod. Cong., Gen.-Ber., 1877, 309-312. 

-- Rapport sur les travaux geod6siques et aatrono­
miques accomplis pendant l'aunee 1878 (Espagne). 

Int. Geod. Cong., Gen.-Ber., 1878, 112-115. 

-- Rapport sur lee tra.vaux g00d611iqnllll at. astrouo­
miqnes a.ocomplis pendant l'amiee 1879. 

Int. Geod. Cong., ~.-Ber., 1879, 115-117. 

--: JCoppe (C.). Der Baaisapparat dee General 
- nnd die A.arberg.,r Basw1H111111mg. 

49, Nordllall.88ll, 1881, pp.11. (Gore.) 

-- Rapport 11ur lea travam: gi§odeaiq11e1 pendant 
l'annee 1880 (~). 

Int. Oeod. Cong., Gen..-Ber., 1880, 41-44. 
--et Perrier (F. ). Jonetion ~ue'et aem.o­

miq'O(> de l' Algeri.e avee l'Espagne. 
Int. Geoil. Cong., Gea.·Ber., teeo, "'47. 
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fbanez (Carlos )-Continued. 
--- ll'.emd'rias del Iustit11to geografico y estadfstico. 

Torno 1. Madrid, 1875. Red geodesicade l« 6rden 
de Espana. Pa.rte primera. Meridianos de Sala­
manca y de Madrid, pp. 1-403. 

Torno 2. Madrid, 1878. Red geod6sica de 1" 6rden 
de Espafill. Parte segunda. Cadena. de costa. sur. 
Pa.ralelo de Bada.joz. Paralelo de Madrid. Cadena 
de Co8ta. Norte. ParaJelo de Palencia, pp. 559. 

Tomo 3. Ma.drid, 1881. Red geodesica de l•• 6rden 
de Espana. Parte tercera. Meridiano de Pamplona. 
Meridiano de Lerida. Cadena de Costa Este. De­
ecripcion y 11so del aparato de Ibanez, para. medir 
ha.see. Di lata.cion lineal de la regla. del apa.rato, yen 
longitod a una temperatura dtaerminada. Base de 
arcos de la frontera. Base de Lugo. Base de Vicb, 
pp.1-482. 

Torno 4. Madrid, 1883. Red geodesiea de 2"• 6rden 
deEspaila. Partecuarta. Ba.sedeOlite,99-172. De­
terminacion del coeficiente de dilatacion lineal de la 
regla de hierro lamina.do, perteneciente al aparato·de 
lbaiiez, 659-696. 

Torno 5. Madrid, 1884. Red geod6sica de 1" 6rden 
de Espana. Parte quinta. Bases de Cartagena y de 
Madridejos. 

Tome 6. Madrid, 1886. Red geodesica de l•r 6rden 
de Espana.. Parte sex ta. Compensaci6n de los errores 
aug11lal'tlll de la red geodesica de }er orden de Es­
paila. 

Torno 7. Madrid, 1888. Enlace geod6sico y a.stro­
n6mico de la Algeria con Espalia, :realizado en 1879, 
por orden de los gobiernos de Espana y de J<'rancia. 
Compensacion de los errores angnlares de la red geo· 
d6sia de 1 .. 6rden de Espa.iia. (Gore.) 

-- : Westphal (.A.). Der Basillapparat-'s undsein 
Verhii.ltnif!B zum ii.lte:ren spanisehen A.pparat. 

Zeits. f. Instmmentenkunde, 1, 1881, 173-183. 

-- et Barraquer (J'.-M.). Rapport de Monsienr le 
gen~ra.l Ibanez 1mr 1011 travattx g6od6siques de l'Insti­
tut goographiqne et statistique (Espagne). 

Int. Geod. Cong., Gen.-Ber., 1881-'82, 134-141. 

-- Rappc>rt snr leatravauxg6od6siques de l'ID11titnt 
g6ographique et etatiatique (en Espagne pendant 
I'annee 1883). · 

Int. Geod. Cong., Gen.-Ber., 1883, 283-285. 

--- el Perrier. Publication internationale. Jonction 
geode.ique et utronomique de l'Alg;frie avec I'Es­
pagne, exooutee en common en 1879, par ordre deB 
gouvernements d'Eapagne et de France. 

4°, Paris, lt!86, pp. :idx, 281, 6 plates, 6 etchings. 
(W-Wngt.on, Coast Survey.) 

-- [Rapport mr les trava~ good6siques en Es­
pagne pendaDt lea aon6ea 1864-'86.] 

Int. Geod. Cong., Verhandl., 1864-'86, 124-127. 

-- Elp6gne. Rapport snr lea tra.vaux g6od6eiquea 
de premier ordre de l'lDStitut geographique et eta­
tilltiqae. 

Int. Geod. Cong.,Verhandl., 1887, Annexe xur, 1-3. 

Ideler (Chriitt:lan Ludwig). Ueber die Gradmesaung 
der Alten. 

Mon. Cun. (Zach), nm, 1811, 453-482. 

Ideler (Christian Ludwig}-Continued. 
-- Ueber die Lii.ngen- und Fiachenrnasse der Alten. 

Von den Wegemasscn der a.It.en Geographie. Ueber 
die von den Alten erwiihnten Bestimmungen des Erd­
umfangs und die von den neueren darans abgelei­
teten Stadien. 

K . .Ak. d. Wiss., hist. CI., Abhandl., 1825, 169-189; 
1827' 111-128. 

--- Ueber die von d'Anville in die alte Geograpbie 
eingetlihrteu Stadien. 

K. Ak. d. WiBB., phil. CI., Abhandl., 18'26, 1-18. 

India, Trig. Survey for. Account of the 01>erations of 
the Great Trigonometrica.l 1'urvey of India. 

4°, Dehra Dun, 1870-'83 (0 vols.). 

INDIA. 
AIRY (G. B.). Investigations applying to the Indian geodesy. 

India, Trig. Survey, II, 1879, i, 3-10. 

BRANFIJ, (B. R.). Budbon meridional serie&. 
India., Tri~ Survey. vu, 1882, i-x.vi, 1-74 (J.).; Gnrwani me­

ridional series, vn1, 18831 viii, 45 (N.) i Gora meridional se­
ries, v111, 188Z, ix, 'iO (0.); Chendowa. meridional se.rlea, 
vm, 1882, viii, 56 (Q.). 

COLE: (W. Il.). Northwest quadrilateral. 
India, Trig. Survey. II, 1879, xi, 25!>-282; Rabon series, IV, 

1876, vi, 100, 80; Great al'c series, IV, 18761 xi, 78, 101; Gur­
hagarh series, IV, !876, x, 115, 61; Great arc series, v1, 1880, 
i"1124 ; Calcutt.a seri~ v1, 1880, xiii, 226; East Coast se­
ries, VI, 1@801 xxxix, 161; Jabalpnr series, VI, 1880, vii, 101; 
Bider series, VI, 1880, xiv, 111; BHaspur series, VI, 1880, xviii, 
128; Southeast <JUadrilateral, VI, 1880, 164, lU; Bndb.on se­
ries, vn, 1882, i, 1-111; Ea.stern frontier series., vnr, 1882, x, 
108; Brahmapu.tra series, YIU, 18821 xi.v,96; Ea.st Calcutta. 
series, VUI, 1882, vii, 79. 

CUNNINGHAM (A..). The Indian survey. 
N a.ture, xxvu, 1882, 97-98. 

DANVKl!S (F. C.). The surveys of India. 
Quart. JolU'IL Scl., vu, 1870, 448-458. 

DI> P11tE (G. C.). Synopoee of the reaults of tho Great Trigo­
nometrical Survey of lndi&. 

Dehra DUn, 1883-' 85. 

EVJ<REST (G.). An aooount of the m-urement of an arc of 
meridian in India. 

London, 1830; Lon1lon, 1847. 

-- Some account .. of the progreas of the survey of India.. 
Roy. A•tron. Soc., Month. Not., 1v, 1836-'39, 206-210; Brit. A. 

A. S., Rep., XIV, 18«, 3-4. 

-- Rootillcation of logarithmic errors in the mea11urement 
of two aectiona of the ore of India. 

Roy. Soc. London, Proc., xx, 1858, 620-626. 

HAIG (C. T.). G..neral d....,ription of the Jodhpore series. 
India, Trig. Survey. IV, 181!6, xv. 

J1111v1s (T. B.). On the stat.e and prospect& of the sun~y• of 
India. · 

Brit. A. A. S., Geogr. Section, YllI, 1838, 98. 

LAKBTON (W.). An account of a method for extending a 
geographical survey across India. 

Aaiaticl< Reoearcbes, VII, 18113, 812-335; x, 1811, 200-384. 

-- An aooount o( the meo.anrement·of an aro of the morid· 
ian on the oout of Coromandel. 

A&latick Reaearebea, vm, ll!05, 137-1K ••• ; 111, 1818, 2-llll, 
:!94-358; XIII, 1820, l-127. 

LllIDB!IAU ('.B. A. VOii). Die trigonometrl&ehe Verm""8ung in 
Oatindlen, 1816 und 1818. 

Zeita. f. .Aatron. (Lindenau), 11, 1816, 79-89, 1159-375. 

lllAJtJUUX (C. l!..). Memoir on Indian aurveye. 
Lendon, 1811, 1878. 

llorroo)(lllBlB (T. G.). :Memorandum .•• on '1!e progre1111 of 
the X...hmir IOri""-

Aaiatlo Soc., J 011rn., xxx, 1861, w-110. 
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INDIA-Continued. 
P1u:rr (J. H.). On the curvature of the Indian arc. 

L .• E., D. Phil. Mag .• x. 1855, 340-345; J<VI, 1858, 401-408; 
Asiatic So-e., J onrn., XXVII, 1858, 20i-213; xxvn1, 1~59, 22-27; 
Roy. Soc. London, Proc., x, 1859, 197-199, 648-650; Phil. 
TraDo., 1861, 57lhMl4. 

REKNY (T.). Ueber die trigonometrillche Vermeseung von 
Indien . 

.Ann. d. Erdkunde (Berghauo), vrn, 1833, 75-76; 1, 1836, 353-
359. 

STIL\l<GE (A.). Geodesy, especially relating to the Great Trig­
onometrical Survey of India. 

Unitf'd Service Journ., VI, 1863, 457-486. 

THUJL"1En (H. :&.). A manual of eurveyiDg for India. 
Calcutta, 1851, 1875. 

-- LoogitudiD&l aeries. 
India, Trig. Survey, m, 1876. 

-- Synopeeo of the reoulto of the Great Trigonometrical 
Sun-ey of India. 

Debra. Dun, 1879. 

W AI.Ki<E (J. T.). The great trigonometrical enrvey of India. 
Cakutta Rev., rv, 1845, 63-95; XVI, 1851, 51'-540; XXXVIIJ, 

1863, 26-62 ; .Aslat. Soc., J ourn., xxx1, 1862, 32-48; xxxn, 
J863, lll-123; Indian Eng. (Medley), I, 1864, 180-210; Van 
Nostrand's Hag.1 :xx.x1v,1887, 65-79. 

-- Triangle aeries. 
India, TI'ill:. Survey, m, 1873; IV, 1876; Vil, 1882. 

-- Synopses of the results of the Great Trigonometrical 
Sun•ey of India. 

Debra Dan, 1874-'80. 

W .AUGH (A.). On the great trigonometrical snrvey of India. 
Calcutta Rev., IY, 1842, 62-95; Judi an Eng. (Medley), n, 186:\, 

28:>-300, 398-4.07; III, 1866, 94-108, 305-318, 4-02--412 i IV, 1867, 
303-316, 413-422. 

'VuJU. Trigonometrjcal survey of India. 
Phil. Mag. (Tillooh), Lill, 1819, 146. 

Woon (C.). Triangulation series. 
India, Trig. Survey, vu, 1882; VIII, 1882.. 

ZACH (F. X. vox). Oot-lndische Gra.dmeeeung der Liinge und 
Brelte. 

Mon. Corr. (Zn.oh), XII, 1805, 488-4M. 

A1"oN. Trigonometrical Survey-India; Return to Bil order of 
tlie honorable tho Honse of Comruone, dat<id 12th of Febru-
1ny, 1850, for returns "of full and detailod reports of the 
extent and nature of the operations and expenditures con­
necLt-d with th(I grand ti i;;onometri<'Al eurn•y of India, 
and tho grand triongnlatlon thereof, fortbeme!U!nremente 
of the area of the ruerilllan, from the year the first bllde 
WM meamred to the laleet W.te, etc., 1851. 

Calcutta Rev., :XVll !851, 514-5'0. 

-- The Great Trigonometri .... I Survey of India. 
Yan Nostrand's Mag., In, l.8';0,299-306. 

-- The lndian trigonometrical survC"y. 
Nature, xn, 1875, 72-74; Van Nostrand'• Mag., :uu, 1875, 
36'~71. 

A review of the report of the snrvey for 1873-'74. 

-- The Indian survey. 
N aturn, XXIX, 1ll84, 360-362. 

-- The Great Trigonometrical Survey of India. 
Van Nostrand's Mag., Ill, 1870,200-ll08. 

Indian llng. (Medley ),for Pr()fe1111ional Papers on Indian 
Engineering. 

8°, Roorkee, 1863-'68 (4vols.). (British Mnscrun.) 

lnghirami lGiovanni). Di nna baee trigonometrica 
ruisurata in Toscana nell' antnnno 1817. 

80, Firenze, 1818, pp. Ul:t. (Cambridge University.) 

--- [Triango1azione in Toecana.] 
Corr. A.stron, (Zach), i, 1818, 101-120, 227-243, 366-

389. 

Inghirami (Giovanni)-Continned. 
-- [Lettera: TriangolazionedellaLomfiardiaedello 

etato di Lucca e della Toscana.) 
Corr. Astron. (Zach), ~:u, 1819, 13.'>-155. 

--- Rinnione della triangolazione di Lombardia con 
qnella della Toscana. 

Opuscoli e Notizie d. Sci. (Inghirami), 1, 1820, 101-
107. 

--- [Relativo alla vera distanza tra il centro del 
fanale di Portoferrajo e quello dell' opposta tolTe 
Populonia.] 

Corr. Astron. (Zach), v, 1821, 251-276; Note, 271-
282. 

Delle o:perazioni trigonometrlche, eseguite 
l' nnno 1816 nella~osta occidenta.le dell a Toscana. 

8°, Livorno, 1821, pp. 32. (Vienna, War Office). 
(Fascicolo IX dell' .Antoloj[ia.) 

Inst. de Prance, Mem. CL Scl Math. Phya.,for Memoires 
de la classe des sciences mathematiqnes et physiques 
<le l'Institut royal de France. 

40, Paris, 1806-'15. {Washington, Observatory.) 

Institution Civ. :Eng., Proc., for Minutes of the Pro­
ceedings of the Institution of Civil Engineers. 

s0 , London, 1837. (Washington, Congress.) 

INSTRUMENTS, GEODETIC. See GEODE'l'IC 
INSTRUMENTS. 

Int. Bur. Weights and :Measures, Trav., for Travanx 
et memoires du Bureau international des poids et 
mesnres. 

4°, Paris1 1881. (Washington, Observatory.) 

Int. Geod Cong., Gen.-Ber.,for Generalbericht fiber die 
mittel-enropii.ische Gra<lmessnng. Bericht fiber die 
Vethandlnngen der [ersten, zweiten, etc.] allge­
meinen Conferenz der europaischen Gradm688ungen. 

40, Berlin, 1863-'74. (Gore.) 

INTERNATIONAL GEODETIC COlfGlUISS. 
TITLES OF FUBLJCATJOXS. 

Generalbericht ii her <lie mittelenropilache G:-admeHUDg. 
Fiir 1863, Berlin, 1861.. 
Fiir ISM, Berlin, 186!>. 

Oontaining: Verhandlnngen der eraten al!gemeinen Con· 
r ...... n. der Bevollmiiehtlgten 11nr mitteleurop&ioehen 
Gradme..nng in :Berlin vo'll Ui. hia 22. Oktober 18". 

Fiir 1865, Berlin, 1866. 
F"lir 1866, Berlin, 1867. · 

The title '6 changed to: Berioht iiber die V erhaudlungen 
der vom se. Sept.ember bia 7. October 1867 zn Berlin ab­
gehalten•n [zweiten] allgetll(!lnen Conferen.s der ellr<lp&i· 
schcn Gradmeasnngen. Zugleich ala Gener&J..Bericbt 
!iir 1867 hcrausgegeben Tom Ccntral·Bureau der emopii.i. 
sehen Gradm-ng. Berlin, 1868. 

General-Ber!eht iiber die europiische Gradm.....ung fU.r die 
Jahre 18tl8, 184!9, 1870. 3 \"Ole. Berlin, }889, 1870, }871. 

Bericht uoor die Verhuidlungen der vom, 21. bl.s llO. September 
1871 zn Wien abj1eh\lt<'D<·n.dritteu nllgemelnen Conferenz 
der europi18chen Gradmroimng. Zugleich ala General· 
berieht nber die euoplil8ohe GrailmM8UDg. lJerlin, 1&'12.. 

a-era.1.l!ericht iiber die europiUcheGndmM81lllg, 11'1!,·18'13. 
2 vole. llerlln, 1873, 187i. 

lJerlebt iiber die Verhandlungen der vom 28. bie 118.&p&ember 
zn Dresden a.bgehalteaen vtene-Himnelnea Coalereu 
der europilechen GradmMaung. Zngl~eh als General· 
llericht tur 1171. Berlin, 1875. • 

J.'u titU e&gom--,..: Verllandl1111ge11 der ~ 
~- Commluion det' e~ ~ 
sung, 1875, lSlf. 2 vol&. Jledlu, lS'l't, 18'17. '· • 
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IN'l'ERNATIONAL GEODETIC CONGRESS­
Continned. 

TITLS8 011' PUBLlCATIONS. 

V erhandlungen der fiinften alll!temeinen Confcre;:iz der <'nro-­
p&illchen Gradmeseung. [Stuttgart, 1877.] Zugleich mi_t 
Genera.1-Bericht fiir d"" Jahr 1877. Berlin, 1878. 

Verhandlumgen der vereinigten permauenten Comruission der 
curopiiischeu Gradmessung. Zugleich mit dcm Bericht 
fiir 1878, 1879. 2 vnls. Berlin, 18711, 1880. 

Verhnndlnngen der serbsten allgc>mein('n Conferenz der euro­
piiii;ehen Gradmes•nng. [Munich] Zug!Pich mit dem 
Gen..ral-B"richt fiir daa Jahr 1880. Berlin, ISSI. 

Verbandlungen der vereinigtell perwa.nenten Commission der 
europiiiachen (;radmeBSung. Zugl~icb mit dem Genoral­
bcricht f"U.r die Jahre 1881und1882. Berlin, 1883, 

Verhand!nngen der siebenten allgemeinen ConfE'renz der euro· 
piiischen Gradmt-ssung. Zugleich mit drm Generalbericht 
fiir <lBB Jahr 1883. Berlin, 1884. 

Verbandlnngen der achten all11:emeinen Couferenz d~r inter­
nationalcn Erdmes..~nng und deren permanenten Commis· 
sion. Zuglekb ruit den Berichten der Vertrttcr dtor ein­
zelnen Stas.ten iibPr dio Fort schritte der Erilinestnmg in 
ihl'en Lauderu, von 1884-'86. Bt·rlin, 1887. 

V11rbandlucp;en dt>r Conftrenz der pnmanentrn Commi,o;i 
sion der int ernationalbn ErdmessonJ?. Zugleich mit den 
Berichten mflbrerer Special-Refereutt>n iilwr rli~ Hau11t.­
Fiicher, uud den Berichten iioor dit> Iiortachl'itte der J>t·d­
me&ong in den t..•inz.elncn LRn<lLrn iw lotztcn Jahre. 
Supplement. !l vols. Berlin, 1888. 

From 1874- np to the present time the t.rammctions fl.Dd 
repmts appear in both French and German. 

ADAN (E.-H .. J.J. Notice sar l'A880ciation intematiouale de 
geooeeie. 

lxelles, 1876. 
-- Conference de Ifambourg, 1878. 

A~ad. de Belgique, Bull., :xi, 1878, 529-533. 
-- Conference de Geneve, 1879. 

Aca.d. de Bel1tiqu0, Bull., m, 18711, 658-655. 
-- Conference a Munich, 1880. 

Braxell•s, 1880. 

BAUKIL.'<FBllrD (C. M.). Die dritte a\lgemeine Conferenz der 
europii:scben Gradmeasuug. 

Alig. Zeit., 1872, 3-4, 18-llO, 34-35, 82-83. 

-- Die eechete Generalversammlnng der enropiiiscben 
Gt·adtu"8l!uug in Hiinehen. 

Zelts. f. Vermea., IX, 1880, 4:i7-474. 

-- Die Gnulme11Bungaconferenz im Haag. 
.A.Ilg. Zeit., 188!!, 41711-4180. 

-- Die sieoonte G"neral-Conferenz der enrop!;iscben 
Gradm.,.,..nng zu Rom, 1883. 

Zeit.11. f. Vennes., XIII, 1884, 133-140. 

:&l\GKL. Di" mltteleurop&ieche Gradm"88un11, und die erste 
allgiomeine Conferenz. 

Berlin, 181Mo. 

FAYR (H.-A.-El.-A.). Rapport eur le protooole de la Conf6-
renee geodllslque t..nue a Berlin en 184!2. 

A-O&il. d. Sei. l'ario, -Oomp. Bend., r.vJ, 1863, 2S-34. 

HKLHJtRT (F. R.). Kurzer Bericht iiber die Versammlung der 
Int<1matienal-Eronwsaungs-Commisoion, l 887. 

Zeita. f. V-es .• xvn, 1888, 129-140; 1888, Zeits. f. Vermea., 
XVIU, 18891 85-84. 1 

JOJWAM (W.). Ueber den Verlanf ••• der allgemeinen (;on­
feren5 tier internatl.onalen "Erdmeeaung in Berlin, lStifl. 

Z,.ite. f. Arch.- a.. lngen.-Vere.ins, 1887, all. 

K.ut!ioa (F .). Rapport omtrent de twpede algenieen" hijeen­
lmmat der gem&1ttigden voor de grtllldmetin11 in Europa. 

A..materdam, 111117. 

PllrlT'lfl'l'Z U(. X. E. "ox). Die Fortechritte nnd de" jetzige 
8t.lllld der mitWearopilaclum Gradmeasung. 

Zeita. allg.1tnllnu14e, XIX.11!65, nt-346. 
8o11orr ( C. A.. ). International. Geodetic Al!80Ciatlon of 

.Ba.rope. 
&1.eaoo, g, ·lllla, CllMl-4ij8. 

INTER.NATIONAL GEODETIC CONGRESS­
Contiuued. 

A...,ON. Perm&nt'nt Commission of the IntPrnationa.1 Gootletic 
Association. 

Nature. XII. t875, 5<ll-502. 
Notice of meeting at Paris, September 20, 1875. 

-- Int""rnationa1 G<>odetic Ai-lsociatiou. 
Nature. XIV, 1876, 560; XVI, 1877, 298. 

Notice of meeting at Stutt.gart, in 1877. 

-- Perwanent ComJuis.sion of lhe lnh:rnational Geodetic 
Association. 

Natnr~. xx, 18i9, 433, 50~, fJl35. 
Notice of meeting at Genff•·a, September 16, 1879. 

-- The GoodPtic CongreAA. 
Na.tfil"f',XXVUI, l~,fi.16-617; XX11, 1883, 14.. 

Report of the mel(jting in Home, iu October, 1883. 

-- .Allgomeinc Konferenz dl'r intcrnationa)t•n EnlmPA· 
sung in Berlin (27. October hb ::!. :s'ovcwlJer 1886). 

Zeits. f. V ur!llcl!J. 1 xv, 1886,.,545-558. 

Int. Geod. Cong., Verhandl, ·f"r Verltandluuge11 der 
verciuigteu permanenten Cowmi88ion <ler europiii­
scheu Gra.dmessnng. Verlmnrllnnirnn 11..r 1tllgemei­
uen Conferenz der internationalen Erdmel!Bung und 
dcreu permauentcn Commi>;siou. 

40, Berlin, 1875+. (Gore.) 

Ismail Etrendi !J Ibanez ( C. ). Com11ar:wion cle la 
regla geo<lesica pertcueciente al gobierno de Egipto 
con la <le la base centrale de Espana. 

Madrid, 1863. 
Title in full under IBANEZ (C.). 

Ismail - Effendi - Moustapha. Recherches <lcR coeffi · 
cients de dilatation et 6talonage de l'appareil il. 
meaurer Jes bases g6odesiq11es appartenant au gou­
vernerueut egyptien. : 

8°, PariR, 18ti4, Jlp. xx, HJ4, 169, 5 plates. (Bms­
sel8, Observatory.) 

Issel (Arthur)_ Note sur nu instrument destine a me­
sure1· l'intcusit6 <le la pesanteur. 

Bull. d. Natura:istes <le Moscou, l&.'<2, 1:.!4-1:19. 

Ist. di Bologna, Mem., for Memorie della reale Acmlde­
mia delle scienze dell' Istituto di Bologna . 

40, Bologna, 1850+. (Wasl1ingto11, Congre>s.) 

Ist. Lomb. Sci., Giorn., for Giorno.le dell' Istituto Lom­
bardo di scienze e lettere. 

so, Milano, 1840+. (Wasbingt.on, Congress.) 

Ist. Lomb. Sci., Renell., for Reale lstituto Lombardo di 
scienze e lettere, rendicouti, Clll886 di scienze mate­
matiehe e naturali. 

so, Milano, 1864+. tWashingtou, Congreee.) 

let. Veneto., Mem., f<>r Memorie del ma.le Istitnto 
Venet-0 di scienze, lettere ed arte. 

40, Venezia, 1843+. (Washingtcin, Congress.) 

ITALY. 
ITALIA. Lavori eee1111iti 11ell' auno 1875. Astronomic! e ~·eo­

detici. 
Int. Good. Cong., Gtin.-Ber .• 1875, 175-li8. 

!STJTUTO TOPOGKAll'ICO JIIUTARE. Element! geodetlci dei 
pnnti oonteuuti neJ fuglfo 2M della carta d' lt&lia. 

8 parts, to, Firenze, 1880-'82. 

COlOIISSIONK ITALIAJU per la mi .. ura tlei gr&di. }>rooellM) 

verbMle d.,u., sed11ta oowwi&:1.iuuo j!.oodetica italilllla W11uta 
in Firenze, Milano. Napoli, Padova, Roma, Torino . 

12 prorta, So. 1865-'87. 
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I'l'ALY-Continued. ITALY-Continued. 
CoJOU.11610Jl'B JTALIAJ<.a. per la mlsura de' gradi in Europa. 

Istituto topografico militare. 
Parte L Geodetica. 

Fascicolo 1. Descrizione dell' apparato di Beasel. Primi 
studi eaeguiti. Misura delle basi di Foggia e Napoli. 

Xilpoli, 1875. 
Fascicolo 11. Nuovi atudi aull' apparato di Be•sel. Misura 

delle basi di Catania, Cratl e Lecce, 1876. 
Faacicolo Ill. Cenni pre]iminari aulla triangol&zione di!• 

ordine eseguita lungo la zona meridian& di Capo Paosero 
a Lissa. Osservazioni della rete di Capitanata o suo 
collegamento con la triangolazione austriaca snlle coste 
dalmate. 1877-'78. Misura della b&Stl di Udine ese1t11ita 
nel 1874. 1877. 

Faacicolo IV. OsserYazioni e calcolo della reto di Basili 
cata, del Crati e di Calabria. 40, Napoli, 1875-'82, pp. 
589, 16 plates. 

Farlie II. Geodetica. 
Faacicolo I. 64 pp., D plates. Napoli, 1875. 
Fascicolo n. 66-105 pp., 4 plate•. Napoli, 1876. (Gore.) 

ARAGO (Il.-F.-J.). Sur lee ~perations geodesiqoes ex6cuteca 
•n llalie par lPs ing~nieurs-geograpbes fran~ail!. 

Conn. d. Temps, 1827, 385--391. 

BAULINA (,f.). Rapport •nr l'm·ancement des travanx geode: 
siques de la commission italitmne. 

Jut. Geod. Cong., Gen.-Ber., 1881-'82, 85-1'8. 

FKRGOLA (F.). Relazi01rn delle operazioni geodetichfl eseguite 
nelle provincie di Napoli. 

Napoli, 1838; 185!. 

FERRERO (A.). .A. vaucemeni des travaux geodealqu"" en 
Italie. 

A. Fran~ . .A.. S., 1882, 86-91. 

-- Rapport sur l'etat actuel des travanx gCodesiques en 
Italia. 

Int. Geod. Cong., Gen.-Ber., 1883, 25Z-257 ; 1884-'86, 143-145; 
1887, YI, 1-2. 

IxoHIRAMl (G.). Di una base trigruwmetrica misurata in 
Toocana. 

· Firenze, 1818. 

-- Tl'iangolazlon~ in Tosea'na. 
Corr. Astron. (Zach), I, 1818, 101-120, 227-2'3, 368-389; Ill, 

1819, 135--155; Opuscoli e :8otizie (lnghirami), 1, 18'.lO, 101-
107 ; Li voroo, 1821. 

MAYO (E.). Relazione sui lavori geodetiei [in Italyj. 
Int. Geod. Cong., Gen.-Ber., 1877, 287-292; 1878, 87-89; 1879, 

96; 1880, 16--18. 

PLANA (G . .A. A.). :Report on geodetic work in Italy. 
.A.ecad. Sci Torino.,lilem., x.xvu, 1824, xxxiv-1. 

R1ccABDI (P.). Cenni .. u11a otoria della geodeaia in Italia. 
Bologna, 11!79. 

R1cc1 (G.). Expoae dt> l'titat actnel dea travaux de gCode..ie 
en Italie. 

Int. Geod. Conit., Gen.-Ber., 1864., l&-21. 

SA10EY (.f •• F.). Sur 1.,., operatlo.Os geodeallj.i .. a exeeuteea en 
Italie. 

Bull. &i. :Math. (Saigey), m, 1825, 238-239. 

ScHJAVOlH (F.). O.servazioni geodetiche 8111 Veeuvio. 
N.d.; Napoli, 1872. 

--. Intorno a' Javor! geodetic! nella citta di Napoli. 
Napoli. 1863. 
-- Relazione aui lavori geod8tici. 

Int. Geod. Cong., Gen.-Ber., 1871, 25-al; 1872, 4-4 

SECCHI (A.). Regarding the geodetic -work in Italy. 
Int. Good. Cong., Gen.-:Ber., 1869, 18-19; Acead. d. Lincel, 

Atti, XXIV, 1871, 232-258. 
V1wcm (E.). Relazlone annuale 1111i Javori geodetic!. 

Int. Geod. Cong., Gen.-Jler., 1873, 5; 1874, 26-30; 1878, 100-lo:l. 
ZACH (F. X. VONi. Aatronomiache und geodlltlaehe l!eetint· 

mungen in Golfo della Spezzla. 
:Mon. Corr. (Zach), xvm, 1808, 3!12-3S3. 

-- Notices sur lee o~mtions g6od'8iqlie8 en liall.e de 
Riwl .. !i et Grima.Id!, de lla.nfredi ei Stanoari. 

Corr • .Astron. (Zach), II, 1819, 116-1211. 

.ANON. Cenno st-0rico de! lavori a:eodetlci e. topogralici e&e· 

guiti nel reale officio topografico di Napoli e metodi in 
6881 adoperati. 

So, Napoli, 1860, pp. 17. 

-- Sguardo srorico intorno a.Ila cartografia itallana. 
Revisra lfilitare Ital.iana, m, 1875, 281HU2; Lavori geodetici, 

293-298, 308-315, 332-336. 

-- Geodetic surveys o! Italy. 
Railroad and Engineeriiig News, LXII, 1888, 4116-498. 

-- Iotmzioni sull' eseguimento delle &tazioni t.rigono­
metriche. Iatituto topogralico militare. • 

Napoli, 1877. 

-- htrnzio:nl aulle rleonoseenze trlgonomettiche. Isti· 
tnto topograftco militare. 

80, Fil'61lZ6, 1877, pp. 34, 10 plates. 

Ivory (James). On the rolling pendulnm. 
Phil. Mag. (Tilloch), LVIII, 1821, 417-421. 

--- Calculation of the horizontal refraction in an 
atmosphere of uniform temperature. 

Phil. Mag. (Tillooh), LIX, 1822, 90-93. · 

-- On the figure requisite to maintain the eqnihb­
rium of a homogeneous fluid mass that revolves 
upon an axis. 

Roy. Soc. London, Phil. Trans., CXIV, 1824, 85-150. 

-- Remarks on the theory of the figure of the earth. 
Phil. Mag. (Tillooh), LXIU, 1824, 339-348. 

A.n historic review of the Newtonian theory. 

--: FraucceW" (L.-B. ). Solution d'nn probleme de 
geodesie par -. 

Bull. Sci. Math. (Saigey), n, 18'.M, 279-280. 

-- Solution of a geodetical problem. (Correctiollll 
a.re given in vol. LXV, 249-:i!ro.) 

Phil. Mag. (Tilloch); I.XIV, 1824, 35-39. 
The problem la: The length of a geodetical line on the 

earth'• aurface, toaether with the latitude, the longi­
tude, and the azimuth, of one of it.a extremitlee 
being given ; it i& required to determine the Jati. 
tude, the lo~tudo, and the azimuth of the othar 
extremity. 

On the theory of the figure of the earth. 
Phil. Mag. (Tillooll), I.XV, 18'l5, 241-249. 

Revd. by S[AIGBY], BulL Sci. Math. (Saigey), v, 18ll0, 
ff1-f11. 

Contains a demon.otration of; lf a homogeneoua mau of 
Jlnid revolves about its axis and be in equilibro by 
the attraction of Ifie part.lelet1 lu the inverae pmpor· 
tion of the square of the distance, all the level our. 
faeeo will be similar to the outer one; 1111d any stra­
tum of the Jluid contained between two l&vel &Ur· 

f&GOO will ..-t particlet1 In t.be inalde wi$h .....,i 
fOTCe in opposite dlrectiona. 

On the propertiee of a line of shortest distance 
traced on the surface of an oblate spheroid. 

Phil. Mag. (Tilloeh), I.XVII, l~, 241~249,340-352. 

~ On the ellipticity of the earth as deduced from 
expArim1mtAI made with thell6udulnm. 

Phil. Mag. (Taylor), LXVm, 1826, 3-10, 92-101. 
:Revd. by S[.i.10111'], Dull. Sel. Kaib.- (Salgey), vr, lD. 

B-270. 
Condudee, that eappoosing an attnctloa~te&IM> 

Ja-w of natare. 8114 a ~ tone, tktfi la ao 
other ftgure bow:a •ldoh Is -peient ........ 
the equilibrium of a ~hll, ·a.p\·\he 
elliptical~ of ~volnticln. 

On the method of least 8q11Bre!J. 
Phil. Hag. (Tilloch), uvur; 181i!16, 161-165, 
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Ivory (James)-Conlinued. 
--- On tbe methods proper t.o be nsAd for deducing 

a general formula for the length of the seconds pen­
dulum, from a number of experiment,s made at differ­
ent latitudes. 

Phil. Mag. (Tilloch), LXVIII, 1826, 241-245. 

--- Disquisitions concerning the length of the sec- I 
onds pendulnm, and the ellipticity of the earth. 

Phil. Mag. (Taylor), LXVIII, 1826,246-2fil. 
Investigatin~ R ~t-neral formula for the lenj!t,11 of the 

seco11ds prndulnm in all latitudes ancl comparinl? it 
with all the tulerably exact experiments that ba"Vt'l 
presented tbem•eh·es. 

On the gronnds for adopting the ellipt.ieity of the 
ea.rth deduced \)y Captain B•hh1e from bis 1>xperi­
ments with the pendulum in his work lately pnh­
lished. 

Phil. 'Mag. (Tilloch ), 1.xnn, 1826, 321-326. 

--- Short abstract of M. de Freycinet's experiments 
for determining the length of the 1•endulum. 

Phil. Mag. (Tillocb ), LXVlll, 1826, 350-353. 

--- : Anonymous. Ivory's mode of finding the length 
of the geodetic cnrve. 

Quart. Jonrn. Sci., xx1, 1826, 361-363. 

--- : Bessel (F. W.). Betreffend behle Methoden 
geodiitischer Berechnnng. 

Astrou. Nachr., v, 1827, 177-180. 

--- Notice relating to the seconds pendulum at Port 
Bowen. 

Phil. Mag. (Taylor), 1, 18'27, 170-171. 

--- On the ellipticity of the earth as deduced from 
experiments with the ~endnlum. 

Phil. Mag. (Taylor), III, 1828, 16f>-173. 
It is remarkable that the pendulum experiments within 

300 of the equator are very irre,,,ilar. This may be 
tha.t gravity i• uneqn•lly di•trihut<'d in that quarter 
of the globe, or the observations were erroneous. 

Additional discussion respectfog the ellipticity 
of the earth as determined by expPriments made with 
the pendulum. 

Phil. Mag. (Taylor), III, 18'28, 206-210. 
In deducing the flgnre of the earth from tbe ob..,rve<l 

length of the pendulum, I ba"Ve alwa~·· thought it 
necessary to leave out a few of tho experiments that 
wel'e inconsistent with the rest. The inoonRistency 
is proved by comparing the pendulmn on the same 
parallel, or nearly on the same, when a correction 
muet be applif>id. If they are e:xceRRively irregular. 
I always rejected sncb as were irreconcilable with 
the ...... t. 

A. letter to the editors, relating to tbe ellipticity 
of the earth as deduced from experiments with the 
pendulum. · 

Phil. Mag. (Taylo_r), III, 18't'3, 241-243. 
It la also atated that it is 11sele88 to involve terms of the 

seoond order. 

On the figure of the earth, as deduced from mea.e­
urements of different portions of the meridi&ll. 

Phil. Mag. (Taylor), III, 182tl, 343-349, 431-436. 
From the Pero, Indi&, France, and Englud arcs an el­

lipticity of .. i., was found. 

On the latitudes and differences of longitude of 
Beachy Head and Dnnnose, in the Isle of Wight,, as 
laid down in the trigonometrical survey of England ; 

H. Ex. 17--27 

Ivory (James)-Coutinued. 
and the length of a degree perpendicular to the me­
ridian at the latitude or Beachy Head. 

Phil. Mag. (Taylor), IY, ltl26, 6-11. 
Criticises the formula used by the trigODometrie survey 

for filldingdifferenceoflongitude. Se;{lllents oftbe 
above arc sb()we<l a decrease in the leu~th of a de­
gree in going north. Ivory found an trror of 18'1 in 
the amplitude, which, when applied, gave increasing 
degrees towards the north. 

On measurements on the earth's surface perpen­
dicular to tbe meridian. 

Phil. Mag. (Taylor), IV, lb28, 189-194. 
States that the measurements in England and India be· 

Jon~ to the same ~pberoi<l, but disagree with tht>J 
I<'rench, while a me,,,.uxe<l arc perpen<lirnlar to the 
meridian in Franco agrt:·cs with tho trigonomctrk 
del!ree, w h icl1 tends to throw don bt upon the English 
me111o<ls of computing difference of longitude. 

On the method employed in the trigonometrical 
survey for finding the length of a degree perpendic­
ular to the meridian. 

Phil. Mag. (Taylor), n-, 18'2~, 241-245. 
Stating t11at the azimuth between two points on a sphe­

roid is not the same as on a sphere when the lati­
tude and llltl\.'Tt>llC('> of longitude an the aam.t\; bl"'nce 
the error in the formula u~ed by the trigonometric 
survey for computing dift'erence of longitude. 

On the method in tbe trigonometrical survey for 
finding the difference of longitude of two stations 
very little different in latitude. 

Phil. Mag. (Taylor\ IY, 1828, 4:l2-4a5. 
Referring to the methods of the trigonometrical eur'\"ey1 

says: 11 It is just to characterize the method of calcu~ 
lation in the survey as the greatest delusion tbath&H 
ever prevailed in practic.al mRithematfoa. '' 

On the .method of deducing the difference of lon­
gitude from the latitudes and azimuths of two sta­
tions on the earth's surface. 

Phil. Mag. (Taylor), v, 1829, 24-28, 106-109. 
Showing what he callA an error in the method of com. 

puting diJference of lon::ritude used by the trigono­
metrical survey of Great Britain. 

Somo argument• tending to prove that the earth 
is a solid of revolution. 
- Phil. Mag. (Taylor), Y, 1829, 205-209. 

The most probable inference that we can at preee-,nt 
draw from the best mell•nrem•nts that have been 
ma.de i& t'ba.t the meridisns are Pqual and similar 
ellipses. 

Letter relating to the fiiture oft he earth. 
Phil. Ma.g. (Ta.ylor), YII, 18.10, 241-244, 412-416. 

Stating the insufficiency of CJairaut.'s theory, aa it ia 
nni"<'ersally taught and applied, for finding the fig. 
ure of equilibrium of a homogeneons planet, supposed 
fluid. 

On the figure of the earth. 
Phil. Mag. (Taylor), VII, 1830, 412'-416. 

A discussion of the theory R<lvanced by 13iot and pub­
lished in HemoireA de l' At:ad~mie des eeieneM. vru, 
1829. 

A direct method of finding the shortest distance 
bet.ween two poiuts on tLe <'arth'ssurface when their 
geographical position is given. 

Phil. Mag. (Taylor), v1n, 1830, 30-.'\4. 

J. Survey of the coast of the Unit...:l States. 
Merchant's Mag. (Hunt), 1849, 131-149, 
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Jackson (Rowland). A new theory of the fignre of 
the earth, wherein are demonstrated t,he mechanical 
causes of its figure as it is determined by the obser­
vations of-.• 

80, London, 1748. 
LALANDE 1 1748. 

Jackwitz (Ernst). Ueuer die unendlich kleinen 
Schwingungen eines Pendels A, B, C, welcbes 11ur 
ans zwei festen Ma"8enpnnkten B und C lwsteht, dio 
um die Gleichgewichtslage A D 08cilliercn. 

4°, Posen, 1881, pp. 17. (Beriin, Royal.) 

Jadanza (Nicodemo )-Continued. 
--- Sulla misura di un areo di parallelo terrestre. 

Accad. Sci. Torino, Atti, XIX, 1886, 991-1004; xx, 
326-330. 

Revd. in Jabrb. iib. d. Fortschr. d. Math., XVI, 1884, 
1085, by B[BUlfS]. 

Sul calcolo della distauza di due punti le cni 
posizioni gcografiche son note.* . 

Accad. Sci. Torino, Atti, xix, 1886. 
1 
--- Sulla forma del triangolo geodetico e sulla esat-

tezza di una rete trigon11metrica. • Torino, n. d. 
Jacob (W. S.). On the <'auses of th" great ,·aria.lion 

among the different measures of the earth's mean ' 
density. 

Jaderin ( Edv. ). Geodatische Langenmes1mngen mit 
Stahlbandern und Metalldrahten. 

K. Svenska Vet,en. Ak., Handl., Bihaug, Ix, 1885, 
xv, pp. 57, 2 plates. Roy. Soc. Loudon, Proc., VIII, 1857, 295-299. 

Jacobi (Karl Gustav Jacob). Ueber die F1gur des 
Gleichgewicbts. 

Ann. d. Phys. (Poggendorff), xxxin, 1834, 229-232. , 

i Jahn (Gustav Adolph). Aulgaben auf die Geometric, 
Stereometrie, Trigonometrie, Geo<liisie, Astronomie 
uud Physik zu Uebnngen im numerischen Rechnen, 
hesonders mit Logarithmen. Nebst cinem Anhange, 
euthaltend einige schwere, allgemeine uud besoudere 
geometrische Aufgaben. 

--- Note von der geodiitischen Linie auf einem El­
lipsoid und den verschiedcnen Anwendungeu ciner 
rnerkwiirdigen analytischen Substitution. 

Jouru. f. Matb. (Crelle), XIX, ltl39, 309-31:~; Journ. 
de Math. (Liouville), VI, 1841, 267-272; K. Ak. d. 
Wiss., Rer., 1839, St·-91. 

--- : Bessel (F. W.). Ncue Fonnel von - f"tlr die 
Anwe11dnug der Methode <ler kleinsten Quadrate. 

Astron. Nachr., xvn, 1810, ~lOfl--308. 
--- Udier eiue neue Auflosnngsart der bei der Me­

thode <ler kleinsten Quadrate vorkommenden Jineii­
ren Gleichnugen. 

Astron. Nachr., xxn, 1844, 297-306. 

--- Bestimmung der geodatiscl1en Linie auf einem 
dreiaxigen Ellipsoid mittelst Ulosser Quadraturen, 
als Beispiel zu dieser neuen Metho<le. 

K. Ak. d. Wiss., Ber., 1846, !351--:lr>t.. 

--- Nouvelles formules de geodesic corrnnuniquees 
par M. le professenr E. Luther a Krenigeberg. 

Astron. Nachr., XLI, 1855, 209-215. 

---: Luther (E.). -'s Ableitnng der in seinem 
Aufsatze " Solutfon n0uvelle d'un probleme de geo- , 
desie" ent.haltenen Formeln. 

Astron. Naohr., XLII, 11'!56, 3:!7-::U>B. 

-- Solution nouvelled'un probleme fondamental de 
geodesie. 

Journ. f. Math. (Crelle), LIII, 1857, :tl5-341; Ge. 
sammelte Werke, n, 1882, 417-424. 

Knowing the length of a geodetic arc and the latitude of 
one extn•mity and the azimuth, to find the latitude 
of the other extremity. 

--: Cayley (A.). Geodesic lines on an ellipsoid. 
Method of-. 

Astron. Gcs. 1 Vierteljabrs., IX, 1874, 47-51. 

Jacobi (H.). Note sur la. fabrication des etalons de lon­
gueur par la galvanoplastie. 

Aca.d. de St.-Pet~rsbourg, Mel. Phys. Chim., v111, 

lti72, 582-589. 

Jacquin (E.). Tbeorie du pen<lnle. • 
Anuales Conduct. Pouts et Chauss., v, 1861, 68-70. 

Jadanza (Nicodemo). Alcuni problemi di geodesia." 
Accad. Sci. Torino, Atti, xvn, 742+. 

--- Sulla latitudine, longitudine ed azimut dei punti 
di una rete trigvnometrica. 

Giorn. Mat. (Battaglini), xvn1, 1880, 137-139. 

so, Leipzig, 1842, pp. xiv, 287. (British Museum.) 

--- Geschicbte der Astronomie vom Anfange des 
ncunzehntcn Jahrbundcrts bis zu cnde des Jahres 
1842. 

8°, Leipzig, 1844, pp. x, 308; 2f2. 
seum.) 

Gradmaseungen, n, 151~200. 

(British Mn-

-- und Vogel (Emil Ferdinand). Praktische Anlei­
tung zum griindlichcn Studium der Erdkunde nach 
ihrer mathematischen, physikalischen und politi­
schen Bedeutung. Ein Handbuch for denkende 
Freunde dieser Wissenschaft. 

8°, Leipzig, 1'>47, pp. 41B. (British Muaeum.) 
Die Gestalt der Erde, 42-44., 93-101. 

--- : Bohnenberger (J. G. von). Anleitung za geo­
graphische Ortsbeatirumung. 

Gottingen, 1852. 
Title in full under BoHNK!fBEllGER {J. G. YON), 1795. 

James (Henry). On the geodetic operations of the Ord­
nance Survey. 

Roy. Inst., Proc., 11, 1854, 516-521. 

-- On the deflection of the plumb-line at Arthur's 
Seat, and on the mean specific gravity of the earth. 

Roy. Soc. London, Phil. Trans., CXLVI, 1856, 591-
606; Roy. Soc. Edinb., Proc., III, 18.'>7, 364-366. 

Revd. in Roy. Astron. Soc., llontb. Not., xvm, 1868. 220. 

--- Geodetical tables based on the ele1J1ents of the 
figure of the earth given in the "Account of the 
principal triangulation.'' 

•401 London, 18581 pp. 13. (Southampton, Ord­
nance Sarvey.) 

--- On the figure, dimensions, and mean llpe6ific 
gravity of the earth 8.8 derived from the Ordnance 
Trigonometrical Survey of Great Britain and Ireland. 

Roy. Soc. London, Phil. Trans., C:XLVI, 11'56, ii, 
607-626. 

Revd. in Geogr. lllittbeil. {Petermenn), 1867, :186; Roy. 
Astron. Soc., Month. Not., xvm, 1858, ~l. 

-- and Clarke (.A. R.). Ordnance Trigonometrical 
Survey of Great Britaiuand Ireland. Acoonnt of the 
observations and calonlatioms of the principal tri-
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James (Benry)-Continued. 
angnlation, and of the figure, dimensions, and mean 
specific gravity of the earth as derived thei;cfrom. 

4°, London, 1858, l'I'· xvii, 728, 28 plates. (Gore.) 
Revd. in Roy. Astron. Soc., Month. Not., XVIII, 1858, 194-

199. 

Extension of the triangulation of the Ordnance 
Survey into France and Belgium with the measure­
ment of an arc of parallel in latitude 52° N. from Va­
lentia, in Ireland, to Mount Kemmel, in Belgium. 

4°, London, 1863, pp. vi,62, 7 plates. (Gore.) 

Sketches of scaffolds erected over the trigono­
metrical stations of the Ordnance Survey of Great 
Britain and Ireland. 

Fol., Southampton. 1865, 27 plate~. (Southamp­
ton, Ordnance Survey.) 

-- : .Clarke (A. R.). Comparisons of standards of 
length under the direction of-. 

London, 1866. 
Title in full under CLARKE (A. R.}. 

--- Account of the methods and processes adopted 
for the p1·oduction of the maps of the Ordnance Sur­
vey of the United Kingdom. 

40, London, 1875, pp. vi, 215. (Southampton, Ord­
nance Survey.) 

.Jeffrey (Henry M.). On the duals of geodesics and lines 
of cnrvature on an ellipsoid and on its pedal sur­
faces. 

Quart. Jonrn. Math., XII, 1873, 322-345. 

.Jervis ('l'homa11 Beat). Records of ancient science, ex­
emplified and authenticated in the primitive uni­
versal standard of weights and measures. Communi­
cated in an essay transmitted to Capt. Henry Kater. 

8°, Calcutta, xiv, 1835, pp. 29. (British Meseum.) 
--- On the state and prospects of the snrveys of 

India. 
Brit. A. A. S., Geogr. Section, vm, 1838, 98. 

.Jerwood (.James). On the a1>plication of weight to test 
the figure of the earth. 

Devonshire A. A. Sci., Lit. and Art, Trans., 1II, lo69, 
166-178. 

.Jimenez ( F.) y Fernandez (L. ). Determinacion de la 
longitud del J1tfodulo de segu ndos, y de la gravidad I'll 
Mexico a 2283 M. sohre el nivel de! mar. Ohservatorio 
astron6mico central. 

so, Mexico, 1878-'79, pp. 61. 

J'ohnson (William Woolsey). Note the catenary. 
Analyst, VI. 1879, 119-120. 

A discussion of formnlre which may arise in the meas· 
nremeut of a ba.se-line by means of a skel tape. 

.Johnaton (Alexander Keith). Historical notice of the 
progress of the Ordnance Sµrvey in Scotland. 

Roy. Soc. Edinb., Proc., m"; 1857,31-41. 

Jomard (Edmond-Framrois). Memoire sur le systeme 
mlltrique des auciens £gyptien11, coutenant des re­
eherchea sur lenrs connoio;sances g6ometriques et, sur 
lea mesures des autres peuples de l'antiquite. 

Fol., Paris, 1817, pp. 300. (Oxford, BodJ.,ian.) 
Valenr du degre terrestre; etcndue de l'ltgypt<i; ecbelle 

du oyoteme, 7 -9. 
Description d'un etalon m6trique orne d'hiero­

glyphes decoovert dall8 lee ruines de .Memphis par 
lea soins de M.16 ehevalier Drovetti. 

.. 0 , Parbs, l8'.l2, pp. 17, l plate. (Oxford, BodJeian.) 

.Jomard (Edmond-Fran9ois)-Continned. 
--- Lettre a M. Abel Remusat, sur une nouvelle me­

sure de coudee trouv6 a Memphis par M. le chev. 
Drovetti, et sa comparaison avec les autres mesures 
semblables connuesjusqu'9, present. 

8°, Pari~, 1827, pp. 27. (British Museum.) 
Bound with ~talon mctrique. 

--- :etalon m6trique trouve, a Memphis orn6 d'hiern­
glyphes, deconvert dans les ruines de Memphis. 

8°,Paris, 1827, pp.19, 1 plate. 
Bound with Lettre il M. A hd ltemusat. 

.Jordan (Wilhelm). Bericht Uher die von der grossher­
zoglich badischen Regierung fiir die Zwecke der eu­
ropiiischen Gradmessung begonnenen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 11'68, 3--4. 

--- :Bericht iiber den Stand der fiir difl Zwecke der 
fluropaischen Gradmessung ini Grossberzogthum Ba­
den uuternommenen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1869, 3. 

--- Ueber die Bestimmung der Genauigkeit mehr­
facb wiederbolter Beob!lchtungen einer Unbekann­
ten. 

Astron. Nachr., LXXIV, 1860, 200-226. 

--- Bericht iiber den Stand der im Grossherzogthum 
Baden unternommenen Arbeiten . 

Int. Geod. Cong., Gen.-Ber., 1870, 3. 

--- Ueher die Genauigkeit dersiiddeutschen Landes­
triangulirung. 

Astron. Nachr., Lxxv, 1870, 289-306 . 

--- :Bemerkungen zu der 2ten Gauss'schen Aullosnng 
der Hanpt.aufgabe der hoheren Geodiisie. 

Astron. Nachr., LXXVI, 11'<70, 30f.-312. 
Revd. in Jabrh. iih. d. Fortschr. d. Math., I~ 1869-'70, 839, 

by BllUS8. 

Ueber das Einschalten eines trigonometrischen 
Punktes in ein gegebenes Dreiecksnetz nacb der 
Methode der kleinst..u Qnadrate . 

Zeits. f. Math. (Schliimilch), XVI, 11'71. lfi4-W7. 
Revd. iu Jabrb. iib. d. Fort•chr. d . .Matb., Ill, 1871, MF, by 

B[1m"s]. 

Ueber die Genauigkeit eiufar:her geodiitischu 
Op.,ratfone n. 

Zeits. f. Math. (Schliimilch ), XVI, 1R71, 3!!7-427. 
Revrl. in J•hrb. iib. d. Fortschr. d. Math., m, 1871, at9, by 

B[RU~S]. 

Bericbt iiber die geodiitischen Arbeiten in Ba­
den f'tir daR J11br 1>;7:!. 

Int. Geod. Cong., Gt·u.-Ber., 1:'72, 1. 

--- Ueher die B'l'stimmnng dl's ruittleren Fehlers 
durch Wied ... rholung ,!er Beobachtnngen . 

Astron. Nachr., Lxxrx, 1872, 21!!-222. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., II, 1869-'70, 

841-842, by BRUJ!S. 

Vergleicbnng der Genauigkeit ver&cbiedener 
Gradmessungeu. 

Astron. Nachr., LXXX, 1873, 17-22, 67-70. 

--- Ueber die Genauigkeit der Langenm-ung ruit 
Ket.te und Lll.tten. 

Zdts. f. Vermes., 1, 1R72, 17-31i, 199-200. 

-- Ueber den mittleren Fehler der Latten- micl 
Kettenmessnng. 

Zeits. f, Vermea., I, 1872, 221-225 • 
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Jordan (Wilhelm)-Continued. 
--- Ueber tlie Bestimmung des Gewichtes einer dnrch 

die Methode der kleinsten Qn!Mlrate best\mmten Un­
bekannten. 

Zeits. f. Math. (Sch!Ornilch), xvn, 1872, 350-352. 

--- : Klose und Rheiner. Triangnlirung des Gross­
b&rzogthnms Baden. Revisionsberechnung von -. 

Carlsrube, 1873. 
Title in full under K1.0SB. 

--- Ueber die Berechnung des mittleren Fehlers 
einer Basismessnng. 

Astron. Nacbr., LXXX, 187:J, 189-190; LXXXI, 1873, 
51-56. 

Referring partly to Zacharire, "Note betreffend, etc." 

--- Ueber die }leihoden und Ziele der enropiiiscLen 
GradmesRung. Vortrag, geha.lten im naturwissen­
scbaftlichen Verein zu Carlsruhe.# 

so, Ca.rlsruhe, 1873, pp. 42. 
Tit.le communicated by the author. 

-- Verallgemeinerung eines !:\atzes der Metbode der 
kleinsten Quadrate. 

Zcits. f. Math. (Scblomilch), xvm, 1873, 116-120. 
Solution of nonnal equations. 

--- Mittheilungen iiber die Haupttriangulation des 
Grossherzogtburns Baden. 

Zeits. f. Vermes., n, 1873, 117-125. 

--- Kalender fiir Verrnessungskunde mit 1Witronomi­
schen Ephcrneriden fiir die .Jahrc 187 4+. 

Stuttgart, 1874+. 

--- Taschenbuch der praktischeu Geometrie. Eine 
Sammlung von Resultatcn der hoheren und niederen 
Vermessnngskunde. 

s0 , Stuttgart, 1874, pp. xi, 416. 
Revd. in Lit. Zeit. (8chliimilcl1i, xvm, 18U, 33-40; J'ahrb. 

iib. d. Fortschr. d. Math., v, 1873, 5D3, bv O[HRT. 
lllANN6]. 

This formed a part of Elemente der Verm-ungs. 
kunde.-Mll:RRJMAN, p. 222. 

Eine Inconsequenz in mane hen Dreieckenetzans­
gleichnngen. 

Astron. Nachr., Lxxxv, 1875, 69-72. 

--: Abbadie (A. d'). 06od~sie d'~thiopie, on tri­
angulation d'une partie de la haute ll!tbiopie. Revd. 
by-. 

Astron. Ges., Vierteljahrs., x, 1875, 39-50. 

--- Zur Vergleicbung des Soldner'schen rechtwink­
ligen sphariscben Coordinaten mit der Gauss'schen 
conformen 4hbil<lung des Ellipsoids anf die Ebene. 

Zeits. f. Vermes., IV, 1875, 27-32. 

--- Ein Beitrag zur Theorie der terrestrischen Strah­
lenbrechung. 

Astron. Nachr., LXXXVIll, 1876, 99-110. 
Re,·d. in J'ahrb. iib. d, Fortschr. d. Math .. VIII, 1876, 733-

734, by B[RUNS]. 

Ueber die Bestimmnung des mittleren Winkel­
rnessnngsfohlers eincr nach der Be81lel'schen Methode 
ausgeglichenen Triangulirnng. 

Astrou. Nachr., LXXXIX, lli76, 27-JO. 

--- Ueher Coordinatengewichte fllr Tria.ngnlirnng. 
Zeits. f. Vermes., v, 18761 107-115. 

-- Eiuige allgemeine Betrachtnngen Uber die J<'ehler 
in Polygonziigen. 

Zeits. f. Vermes., v, 1876, 175-179. 

Jordan (Wilhelm)-Continued. 
--- Die Beziehnng zwil!llben den wahrscheinlichsten 

Verbe81!0rnngen und den mittleren Fehler von Beob­
achtungen. 

Zeits. f. Vermes., v, 1876, 479-481. 
--- Ueher Seitenrefraction bei Triangnhrnngen. 

Zeits. f. Verllles., VI, 1877, 19"2-195. 

--- Trigonometrisehe Pankteinscbaltnng nach (}er 
Metbode der kleinsten Qnadrate. 

Zeits. f. Vennes., VI, 1877, 328-333 .• 
--- HandbuchderVermessnngs-Knnde. Zwciteum­

gearbeitet·e und vermehrte .A.nflage des Taschenbuchs 
der praktischen Geometrie. 8°. 

I. Stuttgart, 1877, pp. xiv, 717. Metzler. Methode 
der kleiusten Qnadrate und niedere Geodasie. 

Revd. by J, REBSTRIN, Zeits. f. Vennes., VII, 1878, 194-
199; Ylil, 1879, 508-512. 

II. Stuttgart, 187tl, pp. ix, 492. Holw •' Geodiisie. 
(Gore.) 

Revd. by B[RUNB), Jahrb. iib. d. Fori ·br. d. Math., IX• 
1877, 771-773. 

.A.usgleicbung eines Triangr:liruugsnetzes ruit 
Repetitionswiukelmessung. 

Zeits. f. Vermes., VII, 1878, 18-34, 12C. 
-- Uebersicbt der Literatur rur Vermessungswesen 

vom Jahr 1877. 
Zeits. f. Vermes., vn, 1878 (1)-(66). 

Metbode der kleinsten Qnadrate, 27-31; Robare Geoda. 
sie, 31-34. 

---, Lindemann, Muller, Ruckdeschel 11nd Schille. 
Bericht der Commission fiir geomP.t,riscl1e Genauig­
keitshestirnmungen. 

Zeits. f, Vermes., YIU, 1879, 352-374. 

-- Uebersicht der Literatur fiir Vermessungsweseu 
vom Ja.hr 1878. Bearbeitet von ProfeRsor J orda11. 

Zeits. f. Vennes., vm, 1879 (117)-(15-0). 
Methode der kleinsten Qnadrate (141); Hohere Georliisie 

Wld Gradm""8UD!l; (Ul)-(146). 

--- Elementare Regrlindung des Fnndamentalsatzes 
iiber die geodatiscbe Linie auf einer Umdrehungs­
tlache. 

Zeits. f. Vermes., IX, 1880, 297-298. 
See W!ERNER, Zueatz, ere. 
Su HBI.IRRT, Nochmals, eto. 

Ueber die giinstigste Seitengleichung im Vier­
ecke. 

Zeits. f. Vermes., IX, 1880, 65-73. 
--- Die Basismessung der preusslschen Landesa.nf­

nahme bei Gottingen im August 1880. 
Zeits. f. Vermes., Ix, 1880, 377-403. 

---: Helmert (F. R.). Die rnathematischeu und 
physikalischen Theorieen der hoheren Geodaeie, 1. 

Revd. by-. 
· Astron. Ges. Viertllljahrs., XVI, 1881, 170-180. 

-- und Steppes (~). Das deutscbe Vermessnngs­
wesen, bistorisch-kritische Darstellung auf Veran­
laesnng des deutschen Geometer-Vereius, unter Mit­
wirknng von Fachgeuossen lieransgcgeben. 

I. Hobere Geoiliiaie und Topographic. Ilerausge­
geben von Jordan. 

s0 , Stuttgart ,1882, pp. 287. 
II. Das V6l'Dle88Ungw._n im engeren Dienate der 

Staatllverwalt1illg. Bera.asgegeben von&eppes (K. ). 
Stuttgart, 1882, pp. iii, 482. (Viemaa., Geographic 

Institute.) 
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.Jordan (Wilhelm)-Continued. 
--- Das schweizerische Dreiecksnetz. Ziirich, 1881. 

Revd. by-. 
Zeits. f. Vermes., x1, 1882, 456-4l"i7. 

--- Bemerkung znr Rectification eines Meridian­
bogens. 

Zeits. f. Vermes., xi; 186'2, 622-625. 

--- Neue AufHisung der geodatischen Hauptaufgabe 
und ihrer Umkehrung. 

Zeits. f. Vermes., xn, 188:3, 6G-82. 

--- Elem en tare Begriindung der Beziehung zwischen 
der geodlitischen Linie nnd den Normalschnitteu. 

Zeits. f. Yermes., xn, ltlS:l, 238-241. 

--- Basis-Messungder preussiscben Landesaufnahme 
bei Meppen, ausgeflihrt im Juli 1883 unter der Lei­
tung des Chefs der trigonometrischen Abtheilnng 
der prenssiscben Landesaufnahmc, Oberstlientenant 
Schreiber. 

Zeits. f. Yjlrme8., xu, 1883, 577-584. 

Die Bessel'scben Erddirnensionen. 
Zeits. f. Vennes., xrv, 18&5, 22-28. 

--- Zur Theoric der Polygonziige. 
Zeits. f. Vermes., XIII, 1884, 197-203, 229-238; xv, 

1886, 332-:1:'15. 

Moglichkeit oder Unmoglichkeit eiuer Potheno­
tischen Bestimnrnng. 

ZeitB. f. Vennes., xv, 1886, 140-14fi. 

Ueber den Verlauf und die Verhandlungen der 
allgemeiuen Couferenz der internationalen Erdmes­
sung in Berlin in der Zeit vom 27. October bis 2. 
November lf-!86. * 

Zeits. d. Arch.- u. Ingenieur-Vereins zu Hannover, 
1887, 143+. 

--- Genauigkeits-Verhaltnisse der Polygonzug-Mes­
sung. 
· Zeits. f. Vermes., xvu, 1888, 1-18. 

--- Die deutschen Landesvermessnngen. Vortrag, ge­
halten auf dem siebenten deutschen Geograpbentage 
zu Karlsmhe (14. April 1887). 

Zeits. f. Vermes., XVII, 1888, 310-32". 

--- Die Fechncr'sche Formel fiir den wahrschein­
lichon Fehler. 

Zeit.s. f. Vermes., xvu, 1888, 374-375. 

Ueber giinstigste Gewichtsvertheilnng. Der 

Sehreiber'sche Satz. 
Zeits. f. Vermes., xvn, 1888, 641-649. 

--- Bestimmung eines Folgepunktes bei der t.rigo­
nometriscben .A.btheilung der Landes-Aufnahme. 

Zeits. f. Ve~mes., xvm, 188<J, 1-4. 

--- Die Gradruessung der .A.raber, 827 n&<Jh Chr. 
Zeits. f. Vermes., XVIII, 188!1, 100-109, 159. 

---, Die Grundformeln der terrestrischen Refraction. 
Zeits. f. Vermes., XVIII, 1889, 176-183. 

.Joum.. du GtSnie Civil, for Journal du g6nie civil des 
sciences et dee arts. 

so, Paris, 1828-'48. (Oxford, Bodleian.) 

J'oum. de Math. (LiouTille), for Journal de mathema­
tiqnes pures et appliquees (Liouville). 

40, Paris, 1836+. (Washington, Observatory.) 

.Joum. d. l!linea, f<Jf' Journal des mines. 
so, Paris, 1795-1815. (Washington, PatentOffiee.) 

Journ. d. Phys., for Journal der Physik. 
8°, Halle nnd Leipzig, 1790-·'94. 
Nenes Journal des Physik, 1794-'98. 

J'ourn. d. Sav., for Journal deR St;avans. 
4°, Paris, 1()65-17<J'2. 
Journal des Savants. 8°, Paris, 1797-1816+. 

(Washington, Congress.) 

Journ. f. Math. (Crelle), for Journal for die reiuo uu<l 
angowandte Mathematik (Crelle). 

4°, Derliu, 1826+. (Washington, 01.is.,rvatory.) 

Journ. Frank. Inst., for .Journal of the Franklin hrnti­
tute of the State of Pennsylvania. 

8~, Philadelphia, 18'26+. (Washiugtou, Pate11t 
Office.) 

Journ. Nat. Phil. (Nicholson), for Journal of Natural 
Philosophy, Cbemistry and the Arts (Nicholson). 

4u, Loudon, li9i3-1 01 \:-, Yols.). (Washington, l'at­
ent Office.) 

Juan y Santacilia (Jorge) y Ulloa (Antonio). RP-
1.acion hist6rica del >iage a la Awerica rneridioual 
hecho de 6rden de S. Mag. para medir algnuos gra· 
dos de meridiauo terrestre, y Yenir por ellos Pn C01Jo­

cimient,o de la verdadera figura y magnitud de la 
tierra, con otras varias ol,servacioneH astron6niica~, 
y phisicas. 

40, Madrid, 1748, 1, pp. [xix], 404; II, pp. 405--6t3"2; 
m, pp. (vu], 379; IY, pp. :i'30-60:~, [exes.] (Wash­
ington, Congress). 

&metime.s bonnrl i11 two Yoluwes, a.~ the pagination in­
dicates. 

------ Allgemeine Historie der Reisen zu \Vasser 
und zu Lande; oder Samrnlung aller Reisebeschrei­
bungen, welche bis itzo in verschiedeneu Spraclwu YOU 

allen Volkeru herausgegcben wor<len, uud eiu<'U yo\1-
standigen Begriff von der neuern Erdbeschreibung 
und Geschichte rnachen; worinuen der wirkliche Zu­
stand aller Nationen vorgestellt, und das 1111·rkwlir­
digste, nlitzlichste un<l wabrhaftigste iu Europa, 
A8ia, Africa, und Anwrica, in Ansehung ihrer ver­
schiedenen Reiche nud Liiutler; deren Lage, Grosse, 
Grauzeu, Eintheilung, Himmelsgegenden, Erdreich, 
Friichte, Tbierc, Fliisse, Seen, Gebirge, grossen und 
kleinen Stlidte, Hafen, Gebaude u. s. w., wie auch 
der Sitten und Gebrliuche der Einwohner, ihrer Re­
ligiou, Regieruugsart, Kiinste urnl \Vissenschaften, 
Hancllnng und Manufactureu, enthalten ist; rnit 
notbigen Landkarten nach denneuesten urnl richtig­
sten W ahrnebmungen, und mancberley Abbildungen 
der Stadte, Kiisteu, AuBl:lichten, Thiere, Gewlichse, 
K.leiduugen und anderer dc;1gleichen Merkwliulig· 
keiten versehPn. Neunter B:rnd, welcltPr dt s Dnn 
Georg Juan und des Don Antonio <,le Ulloa Reise uaclt 
siid-A.merica aus dem Spauischeu Uber~etzt, iu sich 
fa88et. 

40, Leipzig, 1751, pp. xvii, 656. (Washington, 
Congress.) 

--- --- Voyage l1istorique de l'Ameriqne rueridio 
nale, par-, conh'nan t l'histoire des Incas et Jes ob­
servations astnmmniques faites pour dHenniner la 
figure et la grandeur de la terre; traduit de l'espa­
gnol par de Monvillon.* 

40, Paris, 1752. 
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.Juan y Santacilia (.Jorge) y Ulloa (A.)-Continued. 
--- --- A voyage to South America. Trans. from 

the original Spanish by John Adams.• 
London, 1760-'72, 1806-'07. 

--- --- Observaciones astron6micas y phisicas 
hechas de 6rden de S. M. en los reynos del Pmii. For 
D. Jorge Juan y Santacilia y D. Antonio de Ulloa. 
De las qnales se deduce la figura y magintud de },. 
tjerra, y se aplica a la navegacion. 

}'ol., Madrid, 1773, pp. 396, 1 plate. (British Mu­
seum.) 

--- --- Historische reisbeschrijving van geheel 
Zuid-America; gedaan op bevel des konings. 

40, Goes, 1771, I, pp. 4:!8, 5 maps, 2 pl.; n, pp. viii­
iv, 406, 9 maps, 4 pl. 

Jurgensen ( Chr. ). Om <len Form elder Tjener til at bes­
teu1mt Jordklodteus Fignrved Jagtta1o,TC]ber over Pen­
duleta s,·ingninger. 

K. danske Viden., Porbandl., 1843, 65-72. 

Jiitner (.Joseph). Trigonometrische Vermesaung der 
K. Hanpstadt Prag und ihre Umgebnngen von 
ltl04-'12. 

t<0 , Prag, pp. 120, 1 cnart. 
Ilound also in K. bobmiscbe, Ges. d. Wiss., Abhandl., 

VIII, 18~4:. 

Trigonometrische Verrnessung von Wien. 
K. k. St.en1warte, Ann., xx, 1840, 1-2. 

Jullien (114.). Memo ire sur la probabilite des errenrs dans 
la. sommc 011 dans la moyenne de plusieurs observa­
tions." 

Ann. de Mat. '.Tortolini), 1, 1858, 76-88, 149-l!in, 
2'..!7-2:l7. 

Jung (Johann). De structura gloui terraqnei exteriori, 
et quomodo corpora marina petrefacta in montis ter­
neqne strata. pervenerint. • 

Moguntinre, 1767. 
POGGENDORFF, J, 1212. 

Kiimtz (Ludwig Friedrich). Ueber die Lange des Se­
cuudeupendels, uach dt'n neuereu Unrersuchnngen. 

Hertha, ix, 1827, 71-122, 197-208, 417-442; x, 1827, 
376-386. 

--- Die Erde; Gradmessung. 
Encycl., Ersch u. Gruber, XVIII, Theil xxxv1, Leip­

zig, 1842, 282-291. 
PendelmessunJjten, 291-299; Tl1eoretische Re"°timmuug 

der Figur, 200-319; DiclJUgkeit, 319-327. 

Kastner (.A. G.): Lulofs (J.). An1eitung zu der ma.the­
ma.tischen uncl pbysikalischen Kenntni811 der Erdku­
gel. Translated by -. 

Gottingen, 1775. 
Title in full under Lt:LOFS (J.). 

--·- Quanta incertitndine designentur vertices angu­
Iornm acutiorum. 

Acad. Mogunt., Acta, 1778, 177-190. 

--- De objecti e duobus locis dissitis visi invenienda 
distantia a superficie terrre. 

Acad. Mogunt., Acta, 1782-'tl3, v1, 1-11. 

--- Weitere Ausf'tlhrung der matbematiscben Geogra­
phie besouders in Ab•icbj anf die spbiiroidische Ge­
stalt der Enle. 

8°, Gottingen, 1795, pp. xxxii, 526, 5 plates. (Brit­
ish Museum.) 

Ueber die Erde als ein Sphlimid betnM>btet, ll?rlU; 
Scbwungkraft auf der Erde, 137-200. 

K. Ak. Weten. Amsterdam, Versl., for Verslagen en 
mededeelingen der Kouiuklijke Akademie van We­
tenschappeu, Afdeling Natunrkunde. 

8°, Amsterdam, 185:l+. (Washington, Congress.) 

K. Ak. d. Wiss. Monatsber., for Monatsbericht der 
kon. (prenssischen) Akad!(mUi der Wissenschaften. 

S0
, Berlin, 1856+. (Washington, Observatory.) 

K. Ak. d. Wiss., Ber., for Bericht Uber die zur Bekannt­
rnachnng geeigneten Verhandlungen, Konig!. (preus­
sische) Academic der Wissenschaften. 

S0 , Berli11, 1836-'55 (:!O vols.). (Wa"hington, Ob­
servatory.) 

K. Ak. d. Wiss., math. Cl., Abhand.l.,jor Konig!. (preu.s­
sische) Akademie der Wh1senschaften, Abbandlungen 
(mathematische Classe). 

4°, Berlin, 1804+. (Washington, Observatory.) 

K. hayer. Ak. d. Wiss., Denkschr., for Df'nkschriften 
der konigl. bayerischen Akademie tier Wissenscha.f­
ten, Miiuchen. 

4°, J\.Ilinchen, 1808-'24 (90 vols.). (Washington, 
Congress.) 

K. bayer. Ak. d. Wiss., Sitzber.,for Sitzungsbericbt der 
kon. bayerischeu Akademie der Wissenschaften. 

8°, Miinchen, 11360+; Mathem'ltiscb-physikaliscbe 
Classe, 11368+. (\Va~hington, Observatory.) 

K. bayer. Ak. d. Wiss., math.-phys. Cl, Abhandl., for 
Abhandlungen der rnathematisch - physikalischen 
Claase der kou. bayeriscben Akademie der Wissen­
schaften. 

40, Miinchen, 1829+ (published in 1832). (Wash­
ington, Observatory.) 

K. bOhm. Ges. d. Wiss., Abhandl., for Abhandlungen 
der konigl. lJohmischeu Gesellscbaft der Wissen­
Hchaften. 

4°, Prag, 1785+. (Washington, Congress). 

K. danske Videns., Forhandl., fm· Oversigt over det 
kong. danske Videnskaberues Selskabs Forbandlin­
ger, og tlets Medlemmers Arbeider. 

8°, Kj0benbavn, 1806+. (Washington, Congre1111.) 

K. Ges. d. Wies. Gottingen, Abhandl., fo1· Abhandlun­
gen der konigl. Gesellschaft der Wissenschaften zu 
Gottingen. 

4°, GOttingen, 1838+. (Washington, Congress.) 

Kahler (.Johann). De terra ejnsque fignra, magnitu­
dine, motu et loco in universo, interiori strnctnra, 
etc." 

Rintuli, 1682. 
POGGRMDORFF1 J, 1219. 

Kaiser (Franz) en Stuart (Cohen). De eiscben der me­
dewerking aa.n de ontworpen grlWMlmeting in midden 
Europa.• 

Amsterdam, 1864. 

--- Scbreiben iiber die holllindiscbe Oradmeasungs­
Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1B64, 16-18. 

--- Nacbricbten iiher die Tb.,iJnahme des Konig· 
reichs der Niederlande an der mittelenropiischen 
Gradmessung. 

Int. Good. Cong., Gen.·Ber., 1865, 11-12. 
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Kaiser (Franz)-Continued. 
--- Rapport omtrent de tweede algemeene bijeen­

komst det gemagtigden voor de graadrneting in Eu­
ropa. 

b0 , Amsterdam, 1867 [excerpt], pp. 83. 

--- Bericht fiber die. Theilnahme des Konigreichs der 
Nicderlande an der mitteleuropaischen Gradmessung 
im J ahre 1866. 

Int. Geod. Cong., Gtln.-Ber., 1866, 13-15. 

--- Bericht iiber die flir die europiiische Gradmes­
sung im Jahre 1868 von Seiten des Konigreicbs der 
Niederlande ausgefiihrten Arbeiten. 

Int. GeoJ. Cong., Gcn.-Ber., 1868, 16-24. 

--- Ueber einen neuen Apparat zur absoluten Be­
stimmung von personlicben Fehlern. 

K. Ak. Weteu.Amsterdarn, Versl., II, l86t!, ii, 216-
236. 

--mid Stamkart {F. J.). Bericht tiber die fiir die 
ropiiische Gradmessung im Jahre 1869 von Seiteu des 
Konigreichs der Niederlande ausgeflihrten Arbeiten. 

Iut. Geod. Cong., Gen.-Ber., 1869, 12-18. 

Kalmar (Alexander von). Bericht iiber die von der 
Triangulirungs-Calcul-Abtheilung des k. k. militar­
geographischen Institutes im Jahre 1879 1iir Zwecke 
der europaischen Gradmessung ausgefiihrten Arbei­
ten. 

Int. Geod. Cong., Gen.-Ber., 1879, 98-101. 

--- Bericht iiber die von der triangulirungs-Calcul­
Abtheilung des k. k. militii.r-geogra.pbischen lnsti­
tntes im Jahre 1880 fiir die Zwecke der europiiischen 
Gra.dmessnng a.usgeftihrten Arbeiten. (Oesterreich.) 

Int. Geod. Cong., Gen.-Ber., 1880, 23-29. 

--- Bericht Uber die Leistungen der a.stronomiscb­
geodiitischen Abtbeilung des k. k. militiir-geogra­
pbit1chen lustitutes fiir die Jahre 1881 und 1882. 
(Oesterreich.} 

Int. Geod. Cong., Gen.-Ber., 1881-'82, 91-111. 

--- Bericht iiber die Leistungen der astronomisch­
geodatischen Abtheilung desk. k. militiir-geogra.phi­
schen Institutes im Jahre 1883. (Wien.) 

Int. Gtlod. Cong., Gen.-Ber., 1883, 261-269. 

-- und Hartl (H.). Bericht Uber die Leistung der 
geodiitischen Gruppe des militar-geograpbischen In­
stitutes. 

Int. Geoo. Cong., Verlrnndl., 1884-'iIB, 154-177. 

--, Sterneck (R. von), Hartl(H.), undTinter(W.). 
.Bericht ttber die Gra.dmessungs-Arbeiten der astro­
nomisch-g~odiitischen Gruppe des k. k. militiir-geo­
graphischen Institutes im Jahre 1887. 

Int. Geod. Cong., Verhandl., 1887, vii, 1-18. 

KaJ11pf (F.) and Tillman (S. E. }. Geodetic computation. 
U.S. Eng. Rep., 1878., Ap. NN., 28-37. 

Kane (J. K.). Reportouthehistorya.ndprogreSBofthe 
American Coast Survey. 

A. A. A. S., Proc., 1859, 27-150. 

Eater (Henry). Description of a new compensation 
pendulum. (H.) 

Journ. Nat. Phil. (Nicholson), xx, 1E08, 214-220. 

--- An acoount of experiments for determining the 
length of the pendulum vibrating seconds in the lat. 
itnde of London. 

.Roy. Soc. London, Phil. Trans., 1818, 32-109. 

Kater (Henry )-Continued. 
--- On the length of the French metre estimated in 

parts of the English standard. 
Roy. Soc. London, Phil. Trans., 1818, 110-117; 

Ann. de Chim., VIII, 1818, 376-382. 

---: Young (T.). ApJiendix to -'s account of ex­
periments for determining the length of the pendu­
lum vibrating seconds in the latitude of London. 

Roy. Soc. London, Phil. Trans., 1818, 93-10!); Mis­
cel. Works of Thomas Young, II, London, 1855, 1-7. 

--- An account of experiments for doterminiug the 
va1·iatiuus in the length of the pendulum vibrating 
seconds, at the principal stations of the trigoJJornet­
rical survey of Great Britain. 

Roy. Soc. London, Phil. Trans., c1x, 1819, 337-508; 
Edinb. Phil. Journ., u, 11"20, 319-:125. 

---: Watts (W.). Remarks on -'s paper, contain­
ing experiments for detenniuing the lPugth of the 
seconds pendulum iu the latitude of Loudou. 

Ediub. Phil.,Journ., 1, 1819, 321'>-337. 

--- An account of the comparisons of various Brit­
ish standards of linear measure. 

Roy. Soc. London, Phil. Trans., cx1, lt!21, 75-94. 

--- An account of experiments ma<le with au.inva­
riable pendulum at New South Wales, by Major­
Genera.l Thomas Brisl1ane. 

Roy. Soc. London, Phil. Trans., cx1n, 18~3, :~08-32G. 
---: Young (T.). The resistance of the air d<Oter­

mined from -'s experiments on the pendulum. 
Quart .• Tour. Sci., xv, 1823, 351-:!56; Miscel. Works 

of Thomas Young, II, Loudon, 1855, 93-98. 

---: Walbeck (H.J.). Vergleichung der Secunden­
pendel-Beohachtnngen -'s unter sicb selbst nach 
der Methode der kleinsten Qnadrate. 

Astron. Nachr., 1, ltl23, 253-256. 
--- : Galbraith (W.). Remarks on the experiments 

of the pendulum made by -. 
Phil. Mag. (Tilloch), LXIV, 1824, 161-170. 

--- An accouut of the construction and adjustment 
of the new standard of weights of the Uuited King­
dom. (H.) 

Roy. Soc. London, Phil. Trans., 1826, ii, 551-552. 
---: Saigey. Comparaison des olJservations du pen­

dnle a tliverses latitudes; faites par-. 
Bnll. Sci. Math. (Saigey), vn, 1827, 31-43, 171-184; 

Hertha, XIII, 1829, 287-290. 
--- An account of trigonometrical operations in the 

years 1821, 1822, 1823 for determining the difference 
of longitude between tho royal observatories of Paris 
and Greenwich. 

Roy. Soc. London, Phil. Trans., cxv111, 1828, 153-
239. 

--: Sabine (E.). On the reduction to a vacuum of 
-'s convertiblt1 pendulum. 

Roy. Soc. London, Phil. Trans., 1829, 331-3:il:I. 

--- On the error in standards of linear measure aris­
~g from the thickness of the bar on which they are 
traced. 

Roy. Soc. London, Plll.1. Trans., c:xx, 1830, 359-38'2. 

· - An account of the construction and verification 
of a copy of the imperial st.andard yard made for the 
Royal Society. (H.) 

Roy. Soc. London, Phil. Trans., 1831, 345-347 • 
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Kater (Henry)-Continued. 
--- An account of the construction and verification 

of certain standards for the Russian Government. 
(H.) 

4", London, 1832, pp. Z'l. 

---: Jervis (T. B:). Records of ancient science ex­
emplified in the primitive universal standard of 
weights and measures. An essay transmitted to-. 

Calcutta, 1835. 
Title in full undet· JRRVIB (T. ll.). 

Contribntiom1 to astronomy and geodesy from 
the Cape of Good Hope.• 

London, 1851. 

--: Finger (J.). Ueber ein Analogon des - Pen­
dnles. 

K. k. Ak. d. Wiss. Sitz.-Ber., LXXXIV, 1881, ii, 
168-193. 

Kaupert und Bersch (0.). Bericht iiber die geodati­
schen Arbeiten in Hessen, 1864, 1865, 1866. 

Title in full under JHlltBCH (0.). 

K[ay) (D[avid ]). Trigonometrical survey. 
Encycl. Brit., 8th ed., xx1, 1860, 330-337. 

Kayser (E.). Das Niveau in ueuer nnd erweiterter An­
wendung fiir geodatische und a.stronomische Zwecke. 

Astron. Nachr., LXXXIII, 1874, 1!41-264. 
Revd. in Jahrb. iiL. d. Fortachr. d. Math., vi, 1824, 729-730, 

by ll[nu .. s]. 

Keelan (H.) and Hennessey (J.B. N.). Sutlej series. 
India, Trig. Survey, IV, 1876, VIII, 60. 

Keller (Filippo). Sull' attrazione dellemontagne. (H.) 
Com. Geol. Ital., Firenze, m, 1872, 99-110, 241-242. 

--- Ricerche snll' attrazione delle montagne, con ap­
plicazione numeriche. (H.) 

8°, Roma, 1873. 

Kelly (:P, ). Metrology; or an exposition of weights 
and measures, chiefly those of Great Britain and 
France, comprising tables of comparison, and views 
of various standards; with au account of laws and 
local customs, parliamentary reports, and other im­
portant documents. 

80, London, 1816, pp. vi, 112, 20. (Oxford, Bod­
leian.) 

Revd. by J. H1mscn.1:L, Nature, xx1v. 1881, 237-238. 
Length of seconds pendulum at different latitudes, 8; 

Length of a degree of the meridian In dift'erent lat!· 
tndes, II. 

Kerachbaum (G. ). Ueber Winkela.usgleichung. 
Zeits. f. V .. rmes., III, ltl7 4, 85-1;9. 

--- Ueber Winkel Centriruug. 
Zeit.s. f. Vermes., v, 1876, 115-119. 

--- Ueber die nene v~rmessung im Staate New York. 
Zeits. f. Vnrnes., x, 11'81, 269-280. 

--: Comstock (C. B.). Notes on European sur­
veys. Revd. hy -. 

Zeito. f. Verme•., XII, 1883, 1~16', 197-228, 241-200, 337-
353. 

Heber dif' PortA~hri1'te der Arheiten der Klisten­
vermeRsnng der Yereinigt.en Staaten von Nord 
Amel'ika. 

Zeit.s. f. Vorm~~ .• XIII, 1884, 497-499. 
Review of U.S. C. and G. Survey Rep., for 1882. 

Kerschbaum (G.)-Continued. 
--- Die nord-amerikanische Basisme!ISung von Chi­

cago. 
Zeits. f. Vermes., XIII, 1884, 533-547. 

--- Ba.sis-Apparat mit Eis-Temperatur. 
Zeits. f. Vermes., XIV, 1885, 251. 

Kerwijk. Geodesie, voor de Kon. Militaire Akademie. 
Communicated by Prof. v AN DEN BERG. 

Kexler (Simon). A.rithmetica geodretica denaria. * 
12", A.bore, 1649. 

PooGENllORFF, I, 1251. 

E. k.Ak. d. Wiss.,math.-naturwiss. CI., Denkschr., 
for Denkschriften der kaiserlich kouiglicben Aka­
demie der WisHenschaften, mathematisch-natnrwis­
senschaftlicbo Classe. 

4°, Wien, lSiiO+. (Washington, Observatory.) 
I 

K. k. Ak. d. Wiss., math.-phys. Cl., Sitz.-Ber., fl1f' 
Sitzungsbericht Mr kaiscrlichen Akademie der Wis­
senschaften, mathematisch- natnrwis.senscha.ftliche 
Classe. 

8°, Wien, 1848+. (Washington, Ohservatory.) 

E. k. geogr. Ges., Mittheil./or Mittheilnngen der kaiser­
lichen und koniglicheu geographischen Gessellschaft 
in Wien. 

8°, Wien, 1857+. (Washington, Congress.) 

K. k. mil.-geogr. Inst. Mittheil., for Mittheilungen, k. 
k. militar-geograpbisches Institut. 

So, Wien. (Gore.) 

E.k. polytech. Inst., Jahrb.,for Ja.hrbuch k. k. poly­
technischeH Institut. 

so, Wien, 1819-'39 (20 vols.). (Washington, Pa.t­
ent Office.) 

K. k. Sternwarte, Ann., for Annalen der kais. kon. 
Sternwarte. 

Fol. and 40, Wien, 1821+. (Washington, Con-· 
grel!S.) 

Klein (Franz). Die wissenscbaftlicben Instrnmentea.uf 
der niederii11terreichiscben Gewerbea.nsstellung 1880. 

Centralzeitung f. Optik u. Mech:, 1880, 186-187, 

--- Zweck und A.ufgabe der europaisohen Gradmea­
sung. 

4°, Wien, 1882, pp. 41. 

Separat-Abdruck ans Nr. 8 der "Mona.tsbllltloer des wi•· 
sensehaftliehen Club" vom 15. Yin 11182. 

Die Figur der Erde. 
K. k. geogr. Ges., Hittheil.1 xx:v1, 18831 161-173, 

217-1!41. 

Klein (l.). Ueher die Griil!se und Gestalt der Erde. 
Geogr. Mittheil. (Petermann}, xv, 1869, 114-116. 

Kleyer(A.). Voll11taT1dig gelOste Anfgahenllllmmlnng, 
nebst unge!Osten Aufgaben aue alien Zweigen der 
Rechenkunst, der niederen nnd hoheren Mathematik, 
Physik, Meehanik, Chemie, Geodiiaie;etc.* 

So, Stuttgart, 1881-'84. 

Klimmen (Albrecht Johann): Caasini (J.). Abha~d­
lnng von der Fignr und Gro88e der Erde. Translated 
by-. 

ZUrich, 1741. 
Title in full lUlcler C4811llfl (J°.).. 
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BJingenstierna (S.). Von Erfindung der Grosse und 
Gestalt der Erde a.us Vergleichung von 2 Meridian­
graden. • 

Stockholm, 1744. 

lt.loden (Karl Friedrich). Ueber die Gestalt und die 
Urgeschichteder Erde, nebst den davon abhaugenden 
E1'8Cheinungen in astronomiscber, geognostischcr, 
geographischer nnd physikaliscber Hinsicht. Zweite 
vermehrte Anf!age der Grnndlinien zn einer neuen 
Theorie ller Erdgest.altung. 

su, Berlin, 1829, pp. xxviii, :384, 6 plates. (Gore.) 

lt.lose tmd Rheiner. Triangulirung des Groseberzog­
thnms Baden, in der Zeit von 18:l:P5~. Im Auftrage 
des gr. Ministeriurns des Inneru, auf Grund der 
Acten des gr. · Katasterbtireaus beschrieben und 
durch Revisionsherechnungcn nach der Methode der 
kleinsten Qnadrate erliiutert. · 

Fol., Carlsruhe, 1873, pp. 68, 5 plates. (Litho­
graphed.) (Berlin, Geodetic Institute.) 

lt.lostermann. [Die Ursachen der Anomalie in den 
Graden der Mittags-Kreise und der Versehiedenheit 
in der Ellipticititt des Erdballs.] 

Gott • .Anzeigen, 1.xxvu, 1785, 1169-1175. 

- Recherches sur le degre du meridien enire Paris 
et Amiens et sur la jonetiou de l'observatoire de 
Greenwich a celui de Paris. 

4°, St.-Petersbourg, 1789, pp. 35, 1 plate. (Berlin, 
Observatory.) 

ltliiver. Ueber die Abweichnng der Abplattung un­
serer Erde, welche ans ihrer jetzigen Rotations­
geschwindigkeit gefolgert werden. muss und der­
jenigen, welche die wirkliche Beobachtung ergeben. 

Deutsche Naturf.-Versaml., Ber., 1844, ii, 38-41. 

Kliigel (G. S.). Ueber die Figur der Erde. 
Ailtron. Jahrb. (Bode), 1787, 165--172; 1788, 20~213. 

From the area of Peru, France, and Lapland. 

--- Parallaxenrechnung, mit RUcksicht auf die sphli­
roidische Gestalt der Erde. 

Astron. Jahrb. (Bode), 1800, 132-144. 

--- Aufgabe zur Meteorologie nnd Erdmesskun.at. 
Ann. d. Phys. (Gilbert), XIX, 1805, 115-117. 

Jt. Nederl. Inst. Weten., VerhandeL, for Ni1mwe Ver­
handelingen, Kon. Nederla.ndsch Instituut van 
Wetenschappen, Letterkunde en Schoone Knnsten. 

4°, Amsterdam, 1827-'52. (Washington, Congress.) 

JCnooh (August Wilhelm von). Ueber Pendelsehwin­
gungeu von Kiirpern, die an einem Faden mit der 
Hand gehalten werden. 

Ann. d.Phy:. (Gilbert), LVII, 1817, 360-388. 

---: Wagner. Ueber die sogenannte Pendel-Ver­
anche des Prof. - in Braunschweig. 

Ann. d. Phys. (Gil be rt )1 ux, 1818, 328-3.12. 

JCnogler (Gabriel). Nachricht von astrouomi11ehen 
Beobachtungen in Deutsohland und China, nnd von 
einer chinesischen Grad-Messung. 

Mon. Corr. (Zach), 1, 1800, 241-251. 

- Nachricht von einer merkwUrdigen neu aufge­
fnndenen chinesisehen Grad-Messung. 

Mon. Corr. (Zach), 1, 1800, 589-$3. 

X. Norske Videns., Sanll., f<>r Nye Samling af det kon­
gelige norske Videnskabers Selskabs Skrifter. 

4°, Kj¢benhavn, 1784-'88 (2 vols,). (Washington, 
Congross.) 

Kocher (Franz Adrian). Darstellnng der mathema­
tischen Geographic, fiir die obereu Gyrnuasialklassen 
uud hiiheren Biirgerschulen. 

8°, Breslau, 18:39, pp. 43, 2 plates. (Berlin, Royal.) 
Gestalt nnd Grosse der Erde. 16-19. 

Kohler (Conrad). Die Landesvermessung des Konig­
reichs Wiirtternberg. In wissenschaftlicller, tech­
nischer uud geschichtlicher Beziehuug auf Befehl der 
k. Uegiernng bearbeitet und mit dereu Genehmiguug 
herausgegeben von -. 

4°, Stuttgart, l8f18, pp. xii, 428, 3 charts. (Gore.) 

--- ""d Kundt. Bericht der ruecklenburgischeu 
Landes-Vermes,ungs-Commission Uber die Ill73 aus­
geflihrten Arbeiten und llerechnungen. 

Jut. Geod. Cong., Gen.-Ber., 1873, 6-7. 

-- und Paschen ( P.). Grossherzoglich mecklen­
bnrgische Landesverurnssnng. 

Schwerin, 1882. 
Titfo in full under PASCIIRN (P.). 

Koelher (J.). Dissertationes geographicm de terr9. 
ejusq ue magnitudine, fignra, motu, l:oco. • 

Rentuli, 1682. 
LALANDE, 305. 

Konig (Arthur): Richan: (P.). Eine ncue. Methode 
zur Bestimrnuug der Gravitationsconstante. 

K. Ak. d. Wiss., Sitz.-Ber., 11:384, 1203-1205; 
Nature, XXXI, 1885, 260, 484. 

Kopen (Mfiller). Ou the triangulation of the ro~'al 

Russian survey. 
Inst. Civil En11;., Proc., XLU, 11:375, 391-392. Trans­

lated by W.R. B. 
From Zeits. des Vereius deutscher Ingcnieure, 1875, 

224-228. 

Koll (A.) und Waltmann. Formeln der Mathematik. 
Theorie der Beobachtnngsfehler. 

Bonn, 1886. 
Title in full uncler WRLTMANN. 

Koll (Otto). Eiuige Formulare fiir trigonometrische 
und polygonoruetrische Rechnungeu. 

Zeits. f. Vermes., n, 1877, 305-327. 

--- Geodatische Reiseskizzen ans SUddeutschland. 
Zeits. rheinisch-westphal. Laudruesser-Vereins, 

v1, 1886, 22-25. 

Koppe (Karl). Die matbematische Geographic nnd die 
L11bre Yorn Weltgebiim1e fiir den Uutenicht in 
hoheren Schnlen sowfo auch zur Selbstbelelirnng. 

8°, Essen (Esslingen), 1872, pp, vii, 119, 1 chart. 
(Berlin, Royal.) 

Die Gestalt <ler Erde, 6-10. 

Bestimmuug der Achse des Gotthardtunnels 
(1874-'75). 

Zeita. f. Verrues., IV, 1875, 369-444; v, 1876, 129-
145, 353-382. 

- : Helmert (F. R. ). Discnt<sion der Beohachtungs­
fehler in -'s Vermessung Itir die Gotthardtunnel· 
achse. 

Zeite. f. Vermes., v, 18761 146-155. 
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Koppe (Xarl)-Continued. 
- Der Basisapparat des General Ibafiez und die 

Aarberger Basismessung. 
40, Nordhauseu, 1881, pp. 11. Eggendor.ff. 

Revd. by SCHLEBACH, in Zeits. f. Vermes., XI, 1882, 95-98. 

--- Die Ausgleiehungsrechnung nach dcr Methode 
der kleinsten Quadrate in der praktischen Geome­
trie. 

s0 , Nordhausen, 1885, pp. viii, 22-2. (British Mu­
seum.) 

Kofistka (Karl F. E.). Bericht iiher die wichLigsten 
Werkstatten fiir geodiitische lnstrnmente inDeutsch­
land und Frankreicb. • 

Prag, 1854. 
POGGENDORFF, I. 1306. 

--- [Results of the measurements of tlte earth's 
magnitude.] 

Ziva; Casopis prnodnicky, x1, 186:3, 141-154. 

X:oamos,far Ko<Sµo>. Les Moniles. (Moigno.) 
so, Paris, 1874+. <'Vasbington, Patent Office.) 

Kotzebue: Lenz IA. F. E.). Pbysikulisclw Beobach­
t1111ge11 angestellt unter dem Commando 1les Capi­
tains -. 

Acad. 1le St.-P6!~1·slmurg, Mem., I, 1831, 2'26-228. 

Krafft (Georg Wolfgang). De tignra terne. 
Acad. de St.-P6tersbourg, Com., v111, 1736, 2'20-

252. 

--- De gravitate terrestri. • 
40, St. Petersburg, 1749. 

--- De fignra terrm. 
Accad. Sci. Bologna, Com., VIII, 1785, 199-228. 

Krafft (Wolfgang Louis). Sur la mesure unh•erselle 
decretee, le 8 mai 1790, par l'Assemblee nationale, 
et sur le projet de mesurer la meridienne de France. 

Jonrn. d. Savans, 1791, 154-155. 

--- Analyse des experiences faites en Russie sur la 
longueur du pendule a secondes, ou le rapport de la 
pesanteur en ditforentes latitudes. 

Acad. <le St.-Petersbourg, Acta, vu, 1793, 215-
228. 

-,-- De tempore mmillationis penduloruw, dun arena 
dat:c amplitudines cujuscuruque descrilmnt. 

Acad. de St.-Petershonrg, Aeta, IX, 1794, 2'25-242. 

Kramer (Johann Hermann). U!lber den Gebrauch 
eiuet· Normal-Linie bei geodatischen Arbeiten, ein 
Bei trag zur Geometric." 

Hamm nnd Miinster, 18"22. 
PoomtNflORFF, 1, 1312. 

Krayenhoff (Cornelius Rudolph Theodor von ). U eber 
die neue astronomisch· trigonometrische Landes-V 11r­
mes.snug der bataviscben Republik. 

Mon. Corr. (Zach), vur, 1803, 501-506; xx, 1804, 
168-186, 264-208. 

--- Precis historiqne des operations geodesiques r.t 
aatronomiques faites en Hollande; pour eervir de 
ba~e a la topograpbie de cet Ji'.: tat. 

Squa.rc 8°, La Haye, lbl5, pp. xvi, IBO. (Gore.) 

-- Precis histori11ne deR 011erations gOOdesiques et 
astronomiques faites en Hollande; pollI' servir de 
base ii. la topograpbie de cet l'.:tat. 

4°, a La Haye, 1827, pp. xxx, 202, 1 ehart. (Brus 
1Jels, Cartographic Institute.) 

Krlel (Karl). Observations geodesiqes et magnetiqnes 
faites en Autricbe pendant l'annee 1846. 

Acad. clc Belgique, Bull., xrv, 1847, 286-291. 

Observations geodesiques et magnetiques faites 
daus les Eta.ts autriehiens pendant les annees 1847 et 
1848. 

Acad. de Belgique, Bull., xv1, ltl49, i, 329-333. 

Kries (J.). Die Principien der Wabrscheinlichkeits­
rechnnng. • 

J<'reiburg, 1886. 
Kreplin (Heinrich). Ueber die Construction von geo­

diitischen Instrumenteu fiir den Gebraucli <le., 'In· 
geuieurs und des Topographen. 

Zeits. f. Vermes., x, 1881, 122-126. 

Kretschner. Zur Theorie der geodatischen Linien auf 
den Rotationsfiachen. • 

4c, Berlin, 1864. 
Kriiger (Louis). Die geodatiscbe Linie des l"lphiiroids 

und Untersucbnng darliber, wanu dieselbe aufhort, 
kiirzeste Linie zu sein. 

8°, Berlin, 1883, pp. 28. (Munich, Royal.) 

Kriiger (Paul). Rotations- nnd Pendelbewegung eines 
Kiirpers in einer Flussigkeit. 

8°, Danzig, 1882, pp. 42. (Oxforcl, Bodleian.) 

Krusper (S. von). Ueber die Vergleichnng von Strick· 
maassen in Fllissigkei ten.• 

Budapest, 1873. 

--- Handbuch der Geodasie,• 
Budapest., l&l5. 

K. sachs. Gee. d, Wise., math.-phys. CL, AbhandL, Jo•· 
Abhandlungen der mathematiseh-pbysischen ClaSBe, 
konigl.-siichsische Gesellsohaft der Wissenschaften. 

S0 , Leipzig, 1850+. (Washington, Observatory.) 

K. siichs. Ges. Wiss., math.-phys. Cl., Ber., for Bericbt 
Uber die Verhandlungen der kiinigl.-sachsiscben Ge­
sellsehaft der Wisseuschafteu, mathema.tisch-phs· 
siscbe Classe. 

8°, Leipzig, 1S49. (Washington, Observatory.) 

K. Svenska Veten. Ak., Hand.I,, for Handlingeu, 
Konigl.-Sveoska Vetenskap~ A kademien. 

so, Stockholm, 1739+. (Washington, Congress.) 

K. Svenska Vetens. Ak., Ofvers., far Ofversigt at' 
(Konigl.Svenska) Vetenskaps Akademien Forhand­
liugen. 

S0 , Stockholm, 1844+. (Washington, Congress.) 
Kuttner (W.). Einitihrling nnvollstandiger Beoba.ch· 

tungen in die Wahrscbeinlichkeitsrechnung. 
Zeits. f, Math. (Sch!OmHch), XXIX, 1884, Hl3-2ll. 

1".evd. in Jahrb. iib. d. Fortschr. d. :Math., xvi, 1884, li!G-
187, by Ls. (LAZARUS]. 

Kuhlberg (P.). Resultate ans Pende],boobacbtungen im 
Kaukasus. 

Alltron. Nachr., XCIX, 1881, 282-288. 
--- Untersuchungen iiber deu Einfillbo des Mit­

schwingtlnB des znm russiachen akademischen Revi· 
sion-Pendel-Apparate gehiirigen Stativs anf die 
Lange des Secnndenpendels. 
~tron. Na.chr., CI, 1882, 243-246. 

-- Ueber die Anwendnng eiues leichten Peudels zur 
Bestimmung der Correction irl.r dasMitschwingen des 
Stativs der russischen Akademischen BevemoD1pen• 
dels. 

Astron. Nachr., <:XIII, 18861 1-4. 
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Xummell (Charles Hugo). New investigation of the 
law of errors of observation. 

Analyst, n1, 1877, 133-140, 165-171. 

--- To find the least distance between two places 
given by latitude and longitude, taking into account 
the polar compression. 

Analyst, IV, 1877, 117-120. 

--- Strenge Gleichungeu zwischen den Seiten eines 
Dreiecksnetzes auf irgend einer Oberflache, insbe­
sondere auf Besscls mittlerem Erdsr•haroid. 

Ltron. N achr., LXXXIX, 1877' 49-58. 
Revd. in .Tabrb. iib. d. Fortschr. d. Ma.th., IX, 1877, 

777, liy B[RUNS]. 

Revision of proof of the formula for the error of 
observation. 

Analyst, VI, 1879, 80-81. 

--- Reduction of observation equations which con­
tain more than one observed quantity. 

Analyst, VI, 1879, 97-105. 

--- Proof of some remarkable relations in the method 
of least sq nares. 

Analyst, VII, 1880, 84-88. 

--- Alignment curves on any surface, with special 
application to the ellipsoid. 

Phil. Soc. Wash., Bull., VI, 1884, 123-132. 

-- On the determination of the shortest distance 
between two points on a spheroid. 

Astron. Nachr., CXII, 1885, 97-108. 
Read before the Mathematical section of the Pbilosoph· 

ica.1 Society of Washington [April 15, 1885]. 

ltundt uiid Koehler. Bericht der wecklenburgischen 
Landes-Vermessungs-Commission. 

Int. Geod. Cong., Gen.-Ber., 1873, 6-7. 

X:uptfer (A. T.). Travanx pour fixer les mesnres et les 
poids de !'empire de Rn~sie. (H.) 

2 vols., 4°, St.-Petersbonrg, 1841, 15 plates. 

-·-- Sur nne nouvelle methode pour determiner la 
figure de la terre. 

Acad. de St.-Petersbourg, Cl. phys. math., Bull., 
XVII, 1859, 237-240; Mel. phys. chim., III, 1859, 493-
497. 

--- L'associatiou internationale ponr I'nniformite des 
poids, des mesnres et des monnaies dans tout le 
monde.• 

St. Petersbourg, 1860. 

Kupka (P. I'.). Geodiltische Instrmnente. Bericht iiber 
die Weltausstellnng in Philadelphia. 

80, Wien, 1877, p. 18. 

Xu.rs (A.). Ueber die Methode der kleinsten Qnadrate. 
Naturf. Ges. Ziirich, Vierteljahrs., VIII, 1863, 225-

240. 
On the varioWl methods of forming and solving normal 

equatfoDS, etc. 

ltutlloher (G.). Beitrag znr Geschicbte der Gradmes­
suugen. 

Zeits. J. Vermes., XIII, 1884, 282-2i!5. 
lloohaln'a work. 

X:. Vet.eDll. Alt. Bandl., Ueb. S:ob1becher u. Kastner, 
fur Abhandlungen der kiinigl. schwedischeu Akade­
mie der Wil!&llnschaften. Uebersetzt -von Holzbecher 
und Kistner. 

So, Hamburg, 1739-'79 (U vols.). (WBBhington, 
Congresa.) 

L. (Pr.): Sabine (E. ). Nouvelles experiences aur le 
pendule. [Corr. Math. (Queltelet).) Revd. uy -. 

Bull. Sci. Mat li. (Saigey ), XU, 18'i9, 236--239. 

Lacaille (Nicolas-Louis de). Mesnre du t::ente-qua­
trieme degr6 de latitude austra.le. 

Acad. d. Sci. Paris, Mem., 1751, 42&-436; Hist., tr.I-'~ 
169. 

--- Mesure do la longueur du pendule a 33° 51' de 
latitude anstrale. 

Acad. d. Sci. Paris, Mem., 1751, 436--4:.ltl; Hist., 158--
169. 

--- Ouservations pour la longueur du pendule simple 
a secondes 1\ !'Isle de France. 

Acad. d. Sci. Paris, ~I6rn., 175·1, 54-56. 

-- f:claircissemens sur les crreurs qu'on pent attri­
lmer a la mesurc du degre en France, entre Paris et 
Amiena. 

Acad. d. Sci. Berlin, Hist., x, 1754, 3:37-346. 

--- Di verses observations faites pendant le cours [de 
trois voyages), etc. Observations [a Rio de Janeiro) 
pour la longueur du pendule. (H.) 

Acad. ll. Sci. Paris, Mem., 1754, 108. 

--- Sur la precision dAs meaures geodesiqnes faites 
en 1740, pour determiner la· distance de Paris a 
Amieus; a !'occasion d'nn memoire de M. Euler, in­
seredans le nenvfomc tome <lo l'Academic de Berlin. 

Acad. d. Sci. P:tris, M<')m., 1755, 53-59. 

-- : Condamine ( C. M. de la). Letter to Dr. Matty 
regarding the mesure of-. 

Roy. Soc. London, Phil. Trans., xux, 1756, ii, 623-
624. 

--- Memoire snr la vraie longueur des degres du me­
ri<lfon eu France. 

Acad. d. Sci. Paris, Melll., 1758, 237-244. 

--- Journal liistorique du voyage fait an Cap de 
Bonne-Esperance par M. l'abbe -. Precede d'un 
disconrs sur la vie de !'auteur, auivi de rernarqnes et 
de reflexions sur lea contumes des Hottentots et des 
habitans du Cap. 

ltio, Paris, 1776, pp. xxxvi, 380. (Washington, 
Congress.) 

Diecours a M. le gonverneur du Cap sur la mesnre du 
34• degre de latitude australe, 187-216. 

---: Maolear (T.). Observation• made for the veri­
fication of the aruplitU(le of-'s arc of the meridian. 

Hoy. Soc. Loudon, Proc. rv, 1839, 192-193; Roy. 
Astron. Soc., Month. Not., v, 1839-'43, 4&-50. 

--- : Maclear (T.). Ou the measurement of -'s are, 
pusiliou of stations, and length of base line. 

Roy. Astron. Soc., Mem., x1, 1840, 91-137; :xx, 1851, 
7-29; Mouth_ Not., vn, 184~>-'47, 57-58; XVIII, 1858, 
107-108; Astron. Nachr., xx1v, 1846, 359-364. 

La Casa (Vittorio de). See Casa (Vittorio de la). 

Lagrange: Borda (J'.-C.). Rapport sur le choix d'une 
unite de.mesures. 

Acad. d. Sci. Paris, M6m., 1791, 7-16. (Hist .. ) 
Title in full under BoauA (J •. C.). 

Lagrange (Joseph-Louis). £claircissement d'nne diffi­
culte ainguliere qui se rencontre dans le calcul de 
l'attraction des spheroides tres-pen di.fferens de la 
sphere. 

:gcole Polytech. Jonrn., Vlll, 1809, '67-{)1, 
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Laguerre. Sar un genre particulier de surface dont on 
pent integer les lignes geodesiq ue~. • 

Soc. Math. de France, Bull., 1. 

La Hire (Philippe de). Compamison du pied antique 
rornain il. celui du chil.telet de Paris, avec quelques 
remarques sur d'autres ruesures. 

Acad. d. Sci. Paris, Mem., 1714, 394-400. 

--- Sur !es pendules a seconde. 
Acad. d. Sci. Pari;;, Mem., 1715, 130-132. 

Lais (C. G.): Sawitsch (A. N.). Die Anwendnng der 
Wahrscheiulichkeitstheorie auf die Berechnung der 
astronomischen Beobachtuugen uud geodatischen 
Messuugen. Translated by-. 

Leipzig, 1863. 
Title in full under SAWITSCH (A. N.). 

La Lande (J.-J.). Memoire sur la determination de la 
pamllaxe de la lune ct de la courbure de la terre en­
treprise au Cap de Bonne-Esperance et a Berlin par 
ordre de S. M. T. Chret. Avec les observations, faites 
depui8 le 25 uov. 1751, jusqu'au 20 avril 1752 a l'ob­
servatoire royal de Berlin. 

Acad. d. Sci. Berlin, Hist., VI, 1750, 236--279, 379--411. 

--- Premier mcmoire sur la parallaxe de la lune. 
A~arl. d.Sci.Paris,Mem., 1752, 78-114; Hist., 103-

llU. 
In which the ellipticity of the ea.rth i• determined. 

--- Sur la quantite de l'aplatissemeut de la terre. 
Acad. d. Sci. Paris, Mero., 1785, 1-8. 

--- Sur la mesure de la terre, q ue Fernel publia en 
1528. 

Acad. d. Sci. Paris, Meru., 1787, 2Hi-2"25. 

Lalande for Bibliographie d'Ast.ronomie par Lalande(J. 
Le F. de). 

Paris, 1804. 

Lalande (Jer6me le l'ran9ois de). Mesure de la m6-
ridienne. 

Soc. Philom., Bull., r, 1•91, 47. 

--- Astronomie. Troisieme edition, revue et aug­
meutee. 

8°, P11ris, 1792, I: pp. lxvi, 478, 378, 1 plate; II: 

pp. 720, iii, 737. (\Vashington, Coogrell6.) 
De la grandeur et de la figure de la terre, ill, 1-47. 

--- [Bericht iiber die franzosischeo Gradmessungs­
Arbeiten.) 

Alig. geo~r. Eph., 1, 1798,127-131. 

--: Montucla (J.-E.). Histoirti desmathem11tiques. 
Achevee et publiee par -. 

Paris, 1799-180'2. 
T!Ue in full under .MONTUCLA (J .. E', ). 

-- Sur les degr.:is de la terre et sur les nouvelles 
mesures. (II.) 

Conn. d. Temps, 1801, x, 45r>-474. 

--- · Sur la mesure d'un degre de la terre en Laponie. 
Journ. d. Phys., Lvr, 180-2, 400-401. 

-- lBericht iiber Gradmessnngsarbeiten.] 
Mon. Corr. (Zach), v, 180'2, 55-56. 

[Dimensions de l'ellipsoide terrestre.] 
Mon. Corr. (Zach), n, 1800, 8'..!; Aetron. Jabrb. 

(Bode), 1803, 238. 

-- Du milieu qu'il fa.ut choisir eutre lea resulta.ts 
d'un grand uombre d'obsenatioos. 

Coon. d. Temps, 1813, 213--2'23. 

Lalmand (A.-A.). G6odesie, ou l'art de partager lea 
champs, a l'usage des arpenteurs et des personnes 
qui, avec Jes premiers conuoissances de la gt<ometrie, 
voudroient proc6der a la division des terrains. 

8°, Paris, 17!13, pp. 193, 4 plates. 
Simple s11rveying. 

Lamarche : Siraped ( W. S. de). De la forme de la 
terre. Tra11slated by -. 

Paris, 1828. 
Title in full un<ler SIR.APED (W. S. DE). 

La Marmora (Albert Ferrero le Comte de). Notice sur 
le1' operations 11:6odesiques fail.es eu Sardaigue pour 
I& construction de la carte de cotte tle. 

bo, Pa1·is, 1839, pp. 33. (Paris, National.) 
Also in Voyage en Sardaigne, 2d ed., 481-514. 

Written L!MARMORA by FERlll!RO. 

Lamb (Martha J.). The Coast Survey. 
Harper's Mag., LVIII, 1878, 506-520. 

Lambton (William). Ao account of a method for ex:­
teuding a geographical survey across the peninsula 
of India. 

Asiatick Researches, YII, 180:!, 312-335. 

--- An account of the measurement of an arc of the 
meridian on the coast of Cororuand"1, and the length 
of a degree deduced therefrom in latitude 12° 321• 

Asia tick Researches, VIII, 18or,, 137-194; Bibl. Brit. 
Geneve, xxxv1, 11'108, 165-245; Journ. Nat. Phil. 
(Nicholson), XIX, 1808, 309-317; xx, 1808, 40-50; 
Conn. d. Temps., 1810, 383-38U; Ediub. Rev., xx1, 
1813, 31U-3:l8. 

Containing a corupadson of an arc of meridian with an 
arc of parallel: 

1° meridian= 60,495fathorus. 
10 parallel= 61,061 fathoms. 

An account of the trigonometrical operations in 
crossing the peninsula of India, and connecting Fort 
St. George with Man galore. 

Asiatick Researches, x, 1811, 290-38{ 

--- An account of the measurement of an arc on the 
meridian comprehended between the latitudes b0 9' 
38".39 and 100 59' 48".93 north, being a continua­
tion of the great meridional arc commenced in 1804 
and extending to 14° 6' 19" north. 

Al<iatick Researches, xn, hll8, l!-101; Roy. Soc. 
London, Phil. Trans., CYIII, 1818, 486-517. 

:Revd. by D1<L .. Uflll!E, C<inn. d. TempB., 1819, 292-302." 

--- An account of the measurement of an arc on the 
meridian, extending from latitude 100 59' 49" to 15° 
6' 0".65 north. 

Asiatick Researches, xu, 1818, 294-359. 
--- Account of the measurement of an arc on the 

meridian, extending from latitude 150 6'. 0".2 to lati­
tude 18" 3' 45", being a further continuatioL of the 
former arc, commencing in latlt.u<te 8° 9' 38". 

A11iatick Researches, XIII, 1820, 1-127. 

--- [Extrait des r.:isultats obtenus de la mesnre d'un 
arc du meridien en Inde.] 

Conn. d. 'femps., ltl21, 331-336. 

--- Correotion to the (Indian) meridional a.re to re­
duce it to parliamentary standard. 

Roy. Soc. L<>ndon, Phil. Trans., cx111, 1823, 27-3a. 

-- Sur le nonveau systeme des poids et llMlllllie8 

adopt6 en Fraooe. 
Ann. de Chim., .xxu, 1823, 407-410. 
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Lambton (WWlam)-Continned. 
--: Everest ( G. ). An account of the measurement of 

an arc of the meridian, as detailed by-. 
London, l8"JO. 

Title in full under EntREST (G.). 

La ;Metherie (Jean-Claude de). 'l'heorie de la terre. 
3 vols., Paris; 1795; 2e ed., 5 vols., Paris, 1797. 

Purely geological and winoraJogical. 
Lamont (Johann von). Astronomischfl Restirnmnng der 

Lage des bayerischen DreiecksnetzeR auf dern Erd­
sphlirnid. 

K. bayer.·Ak. d. Wiss., math.-phys.Cl., Sitz.-Ber., 
I, 1865, 28-66. 

--- Astrouomisch-geodatische Bestirnmnngen, ans­
gefUhrt an einigen Hauptpunkteu des Layerischeu 
Dreiecksuctzes. 

so, Milnchen, 1871, pp. lxxx, 178; Mii1rnlrnner 
Steruwarte, Ann., x. 

--- 1md Orff (von). Ast.ronom.-geod1itische OrtsLe­
stimmuugen in Bayern. • 

40, MUnchen, 1880. 
Re¥d. by bCHUR (W.), .Astron. Ges., Vitrreljahrs;, xn, 

1881, 135-145. 

Lamp (Ernst August): Zachariae (G. ). Di~ geodliti­
schen Hauptpunkte uml ihre Coordinate. Trans­
lated by-. 

Berlin, 187,;. 
Title in fuJl under ZACHARIAE (G.). 

Lancaster (A.) et Houzeau (J.-C.). Bibliographie ge­
nerale de l'astronomie. 

Bruxelles, 181'2. 
Title in full un<ler HOUZEAU (J'.-C.). 

Landreth (Olin H.). Instruction for transmitting com­
wunicatious lty heliotrope signaling. Arrange1l for 
use on the Ntiw York State Survey, by Olin H. Lan­
dreth, pp. [:l], -, 1862. 

Lane (J. Homer). On the coefficient of expansion of the 
Briti11h standard yard bar. 

U. S. C. and G. Survey, Rep., 1877, 148-181. 
Lange (G. A. de). Verslag van de geodesischetriangn­

latie der residentie Banjoemas. 
Natnurk. Ver. Neder. Indiii, Verhandel., n, l&"i7-

'58, 1-30. 
--- Verslag van de geodesische triangulatie van de 

residentien Bagelen en Kadoe. 
Natunrk. Ver. Neder. Indie, Verhandel., u, 1857-

'58, i, 1-32. 
Langenbeck (R.). Ueber diejenigen geodatischen Li­

nkn anf dem dreiaxigen Ellipsoid, welche dnrch 
einen di;r Nabelpunkte desselben geben. 

K", Giittingen, 1877, pp. :w. (Gore.) 
Langbanaen (Christophorus [Christoph]). De figurA 

telluris ad 110nsnm spbreric:\. 
40, Regiomonti, 1724, pp. [v], 26. (Municl.l, 

Royal.) 
Langsdortr (G. W. von). GrundriBB der Q.,odasie fiir 

Unterricht und zm Selbstbelebrung. 
180, Mannheim, 1843, pp. iv, 143, 8 plates; 3<1 ed., 

Mannheim, 1846. (Gore.) 
--- Ueber den Distanzmilll8er mit Parnllelfiiden. 

Arch. d. Math. (Grunen), vm, 1846, 250-2."4. 
Laplace <Pierre-Simon de). Memoire sur l'inclinaison 

moyenne des otbitt111; des comett>s; sur la figure de 
la terre, et sur la fonetions. 

Mem. de M11oth. Phys., vu, 1773, 50~40; Mero. 
Sav. :£tra.ng., vu, 1776, 

Laplace (Pierre-Simon de)-Continned. 
--- M6moirn sur la figare de la terre. 

Acad. d. Sci. Paris, Mern., 1783, 17-48. 

--- Sur Jes degres mesnres des meridiens, et sur lea 
longueurs observees <ln pendnle. 

Acad. d. Sci. Paris, Mern., 1789, 18-43. 
u The matter of this memoir is mostly rep1·oduee<l in 

sections 39-42 of Chap. v, Book III, of Trait6 meca. 
niq110 celesto. "-MERRIMAN, 160. 

Borda ( J.-C. ). Rapport sur le choix d'une unite 
de me1mres. 

Acad. d. Sci. Paris, Mem., 1791, 7-16 (Hist.). 
Title in fnJI under BoirnA (J .. U.J. 

--- Expositiou du systeme du monde. 
3• ed., Paris, 1808. 

De la figure de la terre, de la variation de la pesanteur 
it ea surfacP., et du syRtt3me decimal des poids et me. 
BUrt,,S, 57-78. 

Delambre (J.-B.-J.) Metbode sur les integrales 
definies et leur ap1ilication aux probabilites, par-. 

lust. de France, Cl. Math. Phys., Mero., n, 1811, 
1-18 (Hist.). 

--- lieber die Bestimmung des wahrscheinlicbsten 
ResnJt.ats ans den Resultaten einer grossen Menge 
von Beobachtungen. 

Mon. Corr. (Zach), xxv, 1812, 105-120. 
--- Essai,philosophique snr les probaLilites. 

12°, Paifs, 1816, pp. 23\l; 6" ed., Pa.ris, 1840; 7e M., 
Bruxelles, 1840. (Brussels, Royal.) 

--- Sur !'action reciproque des pendnles; la vite!l8e 
du son dans le8 di verses snl.istauces. 

Ann. de Chim .. Ill, 1 ~lG, 162-166. 
--- Sur la longueur du pendule a secondes. 

Ann. de Chim., III, 181G, 9-2-9.;; Conn. d. Temps, 
1820, 265-280, 441-442; Ann. d. Phys. (Gilbert), LIU, 

1817, 2ti>-2'W; Soc. Philom., Bull., 170-172; Phil. 
Mag. (Tilloch), XXIX, 1517, 256-258. 

--- : Prony ( G.-C.-F.-M.-R. de). N ot.e relative a !'ar­
ticle de - sur la longueur du pendule a secondes. 

Soc. Philom., Bull., 1816.17:!-174; 1817, HJ:l-194. 
--- A1iplication du calcul des probabilites aux opera­

tions geod6sir1ues. 
Journ. de Phys., LXXXY, 1817, 145-14t!; Soc, Phi­

lotn., Bull., v, 1817, 14:l-14G; Ann. <le Chim.,., 1817, 
351-356; Conu. d. Temps., 1::<20, 42'2-440. 

Bevd., Aca.d. d. Sci. Paris, Hist. 1 1819, pp. i-iii, by DB­
LAMBR& (J' .. B . .J.)_. 

Memoire de la figure de la terre. 
Acad. d. Sci. Paris, :\tern., III, 1817, 137-184; 111, 

lPlR, 489-50'2; 181\J, iii-v (Hist.); Anu. de Chim., XI, 

1819, :ll-39; Conn. d. T"mps, 1822, 284-29:!; Jonrn. 
de Phys., xc, 18'20, 30:~-307; Soc. Philom., Bull., 1819, 
97-100; Quart.. Journ. Sci., vm, 1820, 108-114; Ann. 
Nat. Phil. (Thomson), XIV, ll:l19, 401-406; Phil. Mag. 
(Tilloch ), 1819, 371-376. 

This oontaius the theorem: "If tbe length of the ee.o­
ondR pendttlum l\t the equator be taken as unity, 
and if to thl' length of this pendulum, observed at 
any point on tbe surfa-0e of tbe wrrestrla.l sphtlmid, 
be e.dded, half the height of this point ahove the 
level of tbe ocean, divide<! by half the 1wlar &xis, 
a height which is given by baromelrical ob•erva­
tio11~ the incrt>case of tl1t> leni;!tL, thus corrected, will 
be, on the hypotliesi• of a <'Onstant density bt>low a 
small depth. •qnal w the product of the squ>.t ... ot t.he 
sine of tht• latitude by ft\'e-fonrlh• of the ~entrifngal 
force to the gravity, or by forty·throo ten·thou• 
ea.ndtha." 
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Laplace (Pierre-Simon de)-Continued. 
Snr la figure de la terre et la loi de la pesantenr 

:\ sa surface. 
Ann. de Chim., vm, 18Hl, 312-318; Journ. de Phys., 

I.XX vu, 1818, 136-140; Oken, Isis, 1818, 1759-1762; 
Soc. Philom., Bull., 1818, 122-125; Conn. d. Temps, 
18:.!l, ;J26- 331. 

Applicntion dn calcnl du prohahilit.6" anx ope­
rations geodesiq nes de la meri<lienne de France. 

Ann. de Chim., xn, 18W, :17--41 ; Soc. Philom , 
Bull., vr, Hl19, 137-1:19; Com1. d. Temp>!, 182'.!, 346-
:148; Phil. Mag. (Tilloch), I.Vlll, 1821, 133-1:!6. 

In a chain of 107 triangles the ~mm of the FH}nare8 of the 
error waR 108.13, while tlJe theor,\' ofprolia,Uility gave 
107.7h. Comparing the work ofContlamine and Cas· 
siui he. t•oncludes to giYe a great preference to rt·· 
peat ing theodolites. 

Snr la deusitii moycnuc de la tcrre. 
Ann. de Chim., xiv, 1820, 410-417; Conn. d. Temps, 

1823, 328-331; .hrnrn. d. Phys., XCI, 18'20, 146-lr>O; 
Soc. Philom., Bnll., 1820, 124-127; Phil. Mag. (Til­
loch), LYI, 18'20, :12'.!-326. 

--- : Young (T. ). Remarks on -'s latest computa­
tion of the density and figure of the earth. 

Quart. Journ. Sci., rx, 18:..'0, 32-35. 

--- : L. (S.-B.). Hemarqncs sur Jes derniers calcnls 
de 1\1. -. Sur la figure et la densite de la terre. 

Journ. de Phys., xc, 1820, 463-465. 

--- Sulla interna constituzione della t.erra, e sulla di 
lei temperatnra. 

Giorn. di Fis. (Brugnatelli). III, 1820, 128-132; 
Anu. de Chim., x1, ltll9, :n. 

---· Sulla diminnzione della dnrata de! giorno peril 
rafl'reddarneuto della tcrra. 

Giorn. Fis. (Brngnatclli ), m, 18'iO, 343-346. 

·-- Th<'orie analytique tles probabilit6s; par M. le 
rnart)llis de Laplace, Paris, 1812. 

:I" ild., revue et augmentilc par l'autenr, 40, Paris, 
1820, pp. cxlii, 506, 34, 50, 36, 28. 

Deuxieme supplement. Application du calcnl des 
probabilites aux operations geodesirp1cs, pp. GO. 

Troisieme suppMment. Application <les formules 
g6od6siqnes de probabilite a la meridienne de France, 
pp. 36. 

4' 6d. (vol. YU of ffiuvrcs de Laplace), 4°, PariB, 
1847+, pp. <'Xe\-, 691. (Gore.) 

Tbe ~ecornl 8Upplenwnt was fir~t pul)liebed in part in 
Conn. <le~ TerupSJ, 1820, 422-4-4(}; .Ann. d6 Chim. v, 
1817, 3Sl-356; Zeits. fiir Astrou., v, 1-9.-.MERRIMAN. 

Sur la Joi de la pesanteur en supposant le sphe­
roide tcrrestre homogime et de rnl\me densiM que la 
mer. 

Conn. d. Temps, lb21, 284-290. 

--- Sur Ia reduction de la louguenr du peudule au 
nivean de la mer. 

Ann. de Chim., xxx, 182il, 3Rl-a87. 
!(tn·d. l•y FRANC<EUll, Bull. Sci. Math. (Saiitey). 

--- .Mccanique celcste, by tbu 1\iarquis d" Laplace. 
Translated with a commentary by Nathaniel Bow­
ditch. 

4°, Boston, 1829-'39. (Gore.) 
On the figure of a spheroid, differing but lit.tie from a 

sphere, II, 241-357; Comparison of the preceding 
theory with observation, 11, ~91, 

LAPLAND. 
HANSEN (P • .A..). . .. iiber die Manpertuis'sche Gradmeasung. 

.A.stron. Nachr., IX, 1821, 189-219, 237-262. 

LINDHAGEN (D. G.). Bericht ii her die in Angelegenheiten der 
Gradmessung untcrnommenen Reise nach Lappland. 

A.cad. de St.-Petersbourg, Mel. Math. A.stron., I, 1852, 4411-
476; Cl. Math., Bull., x, iss2. 241-261. 

MELANDKRIIJRLM (0.). Ueber die GradmeSBung in Lappland. 
Mon. Corr. (Zach), I, 1800, 139-145, 372-380; II, 1800, 250-257; 

v, 1802, 156-169; vu, l80<l1 561-568 i ix, 1804, 491~95; Astron. 
Jahrh. (Bode), 1806, 21!1-2'l3. 

OuTHJER (R.). Journal d'm1 voyage au nord en 1736-'37: 
Paris, 1744. 

PROBPERIN (E.). Ueberdie geographisch< Lage des 1736-'37in 
Lappland gemessenen Breitengrades. 

Geogr. Ephem. (Zach), 1v, 1799, 97-104; .A.stron.Jahrb.(Bode), 
1806, 193-19". . 

ROBE!tlHERGER (0. A.). Ueber die ..• fra.uzO.sischen in Schwe· 
den vorgenomene Gradmessung. 

.A.stron. Nachr., VI, 1828, 1-32. 

SELANDER (N. H.). Gradmiitning och nivelliring i Lappland. 
K. Svenska Videns., Ofversigt, vu, 18.50, 250-252. 

• SvANBKRG (J'.). Ueber die alte nordieche Gradme•e•mg. 
Mon. Corr. (Zach). n, 1800. 257·-261; v.1802, 161-169. 

-- Beritttelse Ofver ... den Franska. !rradmli.tning en 
omkring Tornea. 

K. Vetens. Acad., Handl., xx, 1799, 279-291. 

-- Exposition des operations faites e.n Lapponie pour la 
determination d'nn arc du meridien. 

Stockholm, 1805. 

Lapparent (Albert de). Sur le.rapports de la geodesic 
avec la geologie; r6ponsc aux observations de M. 
Faye. 

Acad. d. Sci. Paris, Comp. Rend., cm, 1886, 772-
774. 

--- Sur Jes conditions de forme et de densite de 
l'ecorce terrestre. 

Acad. d. Sci. Paris, Comp. Rend., cm, 1886, 1040-
1042. 

-- : Faye ( H.-A.-E.-A. ). Reponse a nne note de 
M.- sur Jes conditions de forme de l'ecorce terrestre. 

Acad. d. Sci. Paris, Comp. Rend., cu1, 1886, 1093-
1101, 1221-12'24. 

Largeteau ( Charles-Louis ). Rapport fait au bureau 
des longitudeR s1u la determination de la longueur 
de l'arc du meridien compris eutre Jes paralleles de 
Dunkerque et de }'ormentera. 

Conn. d. Temps, 1844, 123-131. 

Laugier et Delaunay (C.-E.). Rapport sur 1'6tat actuel 
de la geodesie et sur Jes travaux a entreprendre par 
le bureau des longitniles. 

Conn. d. Temps, 1864, 1-20. 

Langner (Hugo). Uel>er eine Methode zur Messung 
kleiner Winkel-Ditt'erenzen. 

Zc;its. f. Instrulllenteuknnde, VI, 1886, 299-304. 

Laur (J. A.). Ueber die Unveriiuderlichkeit der Erd· 
Ill&8Se. * 

--- G6od6sie pratique, simplifi6e et perfectionnee, a 
!'usage du genie civil et militaire, des pouts et chaus­
..ees et des mines, des g6owetre& du ca<laatre, des ex­
perts et geomHres, et de toutes lea pel'llOunes qui 
~'occupent de plans geowetriques, de drainages, de 
partages et de bornages des terres. 

so, 6• ed., Bruxelles, 1855, pp. xiv, 3151 9 pl.; PP• 
xvi, 220, 6 pl. (Paris, National.) 

Simple surveyillg. • 



 

UNITED STATES COAST AND GEODETIC SURVEY. 431 

Laur (J . .A..)_..:Continued. 
--- Vereinfachte und vervollkommnete praktische 

Geodaaie zum Gebrauche der Civil- und MilWi.r-ln­
genieurs- und Wege-Banes, des Bergwerkswesens, 
der Geometer des Ka tasters, der vereideten Experten 
nnd Geometer, nnd a!ler Personen, welche sioh mit 
Pliinen und geographischen Karte11, mit der Drai­
nage, dem Theilen uml Begranzen der Aecker besc hiif­
tigen. Aus dem Franzosischen iibertragen von 
Strnbberg (0.). 

8°, Leipzig, 1~7, I: Pl» xvi, 291, 8 plates; II: pp. 
XlV, 308, 9 }'lates. 

Laurent (H.). Sur la methode des moindres carres. 
Journ. de Math. (Liouville), 1, 187:., 75-80. 

Revd. ht Jahrb. iib. d. Fortschr. d. Math., vn, 1875, 112, 
by B[RUNS]. 

Lausaedat (A.). Note sur Jes travaux geodesiques de 
la carte d'Espague. 

Acad. d. Sci. Paris, Comp. Rend., XLVIII, 1859, 47:.l-
475. 

Experiences faites avee l'appareil a rnesnrer 
les bases appartenant a la commission de la carte 
d'Espague. Ouvrage pnbli6 par ordro de la reiue. 
Traduit de l'espagnol par -. 

8°, Paris, 1860, pp. [vii], 235, cxlvii, 7 plates. 
.Appendix 61 pp. cxxxiii-cxx:x,ii, contains a list of pnh­

lications "relatives aux bases geodesiquea mesnr6es 
d&ns diif6rents pays." 

Sur Jes operations en emus d'execution pour la 
carte d"Espagne, cl'apres les renseignements donnes a 
l'Academie de Madrid par M. le colonel Ibanez. 

Aca11. d. Sci. Paris, Comp. Rend., LVIII, 1864, 70-7:.!. 

--- : Ibafiez ( C. ). Base centrale de la triangulation 
geodesiqne d'Espague. Translated by-. 

Madrid, 1865. 
Title in full un<ler IttA!IEZ (C.). 

Sur lcs travanx gemlesifp1es executes en Espagne, 
apropos de la publication d'une traduction de l'ou­
vrage intitnle: Dase central" cfo la t.riangul&tirm 
geodesique de l'Espagne. 

Acad. d. Sci. Paris, Comp. Rend., LXII, 1866, 1007-
1010. 

--- Note relative au prulongement de la meridieuue 
de France et d' Espagno en Algorie. 

Acad. d. Sci. Paris, Comp. Rend., Lxxv, 1872, 1492-
1500. 

---: Perrier (F.). Reponse a la note de M. - sur le 
prolongement de la meridienne d'Espagne en Algeric. 

Acad. d. Sci. Paris, Comp. Rencl., LXXV, 1872, 1696-
1699. 

--- 81,1r l'emploi des signaux lnmineux daus les ope­
rations g6od6siques. Lettre de M. Lansseuat a M. le 
secretaire perpM.uel. 

.A.cad. d. Sci. Paris, Comp. R1>nd., LXXYIII, 11'74, 
~901. 

--- Sor la metbode employee par d'Aubuisson, en 
1810, pour la mesure dt1e bases gco•les1q11es. Lettre 
de M. Lau880dat a M. le secretair~ perp.stnel. 

Acad. 'd. Sci. Paris, Comp. Rend., xc1, 1880, 922-
923; Ann. d. Mines, IX, 1881+. 

Lazarus (W.). Die Beetimmnng nnd Ausglei<Jhnng der 

ans Beobaehtungen abgeleiteten Wahrscheinlicb-
· keiten. 

Math. Ges. Hamburg, Mittheil., 1878, 7-Z'I. 
Bevd. ID J ahrb. iib. d. Forte-Ohr. d. Math., x, 1878, 184-

1~, b;y°B{atmsJ. 

Leake (W. MMtin\. Outhe stade, as a linear measure. 
Roy. Geogr. Soc. London, Jonrn., ix, 1839, 1-25. 

LEAST SQUARES. 
ABBE (C.). .A historical note on the method of least squares. 

A.m. Journ. Sci.. !, 1871, 411-415. 

ARGJ>LANDER (F. w. A.), Die Anwendung der Met.bode der 
kleinsten Quadrat.e auf einen besondern Fall. 

Aetron. Nacbr., xxr, 1843, 163-16!!. 

BACHE (A. D.). CowpariBun of the results obtained in geod· 
esy by the application of the theory of le~t Rqnares. 

A. A. A. S., Proc., 1849, 102-10:;. 

-- Redu-ction of horizontal angles b;r the ml'thod of de­
pendent direction• and of dependent angular quantitiea 
b~' the metbod of lt!ast squares. 

U.S. C. and G. Suney, Rep., 1854, 63-95. 

BKHTRANll (J .). Yet bodes des moindres carr6s. 
PariR, 1855. 

BESSEL (F. W.). Ein Hiilfsmittel zur Erleichterung der An. 
wernlung der Metbodc, der klcinsten Qaad.rate. 

Astron. :Nacbr., XYH, 1810, 22~230. 

-- Neut~ Formel von Jacobi fU.r die Anwendnng der Me­
tbode <lei· kleinst..:•n Quarlrate. 

Astron. Nachr., XYII, 184-0, 305-308. 

BoNn (G.P.). Ou the nae of equiya.lent factors in the method 
of least squares. 

Am. A cad., Y0m., VI, 185'1, 179-212. 

CASORATl (F.). Intomo ad :tlcuni pnnti della. teoria dei mini­
m1 quadrati. 

Roma, 1858. 

CHAl'VENET (W.). Methml of le.ast •qnarPJ<. 
Phila•lelphia. n. d. 

CLEME.'<S (F. A.). U eber di" Meth ode der kleinsten Quad rate. 
Til•it, 1848. 

JJAVDI (G. B. ). Della combinazione degli error! nel m•totlo 
dei minimi qua.dr.ati. 

Torino, 1879. 

DENZLER·(W.J. Ueber den Fundamentalsatz der .Methode der 
kleinsten Quadmt~. 

Naturf. Ges. Ziirich, llfittheil., 11, 1850-'52, IIO-II2. 

DIEN HER (.J.). lJeber die Bestimmung des Gewlcbts der nach 
der Mf'thorle dt~r klein:;;ten Qua<lrnte erhaltenen wabr. 
sobeinlichat.en '\""erthe der Unbekaunten. 

Arch. d. Math. (Grunert), xix.1852, 197-202. 

-- Ausglefohung der Beoba.chtnngafehler n""h der lll:e­
thode dcr kleinsten Qua.drate. 

Braunechweig, 1857. 

DONKIN (W. F.). On an analogy relating to the theory of 
probabilities ..,d on the principle of the method of J,,...t 
squares. 

Qnart.Joum. Math., l, 1857, 152-16\l. 

ELLIS (R.L.). On the method of least squares. 
Phil. Soc. Camb., Trana., VIII, 1844, ii, 204-219. 

ENCK.E (J. F.). lJeber die Begriindunitder M.ethode der klein. 
sten Quad rate. 

K. A.k. d. Wiss., ma.tb.-pbys. Cl., 1831, 73-78; Ber., 1800, 211-
214; Berlin, !888. 

FARQUHAR (H.). Form of least square computation . 
l'hiL Soc. Wash., Bull., n, 1883, 150-152. 

FAYE (R.-A .. E..A.1. Note ... sur la method• des moindres 
cau'8e. 

Aca.d. d. Sei. Paris, Comp. Rend, LXXX, 1875, 352-357. 

FERRERO (A.). Esposizione del ruetodo dei minimi quAdrat.i, 
Firenze, 1876. 

A.m.Journ. Mat.b., 1, 1878, 59-63. 

FORTI (A.. 0.). La teorica degli error!, ed ii metododei minimi 
quadrati. 

Mil&no, 1880. 

FBIEDltlf (W. VON). Die Praxis der Met.bode der :Uetueteu 
Quadrate. 

Brallll8Chweig, 1863. 
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LEAST SQUARES-Continued. 
FmsA:NI. Solle pill 'antaggiosa combinazione delle 088erva. 

zioni. 
Ist. Lomh. 1 Mem., 11, 1870, 1-21. 

GALBRAITH (Vl.). On the methorl of least eqnaree as em· 
ployed in determining the fiirnre of the earth. 

Phil. Mag. (Taylor), II, 1827, 48-54. 

ot!LLOWAY (T.). On the application or the method of least 
squares to the determination of the J>robable error in the 
Or<luunce Survcs. 

Roy. Astron. Soc., Mem .. xv, 1846, 23-69. 

GA UBS (C. E'.). Ueber die vortheilhafte Anwendung der Me· 
thodt· <lt·r kleinet<m Qnadratc. 

Zeits. f. Astron. (Lindenau), v, 1827, 230. 

-- Abbandlungen znr Methode der kleinsten Qnadrate. 
Berlin. 1887. 

GEER (P. YAN). Over bet gebruik van determinanten bij de 
metho<le- der kleinste kwadra.ten. 

Arch. "l'OOr Wisk .. I, 1875, li7-188: Arch. Neer., XVIII. 1883, 
127-137. 

GERLING (C. L.). Die A usgleicbungorechnungen der prak­
tiscben Geometrie. 

Hamharir, H43; Arch. d, Math. (Grunert), TI, 184.5, 141-146, 
375-3i8. 

G!LETrA (L.). Intmno ai fondamenti dei minimi qnadrati. 
Giorn. Mat. (Battaglini), XYIII, 1880, 159-174. 

GLAISHER (J. W. L.). On the solution of the eqnationsin the 
method of least sqnareis. 

Ro~-- Astron. Soc., Month. Not.. XXXII, 1874, 241-242; xxxrv, 
1874, 311-314; XL, 1880, 600-614; XLI, 1881, 18-83; Mem., 
XXXIX, 1872, 75-124; Nntnre, VI, 1872, 140-141. 

-- Note on a point in the method of Je..,.t sqnares. 
Me~•· Math., 1880, 132. 

Goss (J. W.). Begriindang 1ler Methode der kleinsten Qua­
drate. 

1871. 

G1uYELAA1< (N. L. W. A.). Het g"bruik >an determinanten 
bij de metl1odo der kleiuHtc quadraten. 

.Arc~h. voor WiR., Amsterdam, x, 1P85, 107-112. 

HANSEN (P.A.). Von der Methode der kleinsten Qnadrate 
.. nnd ihrer Anwendung anf dio Geodiisi~. 

K. sachs. Ges. d. Wiss., mat,b.-pbys. CL I Abhandl., VITI, 1865, 
S73-806; Leipzig, 1867. 

IVORY (.J.). On the method of least squares. 
Phil. Mag. (Tilloch), LXVlII, 1826, 161-165. 

JAf'OHI (C. G . • 1.). Ueb()-r f"ine D()Ue AufWsnngaart der bei der 
Metlrnrle der klein•ten Qnadrate \'Orkommenden lindiren 
Gleichunµ:en. 

Astron. Nachr., XXII, 1844, 297-306. 

JORDAN (W.). Vera.llJremeinerung eines Satzes der Methode 
d~r kleinsWn Qua.drate. 

Zeits. f. Ma.th. (SchWmilcl1 ), xvm, 1873, 116-120. 

Kol'l'E 1C.). Die A n•gl~ichnng.reclrnung nach der Methode 
der klnin~tet1 Quru:lrate. in dcr praktiReben Geometr..e. 

N ordhausen, 1885. 

.KFMMfo~r.T. (C. TI.). Proof of some remarkable relations iu th6 
mt-t hod of J~·ast sq uaree. 

Analyst, YTI, 1880, 84 88. 

Ku1<z (A.). U•her di•· Metb0<le dcr kleinskn Quadrate. 
Nat.nrf.GeP.. Ziiri"h, Vit•rte}.Jahrs. 1 vnr, 1863, 225-240. 

LAl"RE"T (A.J. Sur la m<,thode ile• moindres carres. 
Journ. de .Math. (Lionvillc), I, 1875, 7~. 

LR<'ENl>RH (A. M.). MHh0<le d~• moindree carrea. 
Inst. de E'rance, .M<lm., 1810, ii, 149-lM. 

LCnECKR (C.J. Die Anwendnng der Methode der kleinaten 
Qna1lrate in <ler niederen Geodii!iie. 

ZeiU.. f. VermeB., VIII, 1879, 438-456. 

MATZKA (W.). Beweis des oberoten Gnwdsatzeod<>rMetbode 
der kleinsten Quadrate. 

Arch. d. Ma.th. (Grun1'rt), XI, 1848, 3611-4177, 

LEAST SQUARES-Continued. 
MERRIMAN (H.). Elementary diecuSl!ion of the principles of 

least aqua.res. 
Journ. Frank. Inst., LXXIV, 18771 173-187. 

-- Element• of the method of least squares. 
London, 1877. 

-- On tbe history of the method of least squares. 
Analyst, IV, 1877, 33-36, 140-143. 

-- List of writings relating to the method of least 
squares. 

ConnPcticnt Acad., Trans., IV, 1877, i, 151-232. 

-- A text-book on the method of least squares. 
New York, 1884.. 

MILLER (A. R. VON). Ueber die Methode der kleinaten Qu&­
drate. 

Oesterreich. Zeits. f. Ber11wes., xv, 1867. 181-194. 

MI!<DING (E. F. A.). Zur :Methode der kleinsten Qnadrate. 
A cad. do St.·P6terabourg1 Bull., XVI, 18711 305-30R. 

NA TANI (L.). Methode der kleinsten Quadrate. 
Berlin, 1875. 

YELL (A. M.). Ueber einige Vereinfachnngen, welche bei der 
Anwendung der Metbode der kleinsten Qnadrate gema.cht 
werd.en kOnnen. 

Zeits. f. Vermea., XVI, 1887, 454-467. 

PAUCKER (E. G. VON). Ueber die A.nwendung der :M:ethode 
der kleinsten Quadratsumme anf phyeikalische Beobach· 
ton gen. 

Mitau, 1819. 

-- Zur Tbeorle der kleinst1'n Quadrate. 
A.cad. de St.-Petersbonrg, Bull. Phys.-:Ma.th., IX, 1851, 113-

125; x. 1852, 33-43, 233-238; Mel. Math .• I, 1853, 188-204, 
333-346, 433-439. 

RITTRR (E.). Manuel .•. delamethodedesmoindrescarres. 
Paris, 1853-'58. 

RllDIGER (W. VON). Die lllethode der kleinsten Qna.drate ..• 
Berlin, 1877. 

SAFFORD (T. H.). On the method of least squ&Nl&. 
Am. A.cad., Proc., XI, 1876, 193-201. 

SAWITSCll (A. N.). Die :M:ethode der kleinat.en Qnadrat.e . 
Leipzig, 1863. 

ScHOTT (C. A.). Solution or normal equations by indirect elim· 
ination. 

U.S. C. and G. Survey. Rep., 185.~, 255-264. 

SEELIGER (H.J. Ueber die Vertheilung der Vorzeichen der 
nach einer Amgleichung iibrig blelbenden Fehler. 

Astron. Nachr., xcv1, 1879, 49-62; xavn, 1880, 289-304. 

SEIDEL (L.). Ueber ein Verfahren di" Gleicbnngen, auf welehe 
die Met.bode der kleinsten Qnadr&te 1uhrt, aowie linoore 
Gleichan~en iiuerhanpt durch successive A.nnih&rnng 
a.ufznlOsen. 

K. bayer. Ak. d. Wiss., Abhandl., XI, 1874, iii, 81-108. 

STEINTHAL (A. E.). The method of least oqnarea applied to 
conditioned observations. 

Messenger Matb., x, 1881, 186-100. 

THIELE (T.-N.). Sur la compensation de que!qnea errenra 
quasi.,.ystematiqnes par la m6thode des moindres oarr6e • 

Copenhagen, 1880. 

TODHUNTER (I.). On the method of leaat square& 
L., E., D. Phil. Mag., xxx, 1865, 378; Pbll. Soc. C.,,.h., Trans., 

XI, 1869, il, 219-238. 

VllRIJAM (G. J.). Verhandeling over de methodeder ldeinete 
qnadrat•n. 

Graningen, 1850-'52. 

VOGLER. Die Methode der klelbsten Quadrateummen ab 
Blldnerin 1-tgewihlter Hittelgroseen. 

Zeita. f. Verm"8., XVl, 1887, H7r-147. 

WATflffl!. Theoretical astronomy. 
Philadelpbl&, 1869. 

Wrrr1111Wf (T. L.). Die Hetbodo Ur IJ.leineteD Qull4ftite. 
Hannover, 1875; Allltron. Naobr., en, 1888, 31111442; Zetta. f. 

Math. {Soh!Omileh), xxvn, 1882, 115.-31'7. 
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LEAST SQUARES-Continned. 
WOLF (R.). Now zur llfethmfo der klelnst<in Qnadrat<>. 

Naturf. Ges. Bern. Mittheil., 1849, HO-H4. 

WRIGHT (T. W.). On the application of the method of least 
squares. 

A.na..lyst, x, 1883, 3~-41. 

-- On the adjustment of observations in the method of 
least squares. 

Van Nofltrand'a Mag. 1 xxvnr1 1883, 419-436, 473-50.5:; Ntiw 
York. 1884. • 

ZACHARIA!< (G.). De min<lste qvadraters methode. 
Nyborg, 1871; :Kjobenhavn, 1887. 

ZECH (.J.). Zur Methode der kleinsten Quadrate. 
Tiibin~cn, 1857. 

Lecoq ( von ). Trigonometriscl1e Vermessungen nnd 
Orts-Bestimmung in Westpbalen. 

Mon. Corr. (Zacb), u, 1800, 203-207. 

--- Ueber die trigonomctriscbe Anfnahme in West­
phalen. 

Mon. Corr. (Zach), YIII, 1803, 68--81, 1:36-158, 197-
207, 32t-:l31; rx, lB04, 81-BU. 

L., E.; D. Phil Mag., for London and Edinburgh Philo­
sophical Magazine and Journal of Scienr.e. 

8°, London, H:!a2+. (Washington, Patent Office.) 

Lee (Thomas Jefferson). Tables and formulm useful 
in surveying, geodesy, and practical astronoms. in­
cluding elements for the projection of maps, and in­
structions for field magnetic observations. 

so, Washington, 1853. 
:kl ed., revised and enlarged. Washington, 1873, 

pp. ix, 310. 
Profc.asional Papers of the Corpe of Engineers, U. S. 

Army, No. 12, Geodesy, 81-182. 

Lefevre (A. ). Manuel du trigonometrie; servant de 
guide aux jeunes ingenieurs qui se destinent anx 
operations gt'ioclt'isiyues; suivi de divers solutions de 
geometrie pratiqne et plusienrs tables. 

8°, Paris, 1819, pp. 284, 2 plates. (Washington, 
Coast Survey.) 

--- Nouveau traitt'i gt'iometrique de l'arpentage, a 
l'nsage des personnes qui se destiuent a l'etat d'ar­
penteur, au lever des plans et aux op1frations de 
nivellement. 4• edition. Entierernent refondue et 
augmente11 d'un traite de geodesif' pratiqne; onvrnge 
contenant tout ee qui est relatif a l'arpentage, a 
l'amenagement des bois et a la division des propri etes; 
ce qui faut. eonnaitre pour Jes grandee operations 
georlesiqnes et le nivellement. 

8°, Paris, 1826, I: pp. xi, 509, 1 plate; u: pp. 440,_ 
28 p1ates. \British. Museum.) 

--- Application de la geometrie a la ruesure des 
Iignes inaccessibles et des surfaces planes, etc., on 
longi -planimetrie pratiqne. 

8°, Paris, 1827, pp. xvi, 246, 5 plates. (British 
Museum.) 

--- Dt'iveloppement cl'nn nouveau mode d'observer 
Jes angles d'une triangulation, 

120, Paris, 1837, pp. iv, 188. 
Surveying. 
The inner title is; Connaissances dn$t6oil6siRte, on traite 

eplicial <le Ia division 1les proprietes rural<••. suivi 
d'on article BUr le11r abornement et Jeut'e cl6tnTes. 

Legendre (.Adrlen-.Marle). Recherches sur la fiurge 
des planlltes. 

.A.cad. d. Sci. Paris, Mem., 1784, 370-389. 

H.Ex.17-28 

Legendre (Adrien-Marie)-Continned. 
Memoire snr les operations trigonometriques dont 

les r6sultats dependent de la fignre de la terre. 
Acad. d. Sci. Paris, Mero., 1787, 352-383. 

--- Suite du calcnl des triangles qui servent a d6ter­
rniner la difference de longitude entre l'Observatoire 
de Paris et celui de Greenwich. 

Acw:l. d. Sci. Paris, Mem., 1788, 747-754. 

--- Recherches sur la figure des planetes. 
Hist. Acad. Sci., avec Mem. de matbem. et phys., 

1789, 372-45'1. 
Fignr& de la terro par Jell degres du Peron et de France, 

422. 

-- et Delambre ( J.·B . ..J. ). Metbodes pour la deter­
mination d'un arc du meridien. 

Paris, 1799. 
Title in full under DELAMHRE (J'.-B . .J.). 

--- et Cassini (J.-D.). La jonction des olJserntoires 
de Paris et de Gr~enwich. 

Paris, 1790. 
Title in full under CAssr,.-1 (.T.·D.). 

--- Met.ho<le pour determiner la longueur exacte du 
quart du meridien, d'apres Jes observations faites 
pour la mesnre de l'arc compriA entre Dunkerqne et 
Barcelonne. 

Inst. de France, Mem., 1799-1819, iv, 1-16. 

--- Analyse des triangles t.raceH s1ir la surface d'un 
spheroide. 

Inst. de France, Mem., 1806, 130-161. 

--- Molthmle des moindres carres, pour trou\·er le 
milieu le plus probable entre Jes n~"ultats de diife­
rentes observations. 

Inst. de France, Mem., 1810, ii, 140-154. 

--- Memoire sur !'attraction des ellipsoides bomo­
genes. 

Inst. de France, Mem. Cl. Math. Phys., 1810, ii, 
155-183; 1812, ii, 1-5 (Hist.). 

Legentil de la Galaisfore (Guillaume -Hyacinthe­
Joseph·Jean-Baptiste ). Voyage dans les mers de 
l'lnde, fait par ordre du roi, a l'occ!tBion dn passage 
de Venns en \761et1769.• 

40, Paris, n, 1779-'81. . 
It is ea.id to contain r~tlnltR of pendulum observat1011s.­

POGGJl:NDORFF, 11 1407. 

Legnazzi (E. N.). Del cat.asto romano e di alcnni strn· 
menti anticbi di geodesia. 

Ho, Verona e Pa<lova., 1887, pp. 311, 42 plates. 
(Oxford, Bodleiao.) 

Lehargre (A.). i:lcole d'application de l'artillerie et dn 
genie. Cout'S de t.opograph1e. Pr .. miern part.ie: In­
stmmm1ts lle lever. 4°, Paris, 1876, pp. xv, 354, 14 
plates. . 

D1mx:ieme pa/tic: :Methocles de lev1>rs, levers a 
grande eehelle, levers rl'une grand et.,,ndne. Levers 
de reconnaissance. Paris, 1878, pp. xiii, 43ti, 22 plates. 

Trolsii!lme partie: Operations trigonom6triqt1e8. 
Lever de la triangula.tion. Developp<'m<mt. et eal­
cnls fie la triangnlation. l"\ivellemP.nt. Paris, 188b, 
pp. xv, 2i6, 12 plates. (Paris, National.) 

Lehmann-Filhes (R.). Beitrag znr Methode der klein. 

sten Quadrate. 
Astron. Nachr., ex:, 1885, 81-95 . 
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Lehmann-Filhes (R.)-Continued. 
--- Demerkungen zu dem Atikel des Herrn Prof. 

Thiele "Ueber Ausgleiehnng abgegrnndeter Beo­
bachtungen:" 

Astron. Nachr., ex, 1885, 369-372. 

Leibnitz (Gottfried Wilhelm). Ars combinatoria.• 
4°, Lipsire, 1668; Francofurti, 1690. 

POGGJ<lffiORFF, I, 1413. 

Lejonmark (Gustav Adolph). Om pendlars svling­
ningstider. 

K. Svenska Veten. Ak., Hand!., xxu1, 1802, 165--176. 

Lelewel (Joach.). Pytheas nod die Geographie seiner 
Zeit, heransgcgeben von J, Straszewicz. Nebst A. J. 
Letronne's Untersuchung iiher die ErdmeBBnngen 
der Alten und tiller Hipparch's Ansicht der Verbin­
dung Afrika'~ ruit Asieu, Ubersetzt und mit Anmer­
kungen von 1". W. Hoffmann.• 

40, Leipzig, 183S. 

Le Maire. Rapport sur Jes opemtions g•fodesiques exe­
cntees en Belgique pendant 1872. 

Int. Geod. Cong., Gen.-Ber., 1872, 2-3. 

Le Monnier (Pierre): Maupertuis (P. L.-M.de). La 
figure de la terre, determinee par les observations 
de ... - .... 

Paris, 1738-'39. 
En~lish t.ranelation, London, 173e; German translation, 

Zurich, 1741; Latin translation, Lipsiai, 1742. 
Title in full under MAUPERTUIS (P. -L. -:M. DE). 

--- et Picard (J.). Degre du m6ridien entre Paris et 
Ainiens. 

Pa.ris, 1740; German translation, Zurich, 1742. 
Title in full under PICARD (J".). 

[--] Premieres observations faites par ordre du 
roi, pour connottre la distance entre Paris et .A.miens 
nvec les m~mes mesures qui ont servi aur Nord et au 
Peron, {)U 1'011 deduit snccinctllm.,,nt divers details 
pr61iminaires pour constater la grandeur du degre 
de France, ct pour decider de la courbure des meri­
diens. 

8°, Paris, 1757, pp. ii, 29. (Paris, National.) 
This conta,ins; Remarque• proposeoa il. l'Acad. d. Sci. 

snr le degre de M. Picard comprls entre Paris et 
Amiens au 16juin 1756. 

Observations faites au secteur, au sujet de la 
nutation de l'axe terrestre, causee par l'action de la 
lune snr le sph6roide appbti. 

Acad. d. Sci. Paris, Mem., 1745, 512-528, 577-587. 

Lenoir (Paul-Etienne Marie): Prony (G.-C.-P.-M.· 
R. de). Description dn comparateurde - employe 
pour faire des exp&iences sur la dilatation dill! m6-
taux. 

Bibl. Brit. Geneve, xrx, 1802, 301-315; Ann. de 
Phys. (Gilbert), Lll, 1816, 329-338; Phil. Mag. (Til­
loch), xr.vn, 1816, 125-130. 

--- Surles instruments d'astronomie et de gOOdesie. • 
8°, Paris, 1827. 

PoGGBNDOBFF, 1, 1422. 

Lenoir (T.-F.). Principes 016mentairee et pra.tiquea de 
• geodosie, on traite oomplet de la division des champs 

par <lcR mlithodes nouvelles, simples et exactes bas6es 
sur la proportionnalite "JIOUr .partager tontes les 
figures quelles que soient leurs irr6gnlarites; suivis 
d'une table des ra.cines et de leul'f! cams et des tables 

Lenoir (T.-1'. )-Continued. 
de comparaison d'anciennes mesures agra.ires avec les 
nonvelles, a !'usage des geometres, arpentellf!l, et de 
tonte pel'l!Onne qui se destine a l'enseignement et a 
la pratique de la division des terres. 

so, Clermont (Oise), 1853, pp. xiv, 211, 6 plates. 
(Paris, National.) 

Simple s1U'Veying. 

Lenz (HetDrlch Friedrich Emil). Physikalische Be­
obachtungen, angestellt aufeiner Reise um die Welt 
unter dem Commando des Capitains von Kotzebue in 
den Jahren 1S2:3-'26. 

Acad. de St.-Petersbo11rg, Mem., 1, 1831, 221-344. 
Pendelboob&chtungen, 226-228. 

Leonhardi (F. G. ). .A.nleitung zum Unterricht f'tlr geo­
daten bei der Landeavermessung. 

s0 , Dresden, 18.'l2, pp. 156, 2 plates. (Vienna, Geo­
graphic Institute.) 

LeoJ>Oldina. 
4°, Jena (later Leipzig), 1859+. (Washington, 

Congress.) 

Lepsius (R.). Die LangenmaBSe der Alten. 
8°, Berlin, 1884, pp.110. (Oxford, Bodleian,) 

Of value as a discussion of the lengthe of units referred 
to by Eratosthenoa, Herodotus, and Strabo. 

Lesage. Lettre sur la faussete de denx suites d'expe­
riences, par l&Sqnelles on a vonlu infirmer la diminu­
tion que subit la pesanteur quaud la distance au 
centre de la terre est angmentee, mais encore prou,.-.,r 
qu'alors la pesanteur va en angmentant.* 

,Tonrn. de Phys. (Rozier), n, 1773, 249." 
Regarding the experiments of Bertier and Roift'e. 

-- Reflexion snr nne nouvelle experience du R. P. 
Bertier, qui pronverait que la pesanteur augmente A 
mesure qu'on s'eloigne de la terre, et m(\me snivant 
une progression fort rapide." 

Journ. de Phys. (Rozier), n, 1773, 378. 

-- Experiences et vues sur I'inteUBite de la pe­
eantenr dans l'interieur de Ia terre." 

Jonm. de Phys. (Rozier>, v1, 1775. 

Leslie (R.). On a method of a.scertaining an universal 
and invariable standard of measure. 

Report of Arts and Manufactures, 1, 1794, 170-174. 

Letronne (Jean-Antoine). Recherches goographiques 
et critiques sur le livre: De merumra orhis teme, com­
pose en Irlande au commencement du x1xm• siecle 
par Dicuil, suivies du toxte reetitnc. 

so, Paris, 1814, pp. vi, 249. (Oxford, Bodleian.) 

--- M6moire snr cette question : Les Anciens ont ils 
ex6cut6 nne mesure de Ir. terre poaterienrement 0. 
l'etablissement de 1'£cole d' Alexandrie f 

Acad. d. Insc., Mem., VI.1822, 261-3'l3. 

-- Recherches critiques, historiqnes et geogra­
phiqnes sur lee fragments d'Heron d'Alexandrie, ou 
du systilme m6trique egyptien, oonsider6 dane sea 
bases, dans ses rapports avec les mesnres itin6mires 
des Grecs et des Romains et dans Jes modifications 
qn'il a subies depuis le regne des Pharaons juaqa'a 
!'invasion des Ara.bes. (Ouvrage posthume mill en 
rapport par A.-J.-H. Vincent.) 

40, Paris, 1851, pp. xiii,249. (Oxford, Bodlean.) 
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Letronne (Jean-Antoine)-Continued. 
---:Martin (T. M.). Examen d'un memoire pos­

thume de M. -. 
Revue Arch<'ol., x, 1853. 679-696, 720-7 43; xr, 1854, 

25-54, 89-114, 129-Hi4. 

Levret (H.). Determination des positions geographiques 
snr un ellipsoidc quclconque. 

Acad. d. Sci. Paris, Comp. Rend., LXXYI, 18i3, 410-

41::1. 
Revd. in Jabrh. i.ib. tl. Fo-rt~chr. d. Math., v., 1873, 59':. by 

• B[RUNS]. 

Influence sur lcs resultats des operations geode­
siques, de la substitution des arM <le plus courte dis­
tance aux sections planes de l'ellipsolde; expression 
de la correction qui doit etre faite a toutes Jes 
valenn1 dPs mesures d'augles. 

Acad. <1. Sci. Paris, Comp. Rend., Lxxvr, 1873, 540-
C.42. 

Re,,..i. in ,Tahrb. iib. <1. Fortschr. d. Math., Y, J87a, 594, by 
B[RUN~]. 

Levy (Albert): Delaunay (C.-E.). Conrs elementaire 
d'astronomie. 

Sixieme edition par-, Paris, 1876. 
Title in full under DELA!J"AY (C.-E.). 

Levy (Maurice). Sur Jes integrales ratfonuelles du 
problemc <1es lign~s geodesiques. 

Acad. d. Sci. Paris, Comp. Rend., LXXXV, 1877, 
106fr1068. 

Liagre (.T.-B.-J.). Sur la \•afonr Ill pins probable d'un 
c6t6 geodesiqne commnn a deux triangulations. 

Acad. de Belgique, Bull., 1854, i, 313-3.'34. 

--- Sur la probabilite de !'.,xistence d'une cause 
d'erreurs regulicro danH nne Serie d'observations. 

.Acad. de Belgique, xxn, 1855, ii, 9-13, 15~'i4. 

--- Calcul des probabilites et Jn. theorie des errenrs 
avec des applications aux sciences d'observation en 
general et a la geodesic en particulier. 

120, Bruxelles, 1852, pp. 416; Bruxelles, 1879, pp. 
592. (Washington, Coast Survey.) 

Revd. in Jahrb. iib. d. Fortschr. d. Math., IT, 1879, 157-
158, by MN. [MA..,.SlONi· 

--- : Folie (F.). Sur le calcul de la densit6 de la 
terre. Rapport de-. 

Acad. de Belgique, Bull., xxxur, 1872, 369-:l71. 

--, Quetelet (E.) et Folie (F.). Rapport prtlsente 
au nom du depllt de la guerre de Belgique a la com­
mission permll.uente de !'Association geodesique in­
ternationale. 

.A.cad. de Belgique, Bull., XLI, 1876, 397-407. 

--- Sur la compensation d'unresean trigonorn.Stri1p1e. 
Int. Geod. Cong., Gen.-Ber., 1877, 224-22G. 

--- et Hou~eau ( J'.-C. ). Sur la triangulation du ro­
yaume. 

.Acad. de Belgique, Bull., I, 1881, 867-872. 

Liaia (Emmanuel). Traite d'astronomie appliquee et de 
geodesic pratique compffmant l'expOBe des methodes 
suivies dans !'exploration du Rio de S. FranciBCo et 
precede d'un rapport an gonvernement imperial du 

Bresil. (Explorations scientifiqnes an Bresil.] 
S0 ,Paris,lf67, pp. xxiv, 584. 

- : Cntls (Louia). Les travaux de la mesure d'u11 
a.re du m6ridien. au Bresil sou~ la direction de -. 

£!'>,Rio de Janeiro, 1876, pp. 6. 

Lie (Sophus ). Classifir,ation <ler Fliichen nach der Trnns­
formationsgrnppe ibres geodlitischen Curven. 

4°, Kristiania, 1579, pp. 45. (Dresden; Royal.) 

--- UnforRuchnngen iibPr georllitische Carven. 
Math. Ann., x..-x, 1882, 3f>7-454. 

--- Zur Theorie der geodatischen Cnrven der Mini­
maltlachen. 

Arch. f. Math. og Naturvid., VIII, 1882, 490-501. 

--- Ueber die allgerueinste geodatische Abbildnng 
der geodlitischen Kreise einer Fliiche" . 

Arch. f. Math. og. Naturvid. 

--- Bestimmnng des Bogenelements aller FHicben, 
dereu goodatische Kreise eine iufinites1male Bertih­
ruugs transformation gestatten•. 

ArclJ. f. Math. og N aturvid. 

Lieblal.echt (Johann Georg). Desirleria mat.Jiematica 
nov-antiqna ad mensnras Rpeciatim geographicas et 
geo<leticas. • 

40, Giessen, li21. 
PoGG.&snott.FF, 11 1460. 

Liechenstein (Joseph Marx van). Vol'l!clniften zu 
den pra.eti:.;ehen \ .. crfahren ht>.)' der trigonomf•trii.;ch­
geometrischen Anfnahnrn eines Larn1e'; mi t eint'r 
Einleitnng <liencmlrn k nrzen Ge>chichte <er uster­
reichischen lllappirung~n. 

8°, Dresden, 1821, pp. 188, 4 1ilate~. (Berlin, 
Royal.) 

Liedbeck. De necessitate sphrnroitlis tclluris. De 
dimensione gradnnm longitmlinnm tellnris. D" 
dimensione gratl.uum l:tlit,L1<linurn tellnrit;. (ll.) 

London, 1748. 

Liesganig (.Josephus). Extract. of a h·tter, date,] Vi­
enna, April 4, ldti7, from Father Joseph Lie,ganig, 
Jesuit, to Dr. Bm-is,.<·ontaining a short acconnt of 
the measnre:11ent, of tl1ree 11e~ree• of latitude un•ler 
tbe meridian of Vienna. From the Latin. 

Roy. Soc. London, Phil. Trans., LYIII, 1768, l:i--17. 

--- Dimensio graduum meridiani Viennen,is et Hnn­
garici. 

40, Vindobonre, 1770, pp. [xx] \l62, 10 charts. 

---: Zach (F. X. von). Beweig, dass die osterreichi­
sche Gradmessung -'s 8chr fohlerhaft und znr 
Bestirmnung der Gestalt der Erde ganz untauglieh 
sey. 

Mon. Corr. (Zach), YIII, 18Da, 507-527; IX, 1804, 
32-38, 120-130. 

Limpo (F. A. de Brito). Sec BritcrLimpo (F. A. de) . 

LindelOf (Laurent Leonard). Om gra.dmatningen 
· ernellau Svartahafvet och Ishafvet. 

Finsk.Veten. Helsingfors, Ofvers., v, 1863, 170-173. 

Lindemann- (F.). Das Vermessungswesen im prenS»i­
schen Staate . 

Zeits. f. Vermes., IV, 1875, 147-152, 161-175. 

--- Einige Berechnungsarten :fiir die l'otbenot'scbe 
Aufga.be und die Aufga.be der unzugiingliehen Ent­
fernnng. 

Zeits. f. Verines., vu, 1878, :«i9-38i. 

Lindenau (Bernhard August von). (Ueber die 
Benutznng der Beobachi;ungen des Mondes zur Be­
stimmnng der Abpla.ttung der Erde. J 

Mon. Corr. (Zach), xrv, 1806, 310 
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Lindenau (Bernhard August von)-Continued. 
--- Ueber den Gebrauch der Gradmessungen 7.nr 

Bestimmung der Gestalt der Erde. 
Mon. Corr. (Zach), XIV, 1806, 113-158, 309-32li, 

:374-376. 
--- Uel>er die Bestimmung des Radius einu Kugd, 

dereu Ol>erfiiiche der eines Ellipsoids vou gegelwm·u 
Dimensioucn nm niichsten kommt. 

Mon. Corr. (Zach), XVI, 1807, 424-433. 

--- Die trigmwml'trische Vem1ess1mg in Ostin(lien, 
1816 uml 1818. 

Zeits. f, Astron. (Lindtrnan), II, 1816, 79-80, 359-
375. 

Beobachtnngeu iiber terrestrisdie Strahle11-
brechung in Ostindien. 

Zeits, f, Astron. (Lindenau), 111, 1817, 190-198. 

--- [Causes qui peuvent occasionner Jes differences 
cntre Jes r6sulmts astronomiqtws et gcodesiqnes.] 

Corr. Astron. (Zach), 1, hll8, 121-132, 133-137. 
--- [Abplattung der Erde ans Bessel's Prrecessions­

bestimmung. 
Astron. Jahrb. (Bode), 1820, 212. 

e = 1: 315. 82. 

--- Lettre: Nouvelles recherches snr le degre moyen 
et sur l'aplatissewl'nt tle la terre. 

Corr. Astron. (Zach), 1, 18'25, 125-1:19. 

--- Kann die Erdmassc als unverlinderlich betrachtet 
werden f 

Astrnn. Nachr., xxx1, 18.51, 157-164. 

Lindenkohl (A.). Solution of the three-point problem, 
by determining the point of interBection of a side of 
tlrn gi rnn triangle with a lhrn from the op11osite 
point to the unknown poiut. 

U. ~· C. and G. Survey, Rep., 1869, 235. 

Lindhagen (Daniel Georg). Berlcht an den Herrn 
Direetor dpr Hanptsternwarte, iiher die im Sommer 
1850 ausgefiihrte Expedition nach dem norwegischen 
Finnmarken. 

Acad. de St.-Petersbourg, Cl. Phys. Math., Bull., 
IX, 1851, 265-288. 

--- BNicbt an den Herrn Director der Raupt-Stem­
warte iiber die Ergebnisse der im Sommer 1851 in 
Angulegenheiten der Grailmessung nnternommenen 
Reise nach Lappland. 

Acad. de St.-Petersbourg, Mel. Math. et Astron., 
r, 1852, 449-476; Cl. Phys. Math., Bull., x, 18.'>2, 
241-261. 

-- : Struve (F. Q, W. von). Expose historique 
dl:'s travaux executes jusqn'a 1851, pour la mcsure 
de l'arc du meridien. Suivi de denx rapports de -. 

St.-Pctersbourg, 1852. 
Title In fnll under STRUVR (F. G. w. VON). 

--- Om terrestra refractions theorie. 
K. Svenska Vetun., Handl., r, 1855-'56, 39fi-439. 

-- Bericht Uber die im Jabre 1863 ausgefilhrteu 
Arbeiten in Schweden und No~wegen. 

Int. Geod. Cong., Gen.-B4J.r., 1863, 28-29. 
--- Bericht Uber den Stand pun kt der Gradme1111tmg1J­

operationen in Schweden am Eude des ,Jahres 1864. 
Int. GMd. Cong., Gen.-Ber., 18641 43-48. 

Komparatiouer mellan Struve's dubbel-toiee 
och den Svenska Veten11kaps-Akademiens rakning 
fiirfardigade Kopian a.f dPnsamma. 

K. Sveusk. Veten., Handl., xv, 1864, v. 

Lindhagen (Daniel Georg)-Continned. 
--- Bericht fiber den Fortschritt iler Gradmessungs­

arbeiten in Sobwcden im Jabre 1865. 
Int. Geod. Cong., Gen.-Ber., 1865, 37-38. 

--- Schreiben an den Generallieutenant z. D. Bae­
yer. 

Int. Geod. Cong., Gen.-Ber., 1866, 46-47. 
Regarding the geodetic work in Sweden and Nor way 

during 1866. 
Scbreiben an den Priisidentcn des Centralbii­

reaue. 
Int. Geocl. Cong., Gen.-Ber., 1869, 61. 

Regarding the geodetic work in Sweden and Norway in 
1869. 

Bericht i\ber die geodatischen Arbeiten , in 
Schweden pro 1875. 

Int. Geod. Cong., Gen.-Ber., 1875, 216-217. 

Lindmann (Christian Frederik). Om jordens afplat.t­
ning och massa. 

K. Vetensk, Acad., Fiirhandl., x, 1833, 85-ll8. 
Lindquist (Joannes Henricus). DisB. observationes 

qua.sdam circa reductionem angulorum ad horizon­
tum continens.• 

Abooo, 1786. 
POGGENDOllFF1 I, 146$. 

LINES, GEODETIC. See GEODETIC LINES. 

Liouville (Joseph). Sur Ia loi de Ia pesanteor a la sur­
face ellipsoidale d'equilibre d'une masse liquide ho­
mogeno donce d'un mouvement de rotation. 

Journ. de Math. (Lionville), vm, 1844, 360-378. 

--- De Ia ligne geodesiqne snr un ellipsoide qnel­
conque. 

... 

Journ. de Math. (Liouvill1•), ix, 1844, 401-408. 
--- Demonstration geometrique relative il. l'equation · 

des lignes geod6siques sur les surfaces du second de­
gre. 

Jonrn. de Math. (Liouville), u, 1846, 21-24. 
--- Demonstration g6ometriqne relative a l'equation 

des 1ignes geodesiques sur nu ellipsoide quelconque. 
Acad. d. Sci. Paris, Comp. Rend., xxu, 1846, 111-

113. 

--· Sur Jes fig11l'Cll ellipsoidales ii. troi11 axes inegaux, 
qui penvent convenir il. l'equilibred'une masse liqnide 
homogene, douee d'un mouvement de rotation. 

J'ourn. de Math. (Lionville), xvi, 1851, 241-254. 
--- Ex.pression simple dn rayon de conrbure geodt'i­

sique d'une ligne trac6e snr un ellipsoiile. 
Journ. de Math. (Liouville), XJX, 1854, 368. 

--- Note au sujet d'nn memoire de M. Cbasles snr Jes 
lignes geod6siq ues des surfaces. 

Jonrn. de Math. (Lionville), xu, 1874, 225. 

Lipschitz (Rudolph Otto Sigiamund). Gesetz der 
Dicbtigkeitsiindernng der Scblchten im Innern dur 
Erde. 

K. Ak. d. Wiss., Monatsber., 1862, 60l-607. 
-- Ergebnil!lle einer Untersuchnng fiber die Gestalt 

unserer Erde. 
Niederrhein. Ges., Sitz.-Ber., 1864, 59-61 ; Zeits. 

gesammt. Naturw. (Halle}, xxvr, 1865, 451-453. 
--- Untenmebungen tiber die Bestimmnngen vou 

ObeTflij,chen mit vorgeachriebenen, die Krllmmungs­
verhiiltnil!lle betreffenden Eigen11Chaften. 

K. Ak. d. Wi81!.~ Sitz.-Ber., 1882, um-1087; 1883, 
169-188, 546-560. 
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Listing (Johann Benedict). Ueber unsere jetzige 
Kenntniss der Gestalt und Gr3sse der Erde. 

Naq,!i. d. k. G011. d. Wiss. (Gottingen), 11373, 33-98; 
Bull. d, Sci. Math. et Astron, (Darboux et Hoiiel), ix, 
1873, 241. 

Revd. by BERTRAND, Jonm. d. Savants, 1874, 697-719. 

--- Nene geometrische und dynamische Constanten 
des Erd-Kiirpers. 

Astron. Nachr., 1878, XLIII, 317--318. 
Extract from book of same title. 

--- Neue geornetrische unu dynaruische Constanteu 
des Erd-Korpers. Eiue Fortsetzung der Uutersu­
chung fiber unsere jetzige Kenntniss der Gestalt und 
Grosse der Erde, von Johann Benedikt Listing.~ 

8°, Gottingen, 1878, pp. 67. (Dietrisch.) 
Title from Zeits. f. Vermese., VIII, 1879, 1'4. 

-- Neue geometrische und dynawische Const.auten 
des Erdkorpers. 

• K. Ges. d. 'Viss. Gottingen, Kachr., 1877, 749-815. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., IX, 1877, by 

:Bl runs]. 

Littro-w (Joseph Johann). Theoretische und practische 
.A.stronornie, von J. J. Littrow. (Washington Ob­
servatory.) 

3 vols., 8°, Wien, 1821-'27. 
Terreetrische Yeasungcn, 1, 270-34:1. 

-- Abriss einer Geschichte der Aatronomio. 
Wien, 1835. 

Title in full under AIRY (G. :B.). 

Beobachtungen an zwei unveranderlichen Rever­
sionspendeln. (H.) 

Zeits. f. Phys. u. Math, (Baumgartner), v, 1837, 
97-116. 

Littrow (Karl Ludwig von). Bericbt fiber die in den 
Jahreu 184i-'51 ausgef"dhrte osterreichiseh-russis~he 
Verbiudungs-Triangnlation. 

K. k . .A.k. d. Wiss., math .. natnrwiss, CI., Sitz.-Ber., 
1x, 1852, 912-915; Denkschrift, v, 1853, 111-128. 

Also pnblisbed separately, 4°, Wien, 1853, pp. 20, 3 
plates. 

Livet. Cours de geod6sie et gnomoniqne. 
40, Metz, 1843, pp. 218, 5 plates. (Brussels, Depl>t 

cle la Guerrfl.) 
Lithographed. 

Low. Bericht tiber die geodiiti~chen Arbeiten, 1&!3. 
Title in full under B.utYER (J. J.). 

Low (Moritz). Astronoruisch-geodatische Ortsbestim­
mung iru Harz. Bestimmung der Polllobeu uml der 
geodiitischen Lage der Stationen Blankenburg, Hiit­
tenrodc, HaSBelfelde, und der Polhohe von Nordbau­
sen. 

4°, Berlin, 1882, pp. 32. Published by K. preuss. 
geodatisches Institut. 

Loewenberg (L.). Bericht fiber die wissenschaftlichen 
lnstrumente a.uf der Berliner Gewerbe-AnBBtellung 
im Jahre 1879. 

8°, Berlin, 1880, pp. viii, 335. 
Geodlitlaelle Jn1trumen1Al, 51-1.211. 

Loewy (B.) attd Stewart (B.). Account of the base 
observations made at the Kew Observatory wi.th t.he 
pendnlulllll to be used in·the Indian survey. 

Roy. Soc. London, Proc., x'rv, 1865, 425-435. 

Loewy (B.) and Stewart (B.)-Continued. , 
------ Account of experiments made .. t the Kew 

Obscr·vatory for determining the true nwnurn and 
temperature corrections to pendulum observations. 

Roy. Soc. London, Proc., xvu, 1869, 488-4\19. 

Loewy (M.). Nouvelles methodes pour la d6tern1ina­
tion complete de la refraction. 

Inst. de 1''rance, Comp. Rend., en, 18t>G, 1-4i. (Sep­
arate.) 

Lorber (Franz). Ueber die Winkelsumme in Polygon en 
mit Seiteudurchschneiduugen. 

Zeits. f. Verwes., xvn, 1888, 593-599. 

Lorentzen t Gerhard Wolfgang Friedrich Karl). The­
orie des Gaussiscl1en Pendels. 

40, Kiel, 1886, pp. 24. (Oxford, Bodleian.) 

Lo1·enzoni (G.). Intorno alle principali ricerche sulla 
lunghezza del pendolo a secondi eseguite nell' ultimo 
venteuuio (11'60-1880). (H.) 

Comruissioue It.aliana pPr la Misura d. gradi., Proc. 
Verb., 1880, pp. 1 l. 

--- Sulla figura della term.• 
Ls. Natura, 111, 18d:1. 

Loupot (C.). Elemens d'astronomie a l'usage des per­
sonnes du monde pen versees daus Jes mathemati•1 ues: 
Par C. Loupot. 

8°, Paris, 1842, pp. xvii, 353, 4 plates. (WaHlling­
ton, Observatory.) 

Do la terre (figure. etc.}. 51-105. 

Love (John). Geodu,sia.; or tile art of anrvc~·ing and 
measuring land made easy, showing hy plain aud 
llractical rules to survey, protract, cast. u1), reduce or 
divide any piece of land w lmt~oever; with new tables 
for the ease of the surveyor iu rednciug tho measure 
of land. Moreover a more facile aud sure way of sur­
veying by the chain than has been l.Jitherto taught. 
As also to lay out new lauds in America or elsewhere, 
and how to make a perfect map of a river's moutll or 
harbor; with several other things never before pub­
lished in our language. The ninth edition, corrected 
and improved hy Samuel Clark. 

9th ed., 8°, London, 1768, pp. [xviii], 196, .Appen­
dix, pp. 7; London, 1771; New York, 179:~, pp. x, 189, 
talJles. (WaHhiugton, Congress.) 

Lubbock (John William). Expre!!Sion for the time of 
vibration of a pendulum in a circular arc. 

L., E., D. Phil. Mag., 1v, 1828, 338-339. 

--- On the pendulum. 
Roy. Soc. Loudon, Phil. Trans,, cxx, 1830, 201-208. 

L\ibeck (G.). Notiz zu den BeSl!el'schen Pernlelversu­
chen. 

Ann. cl. Phys. (Poggendorft), ci:,, 1873, 476-48:1. 

-- Ueber den Eiu!luss, welchen auf die Bewegung 
eines Pendels mit einem kugelfOrmigeu Hohlramue 
eine in ihrn enthaJh,ue reibeude Fliissigkeit ausfibt. 

Journ. f. Math. (Crelle), LXXVII, 1874, 1-:li. 

L\ickenhof ( J. C. ). Lehrbnch der mathematischen Geo· 
grapbie fiir Gymnasie11. 

so, Miinster, 1833, pp. viii, 224, 4 plates. (Berlin, 
Royal.) 

GE>8ta.Jt der Erde, Jl-26, 
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Lii,decke (C.). Die .A.nwendung der Methode der klein­
sten Quadrate in der niederen Geodli.sie. 

Zeits. f. Vermes., VIII, 1879, 438-456. 

Liiroth (J.). Demerkungen iiber die Destimmung des 
wahrscheinlichen Fehlers. 

Astron. Nachr., Lxxm, 1869, 187-190. 

--- Vergleichung von zwel Werthen des wahrschein­
liohen Fehlers. 

Astron. Nachr., LXXXVn, 1876, 209-220. 

--- Notiz ii her die Rectificationeines Ellipsenbogens. 
Zeits. f. Vermes., x, 1881, 2'2f>-226. 

--- Eine Gleichung zwischen den Langen, Breiten 
und Azimuten dreier Erdorte. 

Zeits. f. Vermes., xv, 1886, 529-535. 

Luetke (Friedrich Benjamin von). [Les observations 
an pernlnle invarial1le.] 

Acad. de St.-Petersbonrg, Mern., Bull. Sci., 1, 1831, 
xi-xv; L., E., D. Phil. Mag., 1, 1832, 420-424; Roy. 
Inst., .Journ., 1, 1831, 602-604. 

--- Ohservations du pendule invariable executees 
daus un voyage au tour du moude, 1820-'29. 

St.-Petersl.Jourg, Mem. Savans £trang., III, 1837, 
1-24;!. 

Lulops (Jan). Anleitung zu der mathematischen und 
ph)'Rikaliscben Ken11tniss der Erdkngel. Ans dem 
Holliindi8chen Ul:Jersetzet von Abraham Gotthelf 
KiiMtner. 

4°, Gottingen und Leipzig, 1755, pp. [x), 430, 174. 
(Brit,i•h MnAenrn.) 

Dit~ Ge:-,talt der Erdkugel, 1 90. 

--- 0\'Pr tlti laugte van deil tinkelen slinger te Lei­
deu. (H.) 

Acud. d. Sci. Haarlem, Verhandel., 1757. 

Luther (E.): Jacobi re. G. J.). Nouvelles formules de 
geodesie communiq nees, par-. 

Astron. Nachr·., XLI, 18"5, 209-215. 

--- Jacobi's Ableitnng dcr in seinern Aufoatze: "So­
lution llO•H·elie d'nn prohlerne de geodesic fonda­
menl al." enthalt.en··n fonneln. 

A•tron. Na.,hr., XLII, 1856, 3:l7-358. 

Luvini (G.). Sette studj sopra la refrazione latera.le." 
Torino, n. d. 

M. ·Mode of tracing a curve of very large radius, adopted 
ill t be •urvey of the northern bonnda.ry of the State 
of Ddaware in 1701. 

Jnurn. Frank. Inst., IY, 1842, 11-15. 

M. (M.). The United f!tates Coast Survey. 
Chri•tian Examiner and Religions Miscellany, Lil, 

l H.J:.!, ; 7 -96. 

Maccullagh (James). On a rlifficulty in the theory of 
the attra• lion of spheroids. 

Roy. Irish Acad., Tran1t., XVII, 1837, 237-240; Phil. 
Mag. (Taylor), III, 1033, \!8'2-285 .. 

-- Ou the attraction of ellipsoids. 
Roy. Irish Acad , Proc., Ill, 1845-'47, :167-369. 

--- On the attraction of ellipsoids, with a new dem­
onstration of Clairaut's theorem. 

Roy. Irish .A.cad., Trans., xxn, 1855, 379-:~95. 

MacLaurin (Colin). A rule for finding the meridional 
parts to any spheroid with the same exactness as in a 
sphere. 

Roy. Soc. L•mdon, Phil. Tra.ns., XLI, 1741, ii, 808-809. 

Maclear (Thomas). Observations made at the Cape of 
Good Hope, in the year 1838, with Bradley's zenith 
soctor, for the verification of the amplitµde of the 
.A.bM de Lacaille's arc of the meridian. Communi­
cated by Sir John Barrow. 

Roy. Soc. Lon.Jon, Proc., IV, lo39, 192-193; Roy. 
.A.stron. Soc., Month. Not., v, 1839-'43, 45-50. 

--- An account of some experiments made with an 
invariable pendulum at the Cape of Good Hope. 

Roy. Astron. Soc., Month. Not., v, 1839-'43, 57-58. 

--- On the position of Lacaille's stations at the Cape 
of Good Hope. 

Roy. Astron. Soc., Mem., II, 1840, 91-137. 

--- Report of the council of the Royal Astronomical 
Societ.y on the measurement of Lacaille's arc. 

Roy. Astron. Soc., Month. Not., vu, 1845-'47, 57-58. 

-- [Remeasurement of Lacaille's arc.] 
Astron, Nachr., xx1v, 1846, 359--364. 

-- Arc of the meridian at Cape of Good Hope. 
Roy. Astron. Soc., Mem., xx, 1851, 7-29. 

--- Cont.ributfons to astronomy and geodesy. 
4°, London, 1851, pp. 114. (Washington, Observa­

tory.) 

--- "Measurement and extension of Lacaille's arc 
of the meridian.'' Notice of-. 

Roy. Astron. Soc., Month. Kot., xv1n, 1858, 107-108. 

--- Account of the results of the trigonometrical sur­
vey in the Cape Colony. 

Roy. Astron. Soc., Month. Not., xv111, 1858, 313-316; 
XIX, 18.">9, l:J7, 

--- Verification and extension of Lacaill'31s arc of 
meridian at the Cape of Good Hope. 

4°, London, 1866, I: pp. [7], 609, 2 maps; II: pp. 
44. Edited by G. B. Airy. (Gore.) 

Pp. 611-!J25, consisting of corrections and addenda, are 
inserted in vol. 2. 

Revd. by WUINECKE (A.), Astron. Gee., V\erteljahrs., V, 
1870, 44-87. 

Madler (Johann Heinrich). Leitfaden der mathemir­
tischen uud allgemeineu physischen Geographie. 

80, Stuttgart, 1843, pp. vi, 221. (British Museum.) 
Gestalt der Erde, 12-14; Gradmessungen, 37-51 : Dich .. 

tigkeit der Erde, 52-60; Geod&oiocbe Linie, 60-61. 

Maedler(T. F.). Essai d'une determination de la figure 
de la terre. Revd. hy -. 

Wocbenscbr. f. Astr. Meteor. n. Geogr.(Heis), 1859; 
Am . .Jonrn. Sci., xxx, 1860, 46-52. 

Mag. (. Natnrvid, for Nyt Magazin for Natnrviden­
ekaberne. 

8°, Christi&nia, 182.1+. (Washington, Congr8811.) 

Maggi (Gian Antonio). Intomo ad alcnne formole re­
lative al calcnlo degli errori d' osservazione. N ota 
del dott. Gian Antonio Maggi, presenta dal M. E. 
:C,of. E. Beltami. 

Ist. Lombardo, Rend., xv, 1882, ii, 351-358. 

Mahmoud-Bey. Le systeme metrique actuel d'~gypte, 
oompare au syst,l\me fran~ais, Jes niloml\tres ta.nt an­
ciens que modernes et les antiques ooud6es de 
l'.Eivpte. 

8°, Copenhagoe,'1872, pp. 44. (British MUflellpl.) 
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Main (Robert). Practical and spherical astronomy, for 
the use chiefly of students in the universities. 

S0 , Cambridge, 186:'!, pp. xvi, 392. (Washington, 
Ob!lervatory.) 

Determination of the mal(]}itnde and figure of the earth, 
164-171. 

Mairan (Jean-Jacques d'Ortoris de). Sur la dimi~u­
tion des degres terrestres en allant de l'equatenr vers 
les plHes. 

Acad. d. Sci.Paris, Mem., 1720, 231-277; Hist., 65-
79. 

--- Experiences sur la longueur du pendule a se­
condes a Paris; avec des remarques sur cette ma ti ere, 
et sur quelques autres qui s'y rapportent. 

A.cad. d. Sci. Paris, M6m., 1735, 153-221, 505-544 
(Hist.), 81-92. 

--- Sur la figure de la terre. (H.) 
Acad. d. Sci. Paris, Hist., 1742, 8&-104 

Maire (Christoph) et Boscovich (R. J.). De litteraria 
expeditione per poutificiam ditionem ad dimetiendoa 
duos meridiani grad us et corrigendam mappam geog­
raphica.m j nan, et auspiciis Renedicti XVI Pont. Max. 
suscepta a patribns Societ. J esu. 

4°, Romre, 1755, pp. xx.i, 516, 4 plates. (Washing­
ton, Congress.) 

An elaborate description of thi• work; is given by TOI>· 
HUNTER in History of the theories of attraction, r, 
301Hl21, 332-334. 

----: Condamine (C.~M. de la). Letter to Dr. 
Ma.tty regarding the measure of-. 

Roy. Soc. London, Phil. Trans., XLIX, 1756, ii, 623-
6;.M •• 

------ Voyage astronomique et geographique 
dans l':i::.tat de l':l::glise, entrepris par ordre et sous les 
auspices du Pape Benoit .XIV, pour mesurer deux 
degres du meridien et corriger la carte de l'f:tat ec­
clesiaatique. Tradnit du latin, augmente de noteR 
et d'extraits de nouvelles meaures de degrcs faites en 
Italie, en Allemagne, en Hongrie et en Ameriqnepar 
[Hugon]. 

8°, Paris, 1770, pp. xvi, 526. (Washington, Con­
gross.) 

Mako von Kerek Gede (Paul). Disaertatio de figura 
tellurie. • 

4°, Olomut., 1767. 
POGGENDORFF, II, 21. 

Mallet (Predrik). De figura et magnitudine telluris. 
o10, Upsal., 1750, pp. 32. (Berlin, Observatory.) 

-- Vom Widersta.nde derLuft gegen Pendel. (H.) 
Ak. d. Wiss. Stockholm, Ha.ndl., 1762. 

--- Genaueste Berecbnnng der eigen!lichen Gestalt 
der Erde dnrch Vergleichung der Liingen der Pendel. 

K. Veten. Ak., Abha.ndl., Ul•. Holzbecber u. KiM!t­
ner, XXIX., 1767, 168-174, 206-222. 

Mallet (Jacques-Andre). Observatioues varire in Lap­
ponia ad Ponoi institutro. Observationfls Petropoli 
et Poni institutre ad longitudinem penduli minnta 
seconda. indicantie determinandam. 

Aoad. de St.-Petersbourg, Com., xiv, 1769, ii, 14-
15,24-33. 

Mallet (Jacob). ton the transit of Venus, the lengths 
of pendulums, a.lso the inelinalion and declination 
of the magnetic needle. J 

:Roy, Boe. London, Phil. Trans., 1770, 363-:-!67; 
Rll88. Bihl. (Bacmeister), 1, 1770, 160-164. 

Manfredi (Eustachio ). Meth ode de v6rifier la figure de 
la tcrre par la paralla.xe <le la lune. 

Aca<l Roy. d. Sc. Paris, !\fem., 1734, 1-20; Hist., 
59--ti3. 

--- : Zach (F. X. van). Notice s11r Jes operatiolls 
geodcsiques de-. 

Mon. Corr. (Zacb), n, 1819, 115-126. 

Mangold (H. von). 1!eber diejeuigen Punkte anf posit iv 
gekriimmteu FHichen, welcbe die Eigenschaft ha.hen, 
da.ss die vou ihueu a11sgeheudeu geotllitischen Linien 
nie n.ufhoren kiirzeste Linien zu sein. 

Journ. f. Math. (Crelle), xcr, 1881, 23-53. 

Manning (Robert). A metlrnd of correcting errors in the 
observation of the angles of plane triangl~s, and of 
calculating the linear aud surface dimensions of a 
trig6nornetrical survey. 

Inst. Civil Eng., Proc., LXXUI, 1883, 289-310. 

Mansfield (Jared). Ou the fignre of the earth. 
Connecticut Acad., Mem., 1, 1810, 111-118. 

Marcus (J.P.) : Bugge (T. ). Besd1reibun~ der dilni­
schen Ausmessungsmethode. Translated lJy -. 

Dresden, 1787. 
Title in full under BUGGR (T.). 

Marechal (l'abbf). Memoire snr la theorie mathe­
matiq ne de la tene. 

Acad. d. Sci. Metz., Mew., XXXIV, 185:i, i, 156-241. 

Marie (Maximilien). Histoire des sciences mathcn.a­
tiques et physiques. 

so, Paris, 1883-'87, 9 vols. 

Marek (Johann). Veber die Ausgleichung trigonorne 
triscber Auschlnssnetze. 

Zeits. f. Vermes., nr, lt174, 159-176. 

--- Technische Anleitung zur Ausfiihrung der trigo­
nometrischen Opera.tionen des Ka.tasters. Im Auf­
trage des kon. nng. Finanzministeriums fiir den 
Gebrauch des kon. nng. Triangulirungs Ca.lcul-Bii­
reau. 

4°, B11dapest0, 1875, Pl'· xiv, 397, 1 plate. (Yienna, 
Geographic Institute.) 

Marieni (Johann). Trigonometriscbe Verm<·ss1mgen im 
Kircbenstaate und in Toscana, a.usgefiibrt von dem 
Ingenienr - nnter der Direction dee k. k. militiiri­
schen geogra.phischen Institutes in den Jahren 1841, 
1842 nnd 1843. 

40, Wien, 184li, pp. x, 100, I cha.rt. 
Fortsetzung und Schluss, YI, 9'2. (Vienna, Geo­

graphic Institute.) 

Marignac: Dufour (W. B.). Sur Jes deviations appa.­
rentes du plan d'oscillations du pendnle. De concert 
avec-. 

Acad. d. Sci. Paris. Comp. Rend., xxxm, 1851,1:~15. 

Markham (Clemen1:8 R.). Memoir' on the Indian sur­
veyti. 

8°, London, 1871; ~d ed., London, 1878, pp. xxix, 
481. (Gore.) 

Marne (Jean-Baptiste de). Des instruments pour la 
mesure des distances.• 

Paris, 1880. 

Marmora {Albert de la). See La Marmora (Albert de). 

Marriotte. <Envres, 1666. 
New ed., La Haye, 1740. (H.) 

Su Trait-6 du monV"emtn.t dea pendulea. 
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Martens (A.). Die wiS11enschaftlichen lnstrumente auf 
der dentschen P!!>tent- nnd Mnsterschutz-Ansstellnng 
in Frankfurt a. M., 1881. 

Central-Zeit. f. Optik und Mech., n, 1881, 100-lfll, 
208-211, 2;.ll-2'23, 230-233, 267-269, 277-280. 

Martin (Thomas-Henri). Examen d'un memoire pos­
thume de M. Letroune. 

Revue Archeologique, x, 1853, 679-696, 720-743; 
XI, 1854, 25-54, 89-114, 129-164. 

--- Histoire des hypotheses astronorniques grecques 
qui admettent la sphericitri de la terre. 

Acad. d. Inscr., Mem., xx1x, 1879, ii, 305-318. 

Martina (Charles). Une statiou geodesique au sommet 
du Clllligou dans l es Pyreuees-Orientales. 

so, Paris, 1872, pp. 24. 
:Reprinted from Revue des Denx Mondes, D<lbember 15, 

18i2. 

Martua (H. C. E.). Astronomische Geographic. Ein 
Ltihrbncb angewandter Mathematik. 

8°, Leipzig, 1880, pp. viii, 348. (British Museum.) 
Gestalt und Grosse der Erde, 98-164. 

Mascart (E.) tf Deville (H. St.-C. ). Sur la, construction 
do la re~Jo gcodcsiqne internatiouale. 

Ecole Norm. Super., Ann. Sci., VIII, 1879, \J-54; 1x, 

1880, 9-20. 

--- --- Sur la constructiou de la rf\gle geodesique 
internatiouale. 

Int. Gc0<l. Cong., Gen.-Ber., ltl78, J..'.50; 1879, 1-12. 
Separately, Paris, 1879, pp. 50. 

:Masoow (Otto). Ueber die geodlitische Lmie auf dem 
abgeplatteten Rotationsellipsoid. 

8°, Greifswald, 1873, pp. 26. (Gore.) 

:Maakelyne (Nevil). An account of observations ma-Oe 
on the mountain Schehallieu for fiudiug itB attrac­
tion. 

Roy. Soc. Lor.don, Phil. Trans., LXY, 1775, 500-542. 

--- A proposal for measuring the attraction of some 
hill in this kingdom by astronomical observations. 

Roy. Soc. London, Phil. Trans., LXV, 1875, 4!15-499. 

:Mason (Charles) and Dixon ( J.): Maskelyne ( N.). 
Introduction to the observations made for deter­
mining the length of a degree of latitude in North 
America, by - -. 

Roy. Soc. London, Phil. Trans., LVIII, 1768, 270-274. 

--- --- Astronomic ohservations made in the forks 
of the river Brandywine, in Pennsylvania, for deter­

mining tlie going of a clock in order to find the dif­
ference of gravity between the Royal Observatory at 
Greenwich and the place whore the clock was set up 
in Pennsylvania. 

Roy. Soc. London, Phil. ;frans., LVIII, 1768, 32ti­
:ta6. 

--- O!Jservations for determining the length of a 
degree of latitude in the provinces of Maryland and 
Pennsylvania, in North America, with a postscript 
by iillrn astronomer royal. 

Roy. Soc. London, Phil. Trans., LVJII, 1768, 27 4-328. 

MASON AND DIXON'S LINE. 

Southern Literary Mes!ltlnger, xxvu, 1858, «6-1.55; Prince­
ton Rev., XXXVII, 18651 88-110; Ilatper's Mag., LIU, 1876, 
549-551. 

BLUlll (P. C.). Mason and Dixon'• Line. 
Bi~t. Mag., v, 1861, 100-202. 

MASON AND DIXON'S LINE-Continued. 
D..A..RLIXGTON (W.). Ya.son and Dixon's Line. 

Historical Mag., u, 1858, 37-42. 

GORE {J. H.). Mason and Dixon. 
Railroad and Eng. Journ., LXI, 1887, 104-106; Zeits. f. Ver. 

mes., XVII, 18881 33-39. 

GRAHAM (J, D.). Messages . . . ; being a portion of Mason 
and Dixon's Line. 

Chicago, 1862. 

VERCH (J.). Mason and Dixon's linA. 
Pittsburg, 1857. 

Matern. Ueber Winkelmessung mittels des Ocnlarmi­
krometers, im astrouormsclien Fernrohr. 

Ann. d. Phys. (Poggcndortt), CLIV, lb75, 91-112. 

Math. Ann. (Clebsch), for Mathematische Annalen 
(Clebsch uud Neumann). · 

8°, Leipzig, 1H68+. (Washington, Observatory.) 

Mathieu (Claude-Louis). Sur !es experiences du pen­
dulc foites par Jes navigatcurs cspagnols en diffe­
rents points du globe. 

Conn. d. Temps, lbl6, 314-33'2. 

--- Resultats des experiences faites avec des pen­
dnles de comparaison aux iles Malouines et a la Nou­

velle-Hollande. 
Corm. d. Temps, 1826, 280-307. 

--- Sur nn memoire de M. Puissant snr la determina­
t.ion de la figure de la terre par Jes mesnres geode­
siq ues et astronomiques. 

Conn. d. Temps, 1829, 229-235. 
The ellipticity as deduced from the French and Indian 

arcs. 

:Mathes (C. J.). Elementarer Reweis des voll'litandigeu 
Ausdrucks fiir die Dauer der Pendelscbwingungen. 

Arcbiv d. Math. (Grunert), XLIX, 1869, 358-364. 

M<:.th. Soc. London, Prbc., for Proceedings of the Lon­
don Mathematical Society. 

8°, London, 1865+. (Washington, Observatory.) 

:Matthias. Ueber eine Berechnungsmethode der Rota­
tiouszeiten, Abplattnng uud Dichtigkeiten der 
Planeten. 

A11tron. Jahrb. (Boele), 1797, 210+. 

Matthewson (R. C.). The earth considered BB a 
spheroid of revolution. Geodetic formulas. 

Math. Month., llI7 1861, ·71-78. 

:Matthiesaen (Ludwig). Ueher den Einflnss der Ge­
stalt und tiiglichen Bewegnng des Erdhalls auf 
Gleicbgewicht u111l scheinlmre Bewegung irdischer 
Gegenstiinde in der Niihe der Oberfliiche. 

Zeits. f. Math. (SehlOrnilch), x, 186.S, 402-416. 

Matty: Condamine ( C. M. de la). Letter to -, re­
garding the measure• of Lacaille, Marie, and Bos­
covich. 

Roy. Soc. London, Phil. Trans., n, 17.56, 623-624. 

Matzka (WilhelJJ1). Beweis des obersten Grundsatzes 
der :Methode der kle.inste11 Quadrate. 

Arch. d. Math. (Grunert), xr, 1848, 369-377. 

Mauck (Karl). Trigonometrii;che Pnnkteinschaltnng 
nach der Metbode der kleinsten Quadrate. 

Zeite. f. Vennes., vn, 1878, 292--297. 

Maupertuia (Pierre-Louis-Moreau de). Disoours Sllf 

les dilferentea figures des a.stres, d'ou l'on tire cles 
conjectures sur les etoilcs qni paroi8!10nt changer de 
grandeur, et s1ir l'anneau de Satorne, avec uneexpo-
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Maupertuis (Pierre-Louis-Moreau de )-Continued. 
sition abregee des sistcmes de M. Descartes et de M. 
Newton. 

Acad. d. Sci. Paris, Mem., 1732, Hist., 85-93. 

--- Sur la figure de la terre, et snr Jes ruoyens qne 
l'astronomie et la geographic fournissent pour la de· 
terminer. 

Acad. d. Sci. Paris, Meru., 1733, 153-164. 

--- Sur les figures des corps cclcstes. 
Acad.d. Sci.l'aris,Mern., 17a4,55--122; Hist.,88-94. 

--- Sur la figm·c <le la te,rre. 
Acad. d. Sci. Paris, 1735, 98-105; Hist., 47--ti\I; 

1736, 30-2-312. 

--- La figure de la terre determinee par Messieurs 
de l' Academie royale des sciences qui ont mesure lo 
degre dn meridien au cercle polaire. 

Acad. d. Sci. Paris, Mem., 1737, 3B9--4ti6; Hist., 
90-96. 

--- La figure de la terre determinee par Jes olJserva· 
tions de Messieurs de l'Academie royale des sciences 
et de M. l'alJM Outhier, correspondant de la meme 
academic, accompagnes de M. Celsius, professeur 
d'astronomie a Upsal, faites par ordre du roy au 
cerclo polaire par M. de -. 

12°, Paris, 173B, pp. xxiv [iv], 184, 9 plates. 
\Gore.) 

Published with PICARD, Degre, etc., Paris, 1740. 

--- Examen des trois dissertations que M. Desa­
guliers a publiees suda figure de la t.erre, inserrees 
dans les transactions philosophiq ues de la Societe 
royale de Londres, No. 386, 387, 388. 

rn°, Oldenbourg, 1738, pp. 46. (British Museum.) 

--- The figure of the earth detennine<l from obser­
vations made by order of the French king at the po­
lar circle, by Messrs. Maupertuis, Camus, Clairaut, 
La Monnier, Abbe Outhier and Celsius. 

8°, London, 1738, pp. vii, 232, 9 plates. 
Translated from the French of -. 

La figure de la terre determiuee par les observa­
tions de Messieurs de Manpertuis, Clairaut, Camus, Le 
Monnier, de l' Academic royale des sciences, et de M. 
l'Abbe Outhier, correspondant de la meme acade~ie, 
accompagues de M. Celsius, professeur d'astronomie 
a Upsal; faites par ordre du roy au c<ircle polaire, par 
M. de Maupertnis. Nouvelle edition, dans laquelle 
on a mis les figures aux pages ou elles se rapportent. 

12", P.aris, 1739, pp. xxiv, (6), 208. (Gore.) 

-- : Euler (L. ). Method us determinandi gradua me­
ridiani pariter a.c paralleli telluris secundam mensu­
ram a - institutam. 

Acad. de St.-Petersbourg, Com., xn, 1740, 2"24-240. 

--- Examen desinteresse des differens ouvrages qui 
out ete faits pour determiner la figure de la terre. 

12°, 1• ed., Amsterdam, 1738; 2" M., Amsterdam, 
1741, pp. [l], 160. (British Museum.) 

--- Figur der Erde b011timmt durch die Beobachtun­
gen der Herrn von Maupertuis, Clairaut, Camus, Le 
Monnier, Outhier, und CelsiuB, auf ordre des Konigs 
beym Pola.r-Cirkel a,ngestellt durch Herm von Mau­
pertuia. Aus dem franzosischen uebersetzt und mit 
Herrn Cel&ius Untersucbung dcr Cassiniachen Mes­
sungen vermehrt. 

so, Zurich, 1741, pp. [xlviii],20B, 9 plates. (Gore.) 

Maupertuis (Pierre-Louis-Moreau de)-Contiuued. 
--- : et Picard (J'.). Degre du meridien entre Paris 

et Amiens. 
Paris, 1740; German translation, Ziirich, 1742. 

Title in full under l'ICAal! (J.). 

--- Figura telluris dcterminata per olJservatioues 
chm de Maupertuis, Clairaut, Camus Le l\Iouuier, 
.\cad. reg. scicut. Paris, socior et domini abhatis 
Outhier, dictre academ. a commcrcio epistolico, cowi­
tavte domino Ce!sio, profess. astronom. Upsal. Factas 
lssu Galliar regis Christiauiss ad circulnm polarom 
autore dn deManpntnis civiss. itliomate Gall. in Lali­
mun transtulit notisque prooemalibus anxit Alari­
cns Zeller, M. D. 

16°, Lipsire, 1742, pp. [xii], 190, 9 plates. (Gore.) 

--- : Celsius. Tractatus de - cltJ figura telluris. 
Upsalim, 174:1. 

Title in full under CELSIUS I A.). 

--- Les muvres de-. 
4°, Dresde, 17[12, pp. [xxiv], 404. (Gore.) 

.Mesure de la terre au cercle polflrire, 95-143. 

--- f;Jewens de geographie. 
8°, Paris, 1740, pp. 141. (British Museum.) 

Table of degrees of latitude a.ml of longitude. 
It is simply n question of the eartL arnl of the princi­

ples by which it"iB determine(} as iii <Eu"\'l'~S, LJOllS 
Ill, 1756. 

CEuvtes de Maupertuis. Nou·rnlle edition, corn­
gee et augmentee. 

4 vols., l:P, Lyon, 1768. (Gore.) 
Relation du voyage fait par ordre ilu roy a11 c"errfo po­

laht't pour d6terminer la figure de la terre, Ill, 89--200, 

OJ)6rat.ions pour dMcrrniner la :figure cfo Ia terre et le:1 
variations de la. pesanteur, IV, 284--385. 

Maurer (J.). Einige Bemerkungen iiber die von General 
Thaiier. angewandte l\fothocle <1er Ternperaturhestim­
rnung Lei der Messstange seines Basis app,nates. • 

Zeits. f. histrumeuteuknncle, IY, 1884. 

Maxwell (C.). On the viscosity or internal friction of 
air and other gases. 

Roy. Soc. Loudon, Phil. Trans., 18Gt3, 24\l--278. 

Maye:- (A.). De deviatione ct reeiprocatione pcuduli. 
(H.) 

Gryphire, 1767. 

Mayer (Alfred M.). Methods of determining the den­
sity of the earth. 

Nature, xxxr, 1885, 408-409. 

Mayer (Christian). Pantometrum pacccciauum seu 
instrumentum novum pro elicienda"ou una statione 
distantia loci inaecessa. 

B0 , Manuheim, 1762, pp. [iv], 40, [vi], 1 plate. 
(British Museum.) 

·series et ordo tnangulorum qurc ex prupriis suis 
olJservationibus anno 1763 habitis deduxit ct cor­
rexit. 

4°, Mannheim, 1763, pp. 23. (British Museum.) 

--- Basis Palatiua auspiciis, impensis, favore et im­
perio clementissimo serenissimi ac poteuiissimi elec­
toris Palatini Caroli Theodori exennte anno superi­
ore 1762 ad norman acadewire regire Prisiure scientia­
rum exactam bis dimcmsa hoc demnm anno 1763 
novis mensuris aueta et confirmata recentissimieque 
olJservafaonihus et ca.lculis 11ta.bilita. 

.t0 , :Mannheim, 1763, pp. [20]. (British .Mm1eum.) 
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Mayer (Ernst). Tiefenmeasungen. Ein Beitrag zur 
Geod~ie. 

8°, Wien, 1871, pp. 31. (British Museum.) 

Ueber die Gestalt und Grosse der Erde; eine 
historisch-geodiitische Studie. 

so, Fiume, 1876, pp. 74. 
Separat-Abdruck ans den "Mittheilungen aus dem Ge· 

biete des Seewesens." 

Ueber Klisfonaufnahmen. Ein Beitrag zu den 
Lehr- uud Handblichern dor Gcodasie. 

t;o, Leipzig, 1880, pp. 60, 4 plates. Teuhner. (Brit­
ish Museum.) 

Mayer (John R.). Essay on the stadia. 
Journ. :Frank. Inst., LXXIX, 1866, 1-16. 

Giving reasons why it has not become more generally 
used in the topographical surveys. A description of 
tho stadia and its use. 

--- A mode of determining graphically the correc­
tion for the reduction to centre of station and also 
for oblique illumination on signals in a geodesic sur­
vey. 

Journ. Frank. Inst., LXXI, 18f'6, 98-99. 

Mayer (J. T.). Method of angle measuring. 
See Dirksen (E. H.). Eistoria progressum itiatrnmento. 

rum. 
Gi:ittiugen, 1819. 

Mayo (Emeric ). Relazione sui la.vori geodetici eseguiti 
[in Italia] uel 1873. 

Int. Geod. Cong., Gen.-Ber., 1877, 287-292. 

--- ·Relazioue della presidenza della commissione 
italiana sui lavori eseguiti [in Italia] nel 1878. 

Int. Geod. Cong., Gen.-Ber., 1878, 87-89. 

--- Sommario delle operazioni geodetico-astronomi­
che esegnite in Italia. nell' anno 1879 per la misnra 
dei gradi in Europa. 

Int. Geod. Cong., Gen.-Ber., 1879, 96. 
--- Rapport sttr les tra.vaux geodesiques en Italie 

pendant l'a.nnt'io 1880. 
Int. Geod. Cong., Gen.-Ber., 1880, 16-18. 

MEAN ERROR. 
CAUCHY (.A..·L.). S11r la. plus grande erreur a cra.indre de.us uu 

reaultat moyen. 
A.cad. d. Sci. Paris, Comp. Rend., xxxvn, 1853, 326-334. 

Czusim (E.). Geometrische Wahrscheinlichkeiten und :Mit­
telwerte. 

Leipzil(, 1884. 

DoRXA (A.). Sulla media aritmetica uel ca.lcolo di compensa. 
zione. 

Accad, Sci. Topno, Atti, IV, 1868-'69, 757-763. 

GERLING (C: L.). Ueber die Scbiitznng des mittleren Fehlers 
directer Bcobachtnngen. 

Arch. d. Math. (Grunert), xxv, 1&6, 219-222. 

HEUIERT (F. R.). Ueber die Formeln fiir d6D Durchscbnitts· 
fehler. • 

Astron. Nacbr., I.XXXV, 1875, 354-366. 

HELMERT (G.). Strenger Auedmck fiir den mlttleren Fehler 
eines Polygonwinkels. 

Zeits. f. Vermes., YI, 1877, 112. 

Joat>AK (W.). Ueber die Bestimmllllg des mittleren Fehlers 
dnrch Wiederholnng dcr lleobacbtungen. 

Astron. Nachr., LXXIX, 1872, 219-222. 

PAUCKRR CM. G. VON). . •• der mittlere Fehler der Boobacb. 
tung. 

Kurland. Gee., Arbeit., VII, 91-131. 

ScHIAPARELJ.J (G. N.). Sur le principe de la moyenne arltbme· 
tique. 

Aetron. Nachr., 1.xxxvn, 1875, 56-68, 141-142. 

MEAN ERROR-Continued. 
WrrrsTEIN (T. L.). Die mittlere Fehler. 

Aatron. Nachr,, LXIX, 1867 1 289-298. 

ZACIIARlAE (G.). Note betreJfond die Bestimmung des mittle­
ren Fehlers. 

Astron. Nachr., LXXX, 1872, 67-70; LXXXI, 1873, 225-228 

Mechain (Pierre-Fran9ois-Andre) et Cassini (J.-D.). 
La jonction des observatoires de Paris et de Green­
wich. 

Paris, 1700. 
Title in full under CASSIN! (.J.-D.l. 

---:Zach (A. von). ~'s Verliingerung der franzo­
sischen Gradmessung bis auf die balearischen Iuseln. 

Mon. Corr. (Zach), vn, 1803, 181-ltl3, 568-569. 

--- et Delambre. Base du systeme metriqne uecimal, 
ou mosure de !'arc du mt'iridicn oompris cutre !es pa­
ralleles de Dunkerque et de Baroeloue, executee en 
17!.r2 et annees suivantes par Mechain et Delambre, 
redigt'ie par Delambre. 

4 vols., I, pp. ii, 551, 8 plates, Paris, 1806. 
Revd. in Conn. d. Temps, 1808, 463-466 ; Mon. Corr. 

(Zach), xm, 1806, 5613-576; XIV, 1806, 41-51, 225-239. 
11, pp. xxiv, 844, 11 plates, Paris, 1807. 

Revd. in Mon. Corr. (Zach), XVII, 1808, 40-61, 103-131; 
Conn. d. Temps, 1809, 484-485. 

III, µp. 4, 704, 9 plates, Paris, 1810. 
IV (later by A.rago and Biot). (Washington, Ob­

servatory.) 

MECKLENBURG. 
PABCHEN (P.). Ueber die geodatischen Arbeiten in Mecklen. 

burg. · 
Int. Geod. Gong., Gen.-ller., 1864, 23-24; 1865, 14-17; 1868, 25; 

1869, 19-22. 

-- Groselierwglich mecklenUurgiache Landesvermea· 
sung. 

Schwerin. 1882. 

Mees (R. A.). Ueber die Bereclmung des wahrschein­
lichen J<'ehlers eiuer endlichen Zahl vou Beobach­
tuugen. 

Zeits. f. Math. (Schlomilch), xx, 1875, 14f:>-152; 
xxr, 1876, 126-128. 

In reply to H:itLllEBT, in the same, xx, 300-303. 
Revd. in Juhrb. iib. d. Fortschr. d. Math., vu, 1875, 113. 

Meissel. [Eine geodiitisohe Dreiecks-Aufgabe.] 
Astron. Na.chr., xcv, 1879, 69-74. 

Meissner (Ferdinand). DiBSertatio de figura terra­
quei. * 

40, Vratisl., 1765. 
POGORKDOIIFF, II, 105. 

Melanderbjelm (Daniel). Nordische Gradmessung. 
Mfln. Corr. (Zach), I, 1800, 139-145, 372, 31'0. 

--- Ueber eine none nordische Gradmesaung. 
lion. Corr. (Zach), n, 1800, 250-257. 

Ueber die neue Gra.dmessung in Lappland. 
Mon. Corr. (Zach), v, 1802, 156-169. 

--- Vollendung·der neuen lappliindischen Gradmes­
snng. 

Mon. Corr. (Zach), vu, 1803, 561-568. 

[Relation der Abplattung der Erde zu der des 
,Jupiter.] 

Mon. Corr. (Zach), 1x, 1804, 494. 

-- Letzte Resultate der nenen lapplindiacken Gr&d­
me88uug. 

Mon. Corr. (Zach), 1:x:, 1804, 491--495. 
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Melanderhjelm (Daniel)-Continned. 
--- : Svanberg ( J. ). Exposition des operations faites 

en Laponie pour la determination d'uu arc du me­
rinien. Preface by -. 

Stockholm, 1805. 
Title in full under SVANHERG (J.). 

--- Ueber die schwedische Messung deR Meridian­
grades in Lappland. 

Astron. J ahrb. (Bode), lf306, 219-223. 
In lat. 660 20' 1211

1 10 = 57209.22 toia.es. 

Melvill. Trigonometrical survey (India). Return to an 
order of the honourable the Honse of Commons, dated 
12 February, 1850." 

East India House, 1851. 

Mem. Fis. e Ist. Nat., for Memorie sopra la fisica e isto­
ria naturale di di versi valentuomini. 

8G, Lucca, 1743-'57. 

Mem. Soo. Sav. et Litter. (Prony), for Memoires des so­
cietes savantes et litteraires de la Republique fran­
caise (Prony). 

4°, Paris, 1801-'02. 

Menabrea (Luigi Federigo). Calcul de la densite de 
la terre. 

Acad: Sci. Torino, Mem., n, 1S40, 305-368. 

Mouvement d'uu pendulo compose lorsqu'on 
tient compte dn rayon dn cylindre qui lni sert d'axe, 
de celui du col1S8inet snr lequel il repose, ainsi que 

.. du frottement qui s'y developpe. 
Acad. Sci. Torino, Mcm., 1840, ii, 369--378. 

Mendenhall (Thomas Corwin). Force of gravity at 
Tokyo. 

Am. Journ. Sci., xx, 1880, 124-133. 

--- :Force of gravity on the summit of Fujinoyama, 
Japan. 

Am. Journ. Sci., xx1, 1881, 99-104. 

--- Measurements of the force of gravity at Tokyo 
and on the snmmit of .Pujinoyama. 

4°, Tokyo, 18Sl, pp. 17. (Gore.) 
:Memoirs of the Science Department, Tokyo. Daiu:aku, 

No. 5. 

Meneses (Frutos Saavedra) y Ibanez (C.). Exfle­
rimencias hechas con el apara,to de ::nedir bases. 

Madrid, 1859. 
Title in full under IBA!!BZ (C.). 

-. -- Discurso sobre los progresos de la goodcsia.. 
Acad. de Cien. Madrid, Mem., r, 1863, iii, 641--664. 

Reply by QUli:IPO, 665--667. 

--- --- B&l!e centrals de la triangulation geode­
sique d'Espagne. 

<Madrid, 186.'i. 
Title In full under IBANEZ (C.). 

:Meniua [:Meine] (:Matthiaa). De rotnnditate terr>e et 
aqnre. • 

Da.nzig, 1586. 
PoooBNDORFP, n, 119. 

Mercier (Alexandre). 'Table11 geodesiques donnant 
tone lea mulpiplicateurs n6cessaires i\, la division de 
toutes 4!Bpeces de quadrilateres irreguliers, precedees 
d'un traiM de geod68ie, theoriqne et pratique, des tri­
angles et des quadrilateres irreguliers, en partfos 
egales et en parties inegales, par des lignes qui con­
pent les c<)tea en parties proportionnelle et par des 
angles. A l'11113K8 des goometres, institutenrs, de 

Mercier (Alexandre )-Continued. 
ceux qui enseignent la geollictl"ie 1mr !es le9ous de 
pratique, et des personnes studieuses. 

S0 , Beauvais, I85:l, pp. 18. 
Snrveyiug. 

Merino et Perrier (F.). Jonction astronomique de l'Al­
gcrie avec l'Espagne. 

Int. Ge(){!. Cong., Gen.-Ber., 1880, 5:~;"»7. 

Merino (Miguel). Figura de Ju tierrn. 
s0 , Madrid, lt:!62, pp. 118. 

From: Anuario del Obs. cle l-fadritl para 1862. 

[Figure oft be earth.] 
Smithsonian Inst., Rep., IS6:l, 30G-330. . 

Madrid Ohserva.tory, Anuario, 4tlt :vear, 18tH; continued 
from the P-ame for 1863. '.I.'ranslated by .Aun:ANnRH. 
(C.A.). 

Merriman (Mansfield). Elementary discussion of the 
i11·inciples of least squares. 

Journ. Frank. Inst., LXXIY, 1877, 173-187. 
Revd. in Jahrb, iih. die Fortscbr. d. ~fatb., IX, 1877.153-

154, by B[RUJ<s]. 

Elements of the method of least Rqnares. 
s0 , London, 1877, pp. vii, 200. Macmillan. (Gore.) 

--- List of writings relating to the method of least 
squares, with historicul and critical 11otes. 

Connecticut Acad., Trans., TY, 18i7, i, 151-232. 
nevd. in Jabrb. iih. d. Fortscbr. d. Math., IX, Ja4, by 

:Bf RUNS], 

Merriman iH an abbreviation for the above. 

·--- On the l1istory of the method of least squares. 
Analyst, rv, 1877, 33-3ti. 

--- Note on thfl 11istory of tlrn n;ethod of J,.a6t 
squares. 

Analyst, IV, 1877, 140--143. 

-- Ou the shape of the earth. 
Van Nostrand's Mag., xn, 1S80, 53-62, 115-128, 

2:J3--24l. 
.Afterwards published in book form under the followiui: 

title: 

The figure of the earth. An introduction to 
geodesy. 

so, New York, 1881, pp. SS. Wiley <J· Sa11B. (Gore.) 
llevd. in Nature. XXIV, 1881, 259-260. 

--- On probable error. 
Eugineering News, ix, 1882, 4-5. 

--- The geodetic triangulation in Pennsylvania. 
Land-office report of secretary o! internal affairs of 
Pennsylvania. 

1883, 5~1; H:184, 73--77; 1885, 42-49; 1886, .t4-65. 

--- A text book on the method ofleast squares. 
so, New York, pp. vii, 194. John Wiley !f· 8011s. 

(Gore.) 
--- Report of the progress of the geodetic triangula­

tion of Pennsylvania. 
Geological Snrvey of Pennsylvania, Rep., 1885, 

681-707. 

Mess. Math., for Messenger of Mathematics. 
so, Cambridge, 187J+. (Washington, Congress.) 

Metzger (E.). (Ucbe1· den gegenwiirt.igen Stand der 
Triangulirnngs-A1·beiter auf Java.] 

Astron. Nachr., xcrn, 1878, 375--378. 

-- una Oudemanns ( J. A. C. ). Die Triangulation 
von Java. 

Title in full under 0UDIDlANN8 (J. A. c. ). 
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Meyer (Anton). Cours de geocl6sie, professe au Dep6t 
de la guerre. ' 

Fol., Bruxelles, 1845, pp. 134. (Brussels, D6p6t de 
la Guerre.) 

Lithographe.l. 

-- Rapport adresse ii l'Aeademie sur les methodes 
g6odesiques en usage en Allemagne. 

Fol., Bruxelles,. 1846. (Brussels, D6p6t de la 
Guerre.) 

:Manuscript. 
Sur la base geodesique que l'on mesure actuelle· 

mentpans Jes environs de Bonn. 
Acad. de Belgif1ue, Bull., XIV, 11'.l4i, ii, 14-19. 

--- Sur l'heliotrope de Bertram. 
Acad. de Belgi<1ne, Bull., xiv, 1847, ii, 100-101. 

--- et Quetelet. [Snr la triangulation du royaume.) 
Acad. de Belgique, Bull., XIV, 11'47, ii, 320-321. 

Meyer (0. E. ). Ueber die Reibung der Fliissigkeiten. 
Ann. d. Phys. ( Poggendorff), cxu1, 1861, 55-sti, 

193-283, 383-425; Journ. f. Math. (Crelle), LIX, 1861, 
229-303 i LXXll7 18631 201-214. 

--- Ueber die innere Reibung dcr atmospharischen 
Lnft. 

Deutsch. Naturf.-Versamml., Ber., 1863, 141-144. 

--- Ueber die innere Reilmng der Gase. Ueber den 
Einfiuss der Luft aufl'endelschwingungen. 

Ann. d. Phys. (Poggendortf), cxxv, 1865, 177-209, 
401-420, 564-599; cxxvu, 1866, 253-281, 353-38'2; 
CXLVIII, 1873, 1-44, 20~236, 526-555. 

--- Pendelheobachtungen. 
Ann. d. Phys. (Poggendorff), CXLII, 1871, 481-524. 

--- Ueber die iunere Reibung der Gase. Ueber 
Maxwell's Methode zur Bcstiruruung der Lnftrei­
bung. 

Aun. d. Phys. (Poggendorff), cxun, 1871, 14-26. 

--- Ueber die pcndelnde Beweguug einer Kugel 
nnter dem Einflnsse der inneren Reibung des umge­
benden Mediums. 

Journ. f. Math. (Crelle), LXXv, 1873, 31-68. 

-- Ueber die Bewegnng einer Pendelkugel in der 
Luft. 

Journ. f. Math. (Crelle), LXXV, 1873, 336-347. 

· Michaelis (Gustav). De lineis brevissimia in datis 
snperficiebns imprimis de linea geodetica. 

4°, Berolini, 1873, pp. 27. (Berlin, Observatory.) 
Michell (John J.). Proposal of a method for measuring 

degrees of longitude upon parallels of the equator. 
Roy. Soc. London, Phil. Trans., LVI, 1766, 119-125. 

Miller (A. R von). Ueber die Methode der kleinsten 
Quadrate. 

Oesterreich. Zeits. f. Bergwes., xv, 1867, 181-194. 

Minding (Ernst Ferdinand Adolph). Ueber einigo 
Grundformeln der Geodii.sie. 

Acad. de St.-Petersbourg, Cl. Phys. Math., Bull., 
vm, 1850, 88-92; Mel. Math. Astron., 1, 1853, 44-51. 

--- Zur Methode der kleinsten Quadrate. 
Acad. de St.-Petcrsbourg, Bull., xv:r, 1871, 30l:i--30t5. 

Moerman (Ch.). G6odesie th6orique et pratiqne sim­
I•lifie<', ou division facile et rapide des surfaces 
agraire~ an moyen de multiplicateurs, etc. Com­
prenaut la division des triangles et des quadrilateres 
irr6guliers en parties egalllll, iuegales, etc., par Jes 

Moerman (Ch.)-Continued. 
lignes partant de points determines, par des paral­
leles ou des perpemliculaires aux cutes et par des 
lignes decoupant les cUtes en parties proportion­
uelles; contenant, en outre, des theoremes et pro­
blemes tres-interessants concernant la division des 
surfaces au muyen d'alignements et d'angleH. 

so, Bruxelles, 1877, pp. 75, 5 plates. (BruBBels, 
Royal.) 

Moessard (P.). Topographic et g60<lesie. Cours de • 
Saint-Cyr. 

1'.lD, Paris, 1&"'2, pp. xii, 399. (Paris, National.) 

Mohn (B.) 1111d Fearnley (C.). Geodatische Arbeiten. 
Christiania, 1880-'82. 

Title in full under FEARNLRY (C.). 

Mohn (Karl Friedrich). [Ueber die Ursacben der Ab­
plattuug der Ertle.] 

Niederrhein. Ges., Sitz.-Ber., I, 1864, 106-109. 

Moligny (B.): Schaar (M. ). Rapport sur nu memoire 
de - relatif aux experiences pour determiner la 
ilensite de la terre. 

Acad. de Belgique, Bull., XIX, 1852, ii, 476-481. 

Molina (H.). Sur les lignes de courbure et les lignes 
p;eodesiques des surfaces dliveloppal•les dont les gen6-
ratl'ices sont paralleles a celles d'une surface reglee 
quelconque. 

Journ. de Math. (Liouville), IV, 1859, 347-365. 

-- 8ur les lignes g6odtSsiques tracCcs sur une sur- • 
face developpable donuee. 

Acad. de Toulouse, Mlim., v, 1861, 401-412. 

Moll (Johann. Godofred.). De ratiouc, terrarum mag­
nitudine ex projectione stereographica inveniendi, 
et de insigni ejus, adhucb a nerniue commemorata, 
proprietate. 

4°, Stuttgart, 1801, pp. 11, 1 plate. (Stuttgart, 
Royal.) 

Mollweide (Karl Brandan). Beitrag zur trigonome­
trisehen Di1foreuzrechnung in Bezug aufDelambre's 
Methodes analytiques pour la determination d'nn 
.arc du meridien. 

Mon. Corr. (Zach), X\T, 1807, 441-451; XVIII, 1801". 

--- Einige Projectiousarten der spharoidischeu En:le. 
I. Stereographische und Mercatorische Projection 
des elliptischen Erdspharoids. II. Projectionen, 
welche die Lander ihrem Fliicheninhalte auf <lero 
spharoid Gemliss vorstellen. 

Mon. Corr. (Zach), XVI, 1807, 197-210. 

Mon. Corr. (Zach), for Monatliche Correapondenz zur 
Bei<irderung der Erd- und Himmelskunde (Zach). 

8°, Gotha, 1800-'13. (Washington, Ob.iervatory.) 

Monet (Pemando) y Ibailez (C.). Base centrale de la 
triangulation geodesique d'Espagne. 

Madrid, 1865. 
Title in full nnder ll!ANKZ (C.). 

Monge: Borda ( J'.-C. ). Rapport sur le choix d'une unite 
1fo mesnres. 

Aca.d. d. Sci. Paris, Mem.1 1791, 7-16 (Hist .. ). 
Title in full under lloRDA (J . .C.). 

Monnier (M.·P.): B6gat {P.). Expose des o;(>ISrationa 
geodti1:1iques sous la direction de-. 

Title in full under llE<IAT (P.), 
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Monnier (M.-P.)-Continued. 
--- Description nantiqne des c6tes de la Martinique, 

precedee d'nn memoire sur Jes operatfons hydrogra­
ph:qnes et geodesiques executees dans cette tle en 
1824 et 1825; par M.-P. Monnier. 

8°, Paris, 1828, pp. 18'2, 1 chart. (Washington, 
Congress.) 

Montanus (August Schulz). Systematisches Hand­
buch der gesammten Land- und Erd-Messung mit 
ebener und spharischer Trigonometrie auch Be­
schreibung der neuen brauchbaren Messinstrumente. 

12°, Berlin, 1819, 1, pp. x, 309, 5 plates; u, pp. xii, 
352, 8 plates. (Gore.) 

Hohere Land- nnd Erdmessnng, u, 328-452. 

Montgomerie (Thomas George). Memorandum drawn 
up by the order of Col. A. Scott \Vaugh, surveyor­
general of India, on the progreAA of the Kashmir 
series of the great trigonometrical survey of India, 
with maps and observations on the late conquest, 
of Gil git and other incidental matters. 

Asiatic Soc. Bengal, Jonrn., xxx, 1861, 99-110. 

Montigny (Charles). Memoire relatif aux experiences 
pour determiner la densite de la terre. 

Acad. de Belgique, Bull., XIX, 1852, ii, 47fi-481. 

Essai snr des eft'ets de refraction et de dispersion 
prodnits par l'air atmospheriqne. 

Acad. de Belgique, Mem. Couron., xxv1, 1854-'55. 

Montucla (Jean-Etienne). Histoire des math6ma­
tiques, dans laqnelle on rend compte de lenrs progres 
depuis leur origine jusqu'il. nos juurs; ou l'on expose 
le tableau et le developpement des principales de­
convertes dans toutes Jes parties des mathematiques, 
Jes contestations qui se sont elevees entre Jes mathe­
maticiens, et les principanx traits de la vie iltls plus 
cc!Obres. Nouvelle edition, considerablement aug­
mentee, et prolongee jusque vers l'epoque actuelle; 
par J.-1::. llfontucla, achevM et publiee par Jer6mo de 
la Lande. 

4 vols., Paris, 179'J-1802. (Washington, Congress.) 
De la :figure de la terre, telle que la donnrnt Jee mesures 

des aetronomes, ex6cnt6es dana le courl'I du dix·bui­
t.iem<> sieele, IV, Paris, 18-02, la7-178. De la figure de 
Ia terre, d6dnite des calculs de !'attraction, IV, 178-
206. 

[More (Samuel).] Attempt to obtain and preserve 
practical standards for adjusting in future the 
weights and measures of this kingdom. 

Soc. Encouragement of Arts, Trana., xn, 1794, 29'2-
301. 

4koreira (Carlos Ernesto de Arbues). Rapport snr 
les travaux good&tiques en Portugal pendant l'armee 
1879. 

Int. Geod. Cong., Gen.-Ber., 1879, 101-102. 

--- Rapport sur les travaux geodeaiques en Portugal 
pendant lee ann6es 1881 et 1882. 

Int. Geod, Cong-, Gen.-Ber., 1881-'82, 111-112. 

--- Nore snr lea travaux good6siques executes pen­
dant l'ann6e 1883 (en Portuga.l). 

Int- Geod. <Cong., Gen.-Ber., 1883, 269-270. 

-- Travaux gOOdesiqnee dans l'aun6e 1880. (Port­
ugal.) 

Int. Geod. Cong., Gen.-Ber., 1880, 29. 

Moreira (Carlos Ernesto de Arbues)-Continued. 
--- Relatio dos trabalhos geodesicos, topographicos, 

hydrographicos e geologicos do reino pertenccnte 
ao anno economico de 1884-'1'5. 

so, Lisboa, 1886, pp. 34. (Berlin, Geodetic Insti­
tute.) 

--- Calculo das direc~oes mais provaveie em uma 
est..93.o geodesica. Direc9ao geral dos trabalhos 
geodesicos. . 

4°, Lisboa, 1887, pp. 18. (Berlin, Geodetic Insti­
tute.) 

Moret (Theodor). De ponderum gravitate.• 
40, Pragro, l6fi3. 

POGGENDORFF, ii, 201. 

Morgan (A. de). See De Morgan (A.). 

Morin. Notice historiqne sur le systeme metrique, ses 
d.Sveloppemcnts et sa propagation.• 

sc, Paris, pp. 68. 

Moritz (A.). Ueber die Anwendnng deH Pistor'schen 
Reflexionskreises znm Messen ,-on Augnlardistanzen 
zwischen terrestrischen Ohjecten. 

8°, Tillis, 1859, pp. 4. (Berlin, Observatory.) 

Morozowicz ( 0. von ). DiA ki\niglicb preussische 
LandeR-Triangulation. Hauptrlriecke. Erster Theil. 
Zweite vermehrte Auflage. 

4°, Berlin, 1870, pp. viii, 470, 3 map~. (Gore.) 

Bericht des geodatischen Institutes, 1873. 
Title in full under BAF.YRR (.T . .J.). 

Diekiiniglich p:-e11Rsiscl1e Triangulation. Hanpt­
Dl'Ciecke. Zweit<er Theil. Erste Ahtlwilnng: Die 
Haupt-Triangulation in Schleswig-Holsteiu, 

4°, Berlin, 1873, pp. v, 281, 5 charts. (Berlin, Lan­
<kR·Anfnahrne.) 

Zweite Ahtheilnng: Die miirkiRcb-scl1lesisehe und 
die schlesisch-poseu'sche Kette uud deren Ergiin­
znngen. 

4°, Berlin, 187 4, pp. iv, 28.1-622. 
Horausgegeben vom Biirean der Landes· Triangulation. 

--- Heber den mittleren Fehler der Winkelmessnng. 
Zeit.s. f. Vermes., VI, 1877, 383-395. 

Revd. in .Tahrb. iib. d. Fortschr. d. \lath., IX, 1877, 778-779, 
byBJRU.'18]. 

[Ueber Bremikers Theorie der Lotbablenkung.] 
Astron. Nachr., xc, 1877, 353-:Jrm. 

--- Die koniglich prnussisclw Landes-Aufnahme. 
Bcihcft znm Militar - Wocheu blatt, Berlin, 1879, 

pp. 35. 

Morstei..n (V.). Ueber 1lie kiirzesten Linien auf die 
<lreiaxigen Ellipsoid. 

40, Posen, 1871, pp. 24. (Dresden, Royal.) 

Mossbrugger (Leopold). Geodatiscbe Aufgabe. 
Arch. d. Mat,h. (Grunert), IV, 1884, 408-410. 

The <letermination of t.1H~ position and elevation of a 
point with reference to the poBition n.nll elevath 'll of 
two others. 

Mossmann (Samuel). Origin of the Ordnance Trigono­
rnetrieal Survey. 

Geographical :Ma.g., v, 1878, 176-179-

--- Ordnance Tr!gonometrieal Survey. Primary base 
measured on Hounslow Hedh. 

Geographical Ma.g., v, 1878, 28'l-286. 
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Mossotti (Ottaviano Fabrizio). Salla. ridazione degli 
angoli fatte dagli arcbi geodet.ici formanti m1 lliccolo 
triangolo agli angoli fatti loco corde. 

Ann. di Mat. (Tortolini), 1, 18fi01 387-398. 
--- Soluzione :rnalilira dd problema. delle oscilla­

zione de! pendolo avnto riguardo alla rotazione dclla 
terr a. 

Ann. di Math. (Tortolini ), n, 1851, 232-2:l6. 
Mudge (William). An account of the trigonometrical 

R1ll'V<."T carrie(l on in 1791, li92, nrt:J, and 1794, by or­
tlcr of His Grace the Duke of Uicl1monil, late master, 
g<•neral of ordnance, l•y .E. 'Villiams1 ,V, Mudge, and 
I. Dalby. 

Roy. Soe. London, Phil. TranR., 1795, 414-591. 
An account of the trigonometrical survey carried 

ou in 17!!5 and 10(), by the order of :Marquis Corn w:d­
liH, maHter- g<>ncral of the ortlna11cP. 

Ro.Y. Soc. Lomlon, I'hil. Tra11~., 1797, 432-541. 
--- and Dalby (I.). An acconntoftheoperationscar­

rit•tl on for aceomplishiug a trigonouwtrical survey 
of Englarnl and \Vales, from the commencement, .in 
the }l'ar li84, to tbe en<l oftlie year 1796. By order 
of tbe houorahle hoanl of ordnance. First published 
in, :mtl now revised from, the Philosophical Transac­
tioirn. Vol. I, l\1easnrement of the base on Hounslow 
lf<'atb in 17'.".4, and trigonometrical operations. 

4·, London, nm1, pp. xx, 4:l7, 22 plates. (Gore.) 
--- Aeconnt of the trigonometrical survey carried on 

in 1/Bi-'99. 
lfoy. Soc. London, Phil. Trans., 1800, 539-724. 

--- Au account of the operations carried on for ac­
compHshing a trigononHltrical Hnrvey of England 
and 'Vales, continued from the year 17H7 to the end 
of the year 179!'1. :From the Philosopl1ical Transac­
tions. vol. II, An acconut of the measurement of an 
arc of tho meri<lian, extending from Dunnose, in the 
hfo nf "'ight., tn Clifton, in Yorkshire. 

4°, London, 1801, pp. vi, 128, 7 plateR. (Gore.) 
Jtcnl. in Eclinh. Rev., Y, 1805, 372-392. 

An acronnt nf the measurement of an arc of 1,he 
meridian, extending from Dnnnose, in the fole of 
Wight, ;,o0 , 37' 8", to Clifton, 53° 27' 31", in course 
of the opcr11tion carried on for the trigonometrical 
Rurvey of England in the years moo, 1801, 1Hl-2. 

Roy. Soc. Lmidon, Phil. Trans., xcur, 1803, 383-508. 
ruhlishe<.1 as 8e£i01Hl part to rol. II. Operatiqns carried 

on for nccomplislling, e.tc. London, 180~. VI, 128, 7 
plate~. (Gore.) 

Revd. in Bibi. Ilrit. Genen\ xxvm, 1805, 21-23; Eclectic 
Hev. 1 11 1805, 128-132, 199--206. 

--- : Burckhardt (J. K.). Remarques sur la me1mre 
d'un arc du meridieu par -. 

llihl. Brit. (;ellt>\"e, XXYIII, l&Jr., 2R4-287. 
Titlt\ in fnB uutltlr BHKCKUAHDT (J. K.). 

--- mul Colby (T.). Au account of the trigonomet­
rical survey carrictl on by onlcr of the master-general 
of His Majesty's ordnance in the years 1800, 18011 

180:3, 1E04, lSOii, 180H, 1807, 1808, and 180!!. 
4°, London, ltill, pp. xv, 382, 14 J>lates. 

l:c'<'d. by D>:LAMllRE (,T,.B. • .J.), Conn. d, Temps, 1818, 243-
278. 

--- : Rodriguez ( J. ). OhservationR on the meaaure­
rrumt of three degrees of the meridian in England 
by-. 
, Roy, Soc. Loudon, Phil. Trans., cn, 1812, 321-351; 
Phil. Mag. (Tilloch), xu, 1813, 20-:n, 00-100. 

Mudge (William)-Continued. 
-- : Gregory (0.). Dissertation and letters regard­

ing the survey of England by-. 
London, 1815. 

Title in full under GREGOUY (0.). 

Miiffling (Friedrich Ferdinand Karl von). Geschicbte 
der Rheinvermessnug. 

Z<'its. f. Astron. (Lindenau), v, 1818, :~3-48. 

[Sur les travaux geodesiques prussiens repris 
en ire la frontiore de la Frnnce et le Seeuerg.] 

Corr. Astron. (Zach), rv, 18201 325-332, 533-537. 

[Ueberaicht der Liingengradmessnng zwischen 
Diinkirchen nnd Seeberg.] 

Astron. N achr., III1 1824, 33--38. 

---:- Ueber die Laugengradmessung zwiochen Diin­
kirchen und dem Seeberg bei Gotha. 

Hertha, vu, 1826, i, f>-25. 

Miillenhoff. Die Erdmessung des Eratosthenes.• 

Miiller (Fr. Chr.). Trigonometrische Vermessung der 
Grafi>.chaft Mark.• 

1793. 

Miiller (Franz). Ueber die Anwendung tler anharmo­
uischen undharmoni~chen Verhaltnisse zu1· Auflosnng 
ciniger Aufgabcn der Geodlisie. 

Arch. d. Math. (Grunert), XLY, 1866, 395-410. 

Miiller (Qu.). Geschichte der :Sreitengradmessungen 
bis zur peruanischen Gradmessung. • 

1871, pp. 52, 1 table. 

Miiller (Th.). Uebor Erdmassenberechnnng. 
Zeits. f. Vermes., x, 1881, 137-144. 

Muhlert (Xarl Friedrich). Gruudziige der mathema­
tischen Geographie in der Darstellung der Erde als 
eirre der Planeten. 

8°, Leipzig, 1850, pp. iv, 68, 4 plates. 

Muncke. Pendel. (H.) 
Phys. Worterbuch (Gehler), Leipzig, vr, 1833, 304-

407. 
By far the most thorough, and in general correct, re· 

view of pe,ndu1um research in any language. 

Murdoch {P.). Mercator's sailing applied to the true 
figure of the earth, with an introduction concerning 
tbe discovery and determination oftha.t:ligure. (H.) 

London, 1741. 

Murhard (Friedrich Wilhelm August). Literatnr der 
ma.thema.tischen Wil!Benscha.ften. 

2 vols., So, Leipzig, 1797-'98. (Washington, Con­
gress.) 

Vol. II bu the title: Bibliotheca mathematica, LelpziglJll 
Praktischer TbeUderGeometrle [Including geodesy], 
ii, 144-174. 

Muriel Desoperationsgoodesiques de detail. 
Deput de la Guerre, Mem., 1, 1829, 235-264. 

Muschenbroek (Petrus van), Dissertationea physicre 
experiwentales et geometricre, de magnete, magni­
tmline terrai, ephemerides meteorologicre mtrajoo­
time. 

4°, Lugduni Batavorum, 1729, pp. [vi], 672. (Dres­
den, Royal.) 

Hagnitndl:ne terrai, 367-420, a plates. 

N. Am. Rev.,for North American Review. 
So. 
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N. (F. H.). A feat in triangnla.tion. 
Nature, xx1, 1880, 157-158. 

Connection of Spain with Algiers. 

Nagel (August). Ueberdie Reduction eines spharischen 
Dreiecks von geringer Krlimmung auf sein Sehnen­
<lreieck. 

Zeits. f. Math. (Schliimilch), 1, 1856, 257-275. 

--- Die Messung der Basis fiir die Triangu1irung des 
erzgebirgischen Kohlenbassins. 

4°, Dresden, 18617 pp. fi7, 2 plates. (Gore.) 
In Programm zu dem a.m 18. 19. und 20. Mii-rz 1861, mit 

den 8chfilern der koniglichen polytecbniscben Schule 
und der kOniglichen Baugewerkensehule zu Dr("8den 
zu baltenden Priifungcn. 

Bericbt Uber die im Jabre 1864 ansgefiibrten 
geodatischen Arbeiten im Konigreich Sachsen fiir 
die mitteleuropaische GradmeAsnng. 

Int. Geoll. Cong., Gen.-Ber., 1864, 37-41. 

--- Bericht im Interesse cler enropaiscben Gradmel:!­
snng ansgeflihrten geodatischen Arbeiten im Konig­
reiche Sachsen. 

Int. Geod. Cong., Gen.-Ber., 1870, 58-60. 

--- Bericht iiber die geodatischen Arbeiten in Sacb­
sen fiir das Jahr 1871. 

Int. Geod. Cong., Gen.-Ber., 1871, 54-55. 

--- und Bnihns (C.). Bericht der Gmdrnessungs-Ar­
beiten in Sacbsen, 1872, 1873, 1875, 1876, 1877, 1878, 
1880. 

Title in full under llRt:HNS (C.). 

--- Die Hauptmomente der Entwickelungsgeschicbte 
der Gradmessungen. 

Dresden, 1873. 
Protokolle der 79. Hanpt·Versammlung des siichs. fo. 

genienrs-und Architecten-Vereins. 

Die Vermessungcn im Konigreiche Sachsen. 
Eine Denkschrift mit Vorschlai.ten f'lir eine auf die 
enropaiscbe GradmeBBnng zn griindende rationelle 
Landesvermessung. 

8°, Dresden, 1876, 1, text, pp. vi, 12:1; n, atlas. 
(Gore.) 

--- Zur Literatnr der Geodiisie. Die practische 
Geometrie seit 100 Jabren. 

Civ.-Ing., XXIH, 1877, 185-206. 

--- Znr Literatur der Geocliisie. Drei classische 
Werke der letzten Jahrzehnte. 

Civ.-Ing., xx111, 1877, 257-290. 

--- Zar Literatnr der Geodasie. Ursprung des Rep­
sold-Bertram'schen Heliotropen. 
Civ.-Ing., xxnr, 1877, 629-632. 

--- Mittheilnngen aus dem Gebiete der Geodasie. 
,... Lothnngen nnd Lotbungsappa.rate. 

Civ.-lng., XXIV, 1878, 621-664. 

--- Mittheilnngen au~ dem Gehiete der Geodiisie. 
1. Longimeter. 2. Alhidaden-Transporteurs. 3. 
Der Me11Stisch von G. Heide in Dresden. 4. Noch 
einmal der Bertramischen Heliotropen. 

Civ.-Ing., XXIV, 1878, 285-294, 298-301. 

-- Ueber den Bertramiscbcn Heliotrop. 
Zeit. f. Vermes., vn, 1878, 34-36. 

- Mittbeilnngen aus dem Gebiete der GeodiM!ie. 
Bestimmung von Zwischenpunkten !anger gerader 
Llnien. 

Civ.-Ing., XXVI1 1880, 177-203. 

Nagel (August)-Continued. 
--- Mittheilnngen ans dem Gebiete der Geodasie. 

Basismessung auf der Plattform des Polytecknikums 
zu Dresden. 

Civ.-Ing., XXYI, 1880, 293-423. 

--- Bericht iiber die geoclatischen Arbeit.en in Sach­
scn ftir die Jahre 1881 und 1882. 

Int,. Geod. Cong., Gen.-Ber., 1881-'8'2, 12f>-129. 

-- 11nd Bruhns (C. ). Die Grosscnhainer Grundlinie. 
Berlin, 188'2. 

Title in full under BRUIINS (C.}. 

--- Mittheilungen ans dem Gebiete der Geodiisie. 
Die Grossenhainer B:isis. 

Civ.-lng., XXYIH, 18837 1-36, 535-546. 

--- Mitthcilnngen ans dem Gebiete der Geodlisi<>. 
Ceutrirapparat fiir Theodolit- UilC! Signalaufstellung. 

Civ.-lng., xxxn, 1886, 179-192; Zeits. f. Vermes., 
XVII, 1888. :39-50. 

--- [Bericht ii her die geodatischen Arbeiten in Sach­
sen in den Jabren 1884-'86.] 

Int. Geod. Cong., Verhandl., 1884-'861 218-2"27. 

Narrien (.John). Practical astronomy and geodesy, in­
cluding the projections of the sphere and spherical 
trigonometry for the use of the Ro~·al Military Col­
lege. 

8°, Loudon, 1845, pp. xxviii, 427. (Washington, 
Congress.) 

-- Historical account of the origin and progress of 
astronomy. 

London, 1850, pp. xiv, 520, 5 plates. (Washing­
ton, Congress.) 

Operation• for det.ennining the figure of the rarth, 476-
487. 

Nat. Acad. Sci., Mem., for Memoirs of the National 
Academy uf Sciences. 

4c, Washington, 1866+. (Washington, Congress.) 

Natani (L.). Metbode cler kleinsten Qnndrate, mH den 
Hiilfssiitzen ans der Analysis urnl Wabr8cheinlich­
keitsrechnung, nebst cinem Anhange Uber die ballis­
tiscbe Linie. 

tl°, Berlin, 1875, pp. 56. Winckelmann. (Berlin, 
Observatory.) 

Revd. in J'ahrb. lib. d. Fortschr. d. Math., YU, 1875, 110--
111, by 8CHL. [SCHEMMEL]. 

Naturf.-Gea., Schrlften, for Neneste Schriften der natur­
forschenden Gesellscbaft. 

40, Danzig, 1820+. 

Naturf-Gea. Ziirich, Vierte]jahra., for Vierteljabrs­
schrift der nat.urforschenden Gesellschaft. 

8°, Ziirich, 1srm+. ('V'ashingtou, Congress.) 

Natuurk Ver. Neder.-Indie, Verhandel.,for Verbamle­
lingen <ler Natuurkundigc Vereeniging in Ned!ll'-
landsch Indie. · 

8°, Batavia, 18."16-'60 (8 vols.). (Washington, Con­
gress.) 

Naturw. Ges. Isis., Sitz.-Ber., for Sitzungsberichte der 
nat.urwissenscbaftlicben Gestlllschaft Isis. 

8°, Dresden, 1861+. (Washington, Congress.) 

Negelein (Julius .2Elgidiua). De figura tellnris a<l een­
s11m spbmrica. 

so, Regiomonti, 1724, pp. 26, 1 plate. (Paris, Ob­
servatory.) 
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Nell (A. M.). Zur hOheren Goodltsie. 
ZeitR. f. Math. {Sch!Omilch), xrx, 1874, 324-3.'>3. 

Revd. im Jahrb. Uh. d. Fortschr. d. Math .• IV, 1874, 726, 
by B[RUNS]. 

Bericbt iiber die im Jahre 1879 flir die europiii­
sche Gradmessung ausgeitlhrten Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1879, 94-95. 

--- Bericht Uber die geodatischen Arbeiten im Gross­
herzogthnm Hessen fiir das Jahr 1880. 

Int. Geod. Cong., Gen.-Ber., 1880, 12-15. 

--- Schleiermachers Methode der Winkelausglei-
chung iu einem Dreicksnetze. · 

Zeits. f. Vermes., x, 1881, 1-11, 109-121. 

Bcricht iibcr die geodatischen Arbeiten in Hessen 
mr die .J ahre 1881-'82. 

Int. Geocl. Cong., Gen.-Ber., 1881-'82, 77-83. 
Leveling only. 

Modification von Schleiermachers Methode der 
Winkelausgleichung in eiuem Dreicksnetze. 

Zcits. f. Vermes., xn, 11'83, :~I:J-320. 

--- Geodatische Bestimmung der geographischen 
Breite und Lange ans Linear-Coorclinaten. 

Zeits. f, Vermes., xn1, 1884, 421-434. 

--- Ueber einige Vereinfaclmngcn, welche bei der 
Auwendu11g cler Methode der kleinsten Qnadrate 
gema.,ht werden kiinnen. 

Zeits. f. Vermes., XVI, 1887, 454-467. 

Neovius (V.). Larobok i ruinsta quadrat-methoilen. * 
Abo, 1870. 

Nerenberger (Adolph Wilhelm). [Sur la base geode­
sique dans lcs environs de Bruxelles.] 

Acad. de Belgique, Ilull., xvu, 1850, ii, 135. 

Ba~o geodesiquo mcsnree en juillet 1830 aux: en­
virons de Bruxelles. 

Lithographed by Depot cle la Guerre, 1851. 

Compfo remlu defi operatiom1 ·<le la commission 
inbtituee par M. le ministro de la guerre, pour 
61alormer les regles qui ont ct6 employfrs en 1850, 
Jf-151, 18G2, et 1853, par MM. Jes officiers d'etat-major 
• 1., lrl ficctiou geocle~ique dn depot de la gmrre, a la 
mesvrc des bases geotlesiques beiges. 

4°, Bruxelles, 18,{;5, pp. xiv, 131, 6 plates. (Gore.) 

--- Sur la figure de la. terre. • 
Acad. de Belgique, Bull., xxn, 1855. 

--- Snr lcs triangulations qni out etc faites en Bel­
gique, imterienrement a 1830. 

Acatl. 1le Belgique, Bull., xxm, 1856, ii, 4:~0-479; 
I, lt'57, 2i'll-344. 

Sur la mesure de rare de parallele europeen de 
plns graml developpement. 

A cad. de Belgique, Bull., II, 1861, 457-467. 

Netto (Friedrich August Wilhelm). Handbuch der 
gesammten Yennessnngsknmle, die uenesten Erfin­
dun~Pn uncl Enttleckungen in derselben zugleich 
enthalt<>nd; oder vollstii.ndige Anleitung zur MeBB­
kunst., fiir Offiziere, }'orstbediente, Bergleute uncl 
Fcl<l messer. 
~ Yols. f'O, B~rlin, 1820, I 1 Jlp. Xvi, 486, 6 plates i 

II, pp. xxii, 710, 4 plate!<. (Vienna, War Office). 
Appendix, 4°. Btlispiel 1ler Anor<lnunir un1l :Bereclmung 

eines trigonometriaehen Dreiookan.,tzea, pp. xxh-, l 
chart. • 

Neubig (Andreas). Grnndrisse der reinen Mathematik, 
mit Anweisung zum Feldmessen. 

8°, Bayreuth, 1846, pp. viii, 206. (Britigh Mu­
seum) 

Neumann (Carl). Ueber die Frage, ob die Erde eine 
Voll- oder Halbkugel sei. 

Naturwiss. Ges. Isis. Sitz.-Ber., 1871, 5. 

Neumayrs. Erdgeschichte. * 
LPipzig. 

Ueber die Gestalt nnd GrOsse tler ETde. 

Neveu (J. ). Tableau do comparaison cles mesures de l'an 
x (1801) avec les mesures du systiime et Jes anciennes 
mesures. 

Soc. Sav. Litter., Mem., 1, 1801, 146--149. 

Newton (Isaac). Philosophicre naturalis principia 
mathematica; ant.ore Isaaco Newtono. Perpetnis 
commentariis illustrata, communi studio PP. Tho­
mre le Seur et Francisci Jacquier. Editio altera longe 
accuratior et emendatior. 

4°, Colonim Allohrogum, 1760, 1, pp. xxxi, 548; n, 
pp. [iii], 422. (Washington, Congress.) 

---: Gronau (J. r. W.). Ueher die Bewegung 
schwingender Korper, mit Riicksicht anf rlie Pendel­
versuche von -. 

Danzig, ll:l50. 
Title in full under GRON AU (J°. F. W.). 

Nicolas (F.). Die Eestimmung der Gestalt dcr Erdober­
fiache. 

Gaea, Natur und Leben, XIV, 1878, 570-578. 

Nicollet (J'ean-N.). Sur la d6tennination de la grandeur 
et.de la. fl gure de la terre. · 

Bibi. Univ. Geneve, xvrn, lf21, 165-174. 

---. et Brousseaud. Mesure d'un arc du parallele. 
Paris, 18'2ti; Hertha, ix, 1827, 277-288; xr, 1828, 

448-456. 
Title in full umler BROUSSEAU. 

--- Memoire sur un nouveau calcul des latitudes de 
Mont-J ouy et de Barcelone, pour servir de 3upplt'ment 
au traite de la baoo du systf.me metrique . 

eo, [Paris, 1828], pp. 20. (Paris, Nation111.) 
I~u B l' .Aca.d6mie dea sciences le 10 mars 1828. 

--- Sur la mesnre-d'un arc du parallele moyen entre 
le pine et l'equateur. 

Conn. d. Temps, 1829, 252-295. 

--- Reflexions sur un memoire de - insere dans la 
Connaissance des Temps, pour l'annee 1831, sur un 
nouveau calcnl des latit111Jes de Mon t-J ouy et de Bar­
celone, pour servir de supplement an traite de la baee 
clu systiime m6trique. Communicated by a corre­
spondent. 

Phil. Mag. (Taylor), v, 1829, 180-188. 
Defending the astronomical observations of Moohain. 

, --- Memoire sur un nouveau calcul des latitudes de 
Mont-Jony et de Barcelone, pour servir de suppl& 
ment nu traite de la. base du systeme metrique. 

Conn. d. Temps, 1831, 58--77. 

Niederrh. Gea. Sitz .. Ber., for Sitzungsbericht der nie­
derrheinisehen Gessellschaft flir Natnr- und Beil­
lmnde. 

So, Bonn, 1854+. (Washington, Congress.) 
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Nieeel (Gustav von). Ueber die mathematiMhe Gestalt 
der Erde und die Entwickelung unserer KenntniBSe 
von deraelben. 

Briinn. Verbandl., IV, 1865, Sitz.-Ber., 34-37, 42-52. 

-- Ueber die europaisehe Gradmes!iung. 
Briinn. Verhandl., v1u, 1869, Sitz.-Ber., 15-22. 

Ninck (C. J. J. Blok). Overzieht van de methode der 
klein11te kwadraten. • 

Leiden, 1876. 

Nobert (Friedrich .Adolph). Ueber Kreistheilang im 
Allgemeinen and iiber einige Lei einer Kreisthellungs­
wal!Chine angewendete Venmcben zor Erlangnng 
einer grOlll!t'n Vollkommenbeit der Theilung. 

Verein Befiir. d. GewerbfleiBBes in PreuSBen, Ver­
handl., 1845, 212-216. 

-- : Oertling (J'. A. D.). liemerkungen zu -'s Auf­
satz Uber Kreistheilnng. 

Verein Befiir. d. Gewerbfleisses in Prell880n, Ver­
handl., 1845, 215-216. 

1'olit1 (A.). Metnoria sulle stelle cadenti." 
Napoli, 1838. 

NORWAY. 
'PliRNLEY IC.). Berlcht nber die Gnulmessongsarbeiten in 

Norwegen. 
Int. Geod. Cong •• Gen.·Ber., 1885, 39-42; 18'11, IJS..Q; 1875, 

180-181; 18'17, 1192-29'; 1878, oo, 1889, 22-28; 1881-'82, 148-
150; 1883, 2114-2115' 1884-'86, 14~151. 

-- Geodlitiache Arbeit.en. 6 parts. 
Chrlatiani&, 1880-'88. 

A.110N. NorwegiaD geodetical operations. 
Van N oat.rand'• Eclectic Engineering Magazine, :xxvm, 1883, 

283-287. 

-- Sonregla.n geodetlcal opl'l'&tlona. 
Natnre, XXVII, 188S, 224-128, 8'1..Jl421 x:rx, ISM, 105. 

A review of the pnblicationo of the Norwe11ian commit. 
tae of the Europeui A.eociation for the Measure· 
ment of Degrees. 

1'orwood (Richard). The 1111&-mans prac.tioo, contain­
ing a fundamental p1obleme in navigation expcd­
mentally verified : namely, tonchinit the comp888 of 
the earth and eea, and the quantity of a degree in 
our English measure. Also an exact method or form 
of keeping a. reckoning a.t eea,in any kind or man­
ner of 11&iliDg, with certain tables and other rules 
useful in navigation 1111 also in the plotting and sur­
veying of places, the latitude of the principal places 
in England, the :finding of cnrrent.e at sea, and what 
allowance is to be given in respect to them. 

12°, London, 16611 pp. iv, 141. (Oxford,Bodleian.) 

-- Measure of the earth.• 
London, 1794. 

Bouet (BicoJaa..Amolne). Sur lee o~ations faiteli 
pour determin& la position g~graphique d'Alexan· 
drie et la direction de l'aigaille aimant.ee. 

Kem. sur l'!gypte, I, Paris, an viii, 327-347. 

-- Observations 1111tronomiques faitea dans la hante 
£,yptt-, pour fixer la position de plusieura points, et 
d6terminer la direction du Nil depuia Byline jusqn'au 
Kai.re. 

Kem. ear l'lilCPte, n, Paris, an X, 241-263. 
Slllty (Eugem.u). Solution ot a general case of t':le 

simple ~ndulum. 
Am. Phil. Soc., Trans., II, 1825;466-477. 

lLEx.17-29 

Nuova Coll. Sci (lDghirami), for Nnova collezione 
d' opuscoli scientitici e letterari. 

8°, Fiesole, 1807-'18 (22 vois.). 

Nuovi .Awl. Sci. Nat., for Nuovi annali delle scicnze 
11aturali (Allessandrim, Bertolini, Gherardi). 

&o, Bologna, lll38-'54. 
Nystrom (.John W.). Gravitation from the surface of 

1 be earth to its centre. 
Joor. Frank. Inst., XXII, 11:51, 20G-208. 

Obers (W.): Schumacher (H. C.). Skrivelse til -
inholdende en Heskrivelse o\"er det Apparat ban has 
unwendt til Malingen af Standlinieu ved Brak f 
Aaret. 

Altona, 18:.!1. 
Also in German. Title iu fnll underSCHUMACREB (H. C.). 

O'Brien (Matthew). MathematiC'al tracts. Part!. On 
Laplace's coefficients, the figure of the earth, the 
motion of a rigid body about its centre of gravity, 
and precession and nutation." 

t:io, Cambridge, 1840. 
POGG1t1n>08FF, n, 806. 

Observatory, for The Observatory. 
8°, London, 1877+. (Washington, Observatory.) 

Oefverbom: SvllJlberg (J.). Exposition des operations 
faites en Lsponie pour la determination d'nn arc dn 
rueridien, par - ... 

Stockholm, 1805. 
Title in full under SVA'llBERG (J.). 

Oertling (.Johann .August Dariiel). Bemerkungen zu 
Nobert's Aufsatz Uber Kreistbeilung. 

V crein z. Befiird.. d. Gerwer\>:6.eisses in P:reuBSen, 
V"rhandl., 1845, 215-216. 

-- Beschreibung eiuer anf V eranlaasnng des Finanz­
ministcriums in den Jahren 1840 und '41 erbauten 
Kreistheilma.schine. 

Verein z. Befilrd. d. Gewerbfleieses in Prenssen, 
Verbandl., 11:'50, 133-191. 

Oeafeld (Major von). Andeutungen zu zwei wichtii;:en 
geodiitiachen Operationen. 

Ann. d. Erdkunde (Berghaas), vnr, 1833, 396. 
S~in with Africa, and Aoia with America. 

Oeeterblad (Jacob). De figura tellu1it1 ope pendulornm 
deterruinanda. 

So, A.bow., 1810, pp. 11. (British Museum.) 
O'Farral (James) and Stotherd (R. H.). Account of 

the graphic methw in use for determining the co-or­
dinates of the secondary trigonometrical stations of 
the Ordnance Survey, by which the measurable effect 
of the residual errors of observations are clearly 
shown, with nece8118l'Y fommlre and examples ap­
pended, and also e:xamples of the calculations of co­
ordinates of the atations of the primary triangula­
tion. 

so, London, 1886, pp. lll, 7 plates. Egr6 1111d Spof­
ti8U100de. (Southampton, Ordnance Survey.) 

Ogden (Herbert Gouverneur). The· survey ol the 
co1111t. 

Nat. Geographic Mag., I, 1888, 59-75. 
Ogilby (W.). New theory of the figure of the earth, 

considered &B a eolid of revolution, founded on the 
direct employment of the centrifugal force, instead 
of the common principles of attraction and variable 
density. 

40, London, 1872, pp. :xiii, 104. Loagmcm11. (Gore,) 
Revd. in Pop. Sci Rev., XI, 18'12, 189. 
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OLDENBURG. 
ScHE!fCJ< (P.A.). Bericllt iiber die geodatischen Arbeiten in 

Oldenburg. 
Int. Good. Conj(., Gen.-Ber., 1865, 21-29; 1866, 22-26; 1868, 

25-2!1; 1870, 29-30. 

Oldenburg (Bemrich). A breviate of Monsieur Picart's 
account of the measure of the earth. 

Roy. Soc. London, Phil. Trans., x, 1675, 261-272. 

--- Advertisement concerning the quantity of a 
degree of a great circle in Englisli measure. 

Roy. Soc. Londc•n, Phil. Trans., XI, 1676, 636-6.17. 

Oliver (J. R.). A course of practical ru<tronomy for sur­
veyors, with the elements of geodesy. 

b0 , Killgston, 1883, pp. viii, 18.'>. (Oxford Bod­
leian.) 

Oltmanns (Jabbo). Ueber die Wahre geograpbiscbe 
Lange des in Peru gemessenen Dreitengrades. 

Astron. Jahrb. (Bode), 1810, 154-162. 

--- [Abplattung <!er Ertle nach den Pendelbeobach­
tnngen von Biotin Diiukirchen und Forruentera be­
stirnmt.] 

Mon. Corr. (Zach), .xx1, 1810, 536. 

--- Ans beobacbteten Hoben -Winkeln und Azi. 
mutben die Distauz und relative geographische Lage 
zweyer Oertn berzuleiten. 

Astron.Jabrb. (Bode), 1811, 213-215. 

-- Die trigonometrisch-topographische Vermes­
snng des Fiirstenthum Obtfrieslaud durch den ArtiJ. 
lerie-Capitii.n Comp, nach dessen Beobachtungen 
dargestellt, rnit B .. merlrnngen nud Nacbricbten ilber 
cl1e oldenburgieche und neue hollandische Vermes­
snng begleitet von -. 

8°, Loo:-, 1815, pp. [i], 84. (Berlin, Royal.) 
--- Hilfstafelu zur Bercchuung der Lange und Breite 

ans geme88enen Meridian- nnd Perpendicnlar-Ab­
standen. 

Astron. Jahrb. (Bode), lll25, 196-199. 
--- Htilfstafeln znr Berechnung der Laugen· und 

Breiten-Unterschiedo ans gemessenen Meridian- und 
Perpendicular-Abatiinden nach rheiulandischem 
Mae.BB, in der Erdabplattung flir die Breiten-Paral­
lele der preussischcn M1•11arcbie. 

4°, Berlin, 18-lG, pp. 12. (Oxford, Bodleian.) 

-- Beobachtungen iiber die Schwere, welche in den 
Hafen von Europa, America nnd Asicn auf dem 
atillen Meere und in Neu-llollaml ·wabrend Mala­
spina's Weltumeegelnng mit dem unveranderlichen 
Pendel angestellt 'vorden 11ind. 

Journ. f. M.ath. (Orelle), IV, 1829, 72-84. 

Oppolzer (Theodor von). Rapport aur Jes travauxgOO­
dt!siqnea en Antriche 1iendant l'annee 1874. 

Int. Geod. Cong., Gen.-Ber., 1874, 5tl--62. 

-- undGanahl. Bericbtiiberdiefilrdieenropli.ische 
Gradmessung ansgefiihrten Arbeiten, 1875, 1877. 

Int. Geod. Cong., Gen.-Ber., 18751 181-189; 1877, 
294-298. 

--- Gutachtell der Pendel-Commi11aion. 
Int. Geod. Cong., Gen.-Ber., 1675, 78-79. 

--- Erste Not.e zn Herrn Peirce's Mittheilung: Del'in­
ftuence du trepied snr l'oscillation du pendule 3 J"\i.. 
venion. 

Int. Geod. Cong., Gen.-Ber., 1877, 188-190. 

Oppolzer(T. R von)-Continoed. 
--- Bericht de11 k. k. GradmemmngabiireaUB in Wien 

flir das Jahr 1878. 
Int. Geod. Cong., Gen.-Ber., 1878, 91--96. 

-- Bericht des k. k. Gradmessnn,.gabiirean in Wien. 
Int. Geod. Cong., Gen.-Ber., 1879, 97-88. 

-- Bericht iiber die (geodii.tisehen) Arbeiten in 
Oesterreich filr l"l80. 

Int. Geod. Cong., Gen.-Ber., 1880, 23. 

--- Bericht dea k. k. Cisterreicbisehen Gradmes­
sungsbiireau. 

Int.. Geod. Cong., Gen.-Ber., 1881-'&.?, 89--90. 

--- Bericht desk. k. Cisterreichiseben Gradmessnnga· 
bUreau. 

Int. Geod. Cong., Gen.·Ber., lf<i:;:J, 261. 

--- Bericht iiber die Bestimmnng der Schwere mit 
liilfe vtirschiedener Apparate. 

Int. Good. Cong., Gen.-Ber., 1883, 1-28. 

-- Bericht iiber die Fortllchritte nnd Arbeit.en der 
Emopaischer Gradmessung. • 

Geogr. Jahr., ix, 1883; x, 1804. 

--- Bericbredesk. k. osterreichischenGradmel!llungs­
Biireaus, iiber die ht den Jahren 1884, 1885, und 1886 
ansgefiihrtf>n Arbeiten. 

Int. Geod. Cong., Verhandl., 1884-'86, 151-153. 

Orff (Carl von) und Bauernfeind (C. M:. von). Die 
boyerisehe Landesvennessung in ihrer wiMenscbaft. 
lichl'n Gmndloge. Mit hochster Genebmignng von 
der kouigl. Steuer-Cataster-CommiMion in Gemein­
scbaft mit dem topograpbischen Bureau des k. Gene­
raletabes heranagegeben. 

4°, Mttnchen, 1873, pp. x, 768, 14 plates. 

-- mid Lamont (J. von). Astrouomitic&:geodatiBehe 
Ortsbestimmnngen in Bayern. 

Miinvben, 1880. 
Title in fnll under L.ulo!IT (.1. VOi!<). 

--- Bestimmnng der Lange des einfaehen Secnnden­
pendels auf der Stl'ruwarte zu Bogenhaneen. 

K. hayer. Ak. d. Wi81!., Abbandl., xiv, 1883, iii, 161-
294. 

Orlan! (Barnaba). l•trnzione su le milmre e sni pesi che 
ed nsano nella Repnbliea Cisalpina, publicat.a per 
ordine del comitato govemativo. 

12", Milano, 18()1, pp.xiv, 128. (Gore.) 

--- [Fonneln znr Berechnnng der Lange und Breite 
auf dem Erd-Spharoid.] 

Mon. Corr. (Zach}, x, 1804, 244-251. 

-- Formole per calcolare la la.titudine e la. longitn­
dine sullo sferoide ellittieo. 

Etf. Astron., Milano, 1801, 3-34. 

--- Opuseoli aatronomici. Formole per caleolare 
la latitudine e la lungitudine aulla )lferoide elllttieo. 

So, Milano, 1806, pp. 52, 1 plate ; Milano, 1821. (Vi­
enna, War Oniee). 

-- [Moyen facile de tirer la longitude et la latitude 
des meeuree gOOdeeiq 1Jet1 ordinaU.:a.) 

Aatron. Nachr., IV, I•, 461-466. 

-- Hienra dell' areo del meridiano COlllpruo b )(l­
lano e Genova. 

E:ff'. Aatron. 1 Milano, 1827, 25-33. 
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Oaterwald (Peter). Bericht iiber die vorgenommene 
Me88nng einer Grnndlinie von Miineheu bis Dachau, 
welche der chnrftirstlich-bayerillChen Akademie der 
WiBSenschaften erstattet worden den 17ten May 1764. 

K. bay. Air. d'. Wiss., 1764, ii, 363-386. 

Oudemans (J. A. Ch.). DieVermessungen aufJava. 
Int. Geod. Cong., Gen.-Ber., 1872, 78-79. 

--- Ueber den Schlussfehler wegeu der spbaroidi-
11Cheu G68talt der Erde. 

Astron. Nachr., LXXXI, 1873, 21-26. 
Bevd. in Jahrb. iib. d. FortBcbr. d. Math., VI, 1874, 726-

727, b,V B[KUN8]. 

[Ueber die TriangnJatfon aaf Java.) 
Aatron. Nacbr., LXXXI, 1873, 273-282, 

--- Ueber das Problem, ans dem Breiten- und 
Langen-Unterschiede zweier Oerter anf dem Erd­
Spharoid ihre Entfernungen und die gegenseitige 
Azimuth zu berecbnen. 

Astron. Nachr., LXXXI, 1873, 305-320. 

--- Die Triangulation von Java, !l.ttsgeldhrt vom Per­
aonal des geographischt>n Dienstes in Niederliindiscb 
Ost-Indien. Erste Abtheilnng: Verglrichnng der 
Ma&888tabo des Repsold'schen BW1is-Me81l-.Apparates 
mit dem Normal meter. 

Fol., Batavia., 1875, pp. vi, 84, 3 plates. (Gore.) 

--, Metzger (E.) und Woldrlngh (C.). Die Trian­
gulation von Java ansgeitihrt Tom Personal des geo­
graphischen Dienstes in Niederliindiscb Ost-lndien. 
Zweite Abtbeilung; Die Basismessnng bei Simplak. 

Pol., Haag, 1878, pp. [ii), 34, 3 plate11. (Gore.) 
:Revd. by HELMERT (F. R.), Astron. Ge11., VlertelJahrs., 

.XVI, 1881, 120-134. 

Rapport sur Jes travaux geodesiques dans Jes 
Pays-Ba11 pt'nda.nt l'ann6e 1880. 

Int. Geod. Cong., Gen.-Ber., 1880, 18-20. 

--- Ueber die Compensation eines Secnndenpendels 
fiir Temperatnr und Lnftdrnok mittels eines Queck­
silbercy lindel'll und eines Kriiger'soben Manometers. 

Zeita. f. lDlltmmentenkunde, 1, 1881, 190-205; As­
tron. Nachr., c, 1881, 17--SS. 

-- Het problema van Snelline, opgelost door Pto­
lemmua. 

K. Ak. Weten. Amaterdam, Versl. XIX, 1885, 431-
4.'16. 

Pothenot problem M uoed by Ptolemy in aetronomy be­
fore Snelliua applied it goodetioally. 

Outhier (Reginald) : Maupertui• (P.-L.-llll. de). La 
figure de la terre d6termin6e par 168 observations de 
- t't-. 

Paris, 173r>, 17'.JP. 
Bllgliab traaalatlon, Londoo, 1738; 6-an tranalation, 

Ziirich, 174.1; Latin tra.nel11tion, Lipllial, 17'2. 
Title In full under 1LUJPll:HUl8 (P.-L.-M. DB). 

Journal d'un voyage au noro, en 1736 et 1737. 
Par M. Outhier, pliltre du diocese de Besanimn, l'or­
n111pOnclant de I' Acad6mie royale des BCknoes A Paris. 

40, Paris, 1844, pp. iv, 238, 2. (Gl>re.) 

OsaDam (J'acquea). TraiUS de l'arpentage et du toise, 
on m.itbode faeile pour arpenter et meeurer toutes 
IOrtea de 11nperficie11. 

IP, Paris, 1741, ,,. :a:, 4811 12 platlll. (lfunich, 
BoyaJ.) 

Paine (Robert Treat) and Borden (8.) . .Accouut of a 
trigonomet1 ical survey of Massach116Ctts, with a com­
parison of its results with those obtained from astro­
nomical observations. 

Am. Acad., Mem., 1, 1833, 338-344. 

--- Trigonometrical survey of Massachusetts by Bor­
den. 

Am. Phil. Soc., Trans., IX, 1846, 33-93. 
Title in full under llOBDEN (8 ), 

Palander: Svanberg (J'.). Exposition des operations 
faites en Laponie pour la determination d'nn arc dn 
meridien par-. 

Stockholm, 1805. 
Title in full under Sv.urn&RG (J.). 

Palfrey (John G.). Tables of \Jearings, distances, lati-
1 udes, Ptc., ascertained hy the astronomical and trig­
onometrical survey of Massachn•ett.s. Published 
agreea.bly to a resolve of the Geueral Court. 

4°, Doston, 1846, pp. x.xxviii, 73. (Washington, 
Congress.) 

Palmer (B. S.) a11d Wilson (C. W.). Ordnance Survey 
of the peninsula of Sinai. 

Southampton, ltl69. 
Title in full under WILSON (C. W.). 

--- Tb., Ordnance Survey of the kingdom; its ob­
jects, mode of execution, history, and present condi­
tion. Reprimed, with permission, and slightly al­
tered, from "Ocean Highways." 

so, London, 1873, pp. 77. (Oxford, Bodleian.) 

--- The state of the surveys in New Zealand. Cor­
respondence relative to, and report by-, Presented 
to both houses of the general assembly by command 
of his excellency • 

Pol., 1875, pp. 32. (Southampton, Ordnance Sur­
vey.) 

Paoli (Pietro). Ueber die Schwingungen eine11 Korpers, 
welches an einem seiner Lange nach sich vorandern­
den Faden betestiget ist. 

Mon. Corr. (Zach), xix, 1809, 301-316. 

Parrot(Fr.): Reise znm Ararat.• 
Berlin, 1834. 

Pendulum observations. 

--: Stebnftski ( J. ). Beobachtnngen mit dem anver­
ii.nderlichen Pendel angestellt von - in Dorpat, 
Tifflis, etc. 

Astron. Nachr., CIIJ, 1882, 375-378. 

Parry: Babine (E.). Beobo.chtungen iiber die Be­
schlennigung des Secundenpendels in hoheren 
:Breiten, angeatellt unter -. 

Ann. d. Phys. (Gilbert), LXIX, 18'.ll, 402-416. 

Paachen {:P.). Ueber das BOgenannte Dreben der Be· 
obachtnngspfeiler anf den trigonometrisohen Sta­
tionen. 

Astron. Nacbr., lJnn, 186.'i, 49-72. 

...1-- Bericht fiber die geodatillChe Arbeiten in Meck­
lenburg im Jahre 1864. 

Int. Geocl. Cong., Gen.-Ber., 1864, 23-24. 
-- Bericht Uber "den Stand der geodli.tischen Arbei­

t en in Mecklenburg. 
Int. Geod. Cong., Gen.-Ber., 1865, 14-17. 

- Bericht Uber den Stand der geoditiscb.en Arbei­
ten in Mecklenbnrg. 

Int. GllO<l. Cong., Gen.-Ber., 1868, 25, 
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Pa.chen (!'. -Continued. 
-- Jahres-Bericht iiber den Stand der geodatischen 

Arbeiteu in Mecklenburg-Schwerin. 
lat. Gcod. Cong., Gen.-Ber., 1869, 19--22. 

Paachen (P.), Kohler, B:ruhne, und Foerster. Gross­
berzoglich mecklenbnrgiscbe LandesvArmessung. 

40, Schwerin, 1882, 1, pp. xii, 2.'">1; n, pp. x, 79, 1 
map; 111, pp. 80; JV, pp. 100.. 5 plates in all. 

R<>vd. by JOBD.All, Zelta. f. Vermea., XII, 1883, 355-367; 
HBUIERT (F. R. ), Aatron. Gell., Vierteljabrs., XlX, 
1884, 39- 58. 

Pasley (C. W.). Plan for simplifying and improving 
the menrnres, weights, and money of thi~ country 
without materially altering the present standards. 

8°, London, Jff>7, pp. 16. (Southampton, Ordnance 
Survey.) 

Pa941uich {Johann). Ueber den Gebrancb der nenesten 
franzosiscben GradmeBBnng bei geographischen Un­
tersucbongen. 

Mou. Corr. (Zach), I, 1800, 435-447. 

-- Etwae iiber den Gebrauch der Pendellehre bei 
der Annabme der ellipsoidiscben Gestalt der Erde. 

Mon. Corr. (ZacL), n, 1800, 3-14. 
Ueber die Kriimm1mgs-Ellipt10ide ftir die nord­

licbe Hi.Ifie uneerer nordlicben Halbkugel. 
Mon. Corr. (Zach), vxn, 1803, 411-417. 

-- Gedanken iiber den Prony'schen V orscblag zur 
Bestimmung der Lange des Secm:idenpendels. 

Mon. Corr. (Zach), xn, 1505, 137-147. 

Pattenhauaen (B.). Ueber die Ausdehnnng des Meri­
diani1 vou Paris bia zur Sahara. 

Zeits. f. Vermes., x, 1881, 247-257. 

-- Geodasie nnd Topograpbie auf dem dritten in­
ternationalen geographischen Cougreeee. 

Zeits. f. Vermes., x1, 1882, 73-94, 105-126, 169-181, 
433-455. 

Separately, 8°, K arlsrabe, 1882, pp. 25. 

Paucker (llllagn118 Georg von). Ueber astronomiBCh· 
Lrigonometriache Landesvermet111ungen. * 

40, Hi.tau, 1817. 
POGGIUIDOJIFF, II, 377. 

-- Ueber die Anwcndung der Metbode der kleinsten 
Qnadratsumme auf pbysika.liacbe Beobachtungen. • 

40, Mitau, 1819. 
POGGU:J)()JlFF, 11, 377. 

-- Der Ausgleichungsban nnd der mittlere Fehler 
der Beobachtung. 

Arbeit. Kurliind. Ge11ell., vu, 1849, 91-131. 
:Mxaanu.'<, 191." 

-- Zur Tbeorie der kleiueten Quadrate. 
Acad. de bt .. P6tert1bomg, Bull., Phye. Math., 1x, 

1801, 113-125; x, 1852, 33-43, 233--238; M61. Math., 
1, 188-204, 333-346, 433-439. 

-- Die Gestalt der Erde. 
Acad. de St.-P6tensbonrg, Bull., xn, l~, 97-128; 

xm, 1855, 4~; XIII, 1800, 225-249; M61 • .Math. et 
Astr., 1, 1853, fi09...648; u, 1859, 113-172, 297~. 

Paucton ( Ale:zis-.Jean-Pierre ). M6trologie, ou traite 
des mesnres, poide et monnoies des peuplee anciens 
et modernes. 

40, Paris, 1780, pp. xv, 905-966. 
CbapteT I •ontaina nulll<!rom refereueea to~ meu­

ur• .....t lhe kagtla {1f Qe peadulum. 

Paul (Henry Martyn). Recent gravity determinations 
in and near Japan. 

Science, vi, 1885, 319-320. 

Paulu•aeo. Nog een leerwijzA tot bet oplOl!l!Cln van nor-
maal-vergelijkingen." • 

Tijdacbrift voor Kadaeter en Landmeetknnde, n, 
1886, 221. : 

Peacock (G.) and Hampden (J.). Is the world fiat or 
ronnd f 

London(!), Hm. 
Pearce (.T-• Altred). Speech on the subject of the 

Co&11t Survey of the United States. Delivered in the 
Senate of thAI United Stat011, February 17, 1849. 

So, WSBhington, 1849, pp, 16(Gore); 2ded.,Water­
man pamphlets, XLV, No. IO. 

Pechmann {Eduard). Die Abweicbung der Lotblinie 
bei astronomiscben Beobachtungsstationen und ibre 
Berechnnng als erforderniBS einer Gradmessuug. 

K. k. Ak. d. Wiss., math. natorwil!b. Cl., Denkechr., 
xxn, 18641 ii, 41-48; Sitz.-Ber., XL vu, 1863, ii, 432-437. 

Peirce (Benjamin). [A report upon the results of the 
United States Coast Survey.] 

Am. Acad. Sci., Proc., n, 1848-'52, 124-128. 

-- On the relation between the el.tie curve and 
the motion of the pendulum. (H.) 

.A • .A. A. S., Proc., 1849, H!S-130. 

--: Gould (B. A.). -'a criterion for the rejection 
of doubtful observations. 

U. S. C. and G. Survey, Rep., 1864, 131-138. 

-- Note npon the conical pendulum. 
Ast1on. Jonrn. (Gould), u, 1802, 137-140. 

-- Abstract of a paper on the resilltanoo to the mo­
tion of the pendnlDDl. 

A. A. A. S., Proc., ,_$6, 74. 

Peirce (Charle• Sanders). On the theory of errors of 
observations. 

U.S. C. and G. Survey, Rep., 1870, 200-224. 

-- Mea&nremente of gravity at initial station& in 
America and Europe. 

U.S. C. and G. Survey, Rep., 1876, 1!02-337. 
At4elHNm,4lt. 

-- De l'infinence de la fiexibiliMdn trepied llW: l'oa­
cillatioa 4u }Mllldule • ~. 

Int. Geod. Cong., Gen.-Ber., 1877, 171-187; fol., New 
York, 1877; 23. 

Not.e m1D11l1Jll .. par V. l!:. l'Jutun01U. Lltllo­
graphed. 

- : Oppolser (T. von). Ent.e Not~ zu Herrn -'s 
Mittbeilnng "De l'intluence du trepitld sur l'oeeilla­
tion du pendnle ... " 

Int. Geod. Cong., Gen.-Ber., 1877, 188-190. 

-- On the inlluence of i:Aternal friction upon the 
correction of the length of the eeconde pendulnm for 
the ll.exibility of the support. 

Am. A.cad., Proc., xm, 1877-'78, 396-401. 

-- E11poeizioae del metodo dei JDiDimi qnadrati. 
Per Annibale Ferrero, Fireuze, 1816. 

.Am. Jonrn. Hath.., i. 1878, 5913. 

-- Experimental pendulum work c11U'iDg 1he 7oar 
1878. (U. 8. Ce.a 8aryey.) , 

Int. Geod. Cong., Gen.-Ber.1 1878, 116-llO. 
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Peirce (Cllarlea Sand.era)-Continued. 
--- <Jniunethod of swinging pendulums for the de­

termination of gravity, 'flroposed by M. Faye. 
Am. Journ. Soi., xvn1, 1879, 112-119. 

Read befo.., Nat. Aead. Sci., April 17, 1879. 

--- Sur la valenr de la pesanteur a Paris. Note de 
M. C.-8. Peirce. 

Acad. d. Sci. Paris, Comp. Rend., xc, 1880, 1401-
140'.l. 

--: Faye (H.-.A.-E.-A. ). Rapport snr nn mt'lmoire 
de M. - concemant la conatante de la peeanteur a 
Parie. 

Acad. d. Sci. Paris, Comp. Rend., xc, 1880, 1463-1466. 

-- Results of pendulum experiments. (H.) 
Am. Journ. Soi., xx, 1880, 3:27; L., E., D. Phil. Mag., 

x, 1880,387. • 

--- Ueber eine Methode mit achwingender Pendeln 
die Schwere zu bestimmen. (H.) 

Ann. d. Phys. (PoggendorJJ'), IV, 1880, 240. 

-- Compari110n between the yard and metre by 
means of the reversible pendulum. (Abl!tract.) 

A. A. A. S., Proc., xxx, 1881, 20. 
--- On the 1lexnre of pendulum supports. 

U.S. C. and G. Survey, Rep., 1881, 3":>9-441. 

-- On a method of observing the coincidence of vi­
bration of two pendulums. 

U.S. C. and G. Survey, Rep., 1881, 457-460. 

On the deduction of the ellipticity of the earth, 
from pendulum experiment&. 

U. S. C. and G. Survey, Rep., 1881, 4.!12-456, Appen­
dix 15. 

-- On the -value of gravity at Paris. 
U. S. C. and G. Survey, Rep., 1881, 461-463, Appen­

dix 17. 
--- Determinations of gravity at Allegheny, Ebene­

bnrgh, and York, Pa. 
U.S. C. and G. Survey, Rep., 1883, 473-487, Appen­

dix 19. 
--- Note on the effect of the 1lexure of a pendulum 

on its period of 01JCiJJation. 
U. s. c. and G. Survey, Jtep., ltl84, 483-485. 

-- On the inftuence of a noddy on the period of a 
pendulum. 

U. S. C. and G. Sntvey, Rep., 1885, 509-510. 
-- On the etfooi of uneqQl temperature upon a re-

. veraible pendulum. 
U. S. C. ud G. Survey, Rep., 1885, 611-512, Appen­

dix: 17. 
-- U11e of the aoddy fer meuuring the amplitude 

of swaying in a pendulum support. 
U. R. C. and G. Survey, Rep., 1884, 475-482. 

Pel.iuton (Jacob Pllilipp). Beachreibung eines zn as­
t.ronomischer und geometrischer AUBm01!8ung beqne­
men lnsbnmentes. 

Get. d. natar.f. F1tu.de, Berlin, Schri&n, u. 1781, 
277-!M. 

PIJRD'ULUlll, LBJIG".rll OF SECOBDS. 
.A.LBBl:cBT (T.). DMttmmnpn der Linge deo Secundenpen· 
.. .. J.eiliidlr. :on.1 ........ Frtdherg. 

J3erlla, 18. 
.. JIAILJ'· ~l'.J. Oat.i............,IMln the renlteCJf the methods 

... ~the Jaqtll oltheaimple penduhuD. 
l"hll. JUc. (Taylor), v, 11129, 17-UM. 

PERDULUM', LENGTH OF SECORDS-Continned. 
-- Captain Foater'e pendulum experimentR. 

Boy. Astron. Soc., :Mouth. Not., 111, 1833-'36, l-Si llem.1 vu, 
1834, 1-378. 

-- Experiment. made in London and at two etatlons on 
the river Euphrates with three pendulums. 

Roy. Astron. Soc., lilem., XII, 18'2, 61-81. 
At the Cape of Good Hope, 83-101. 

BASEVJ (J'. P.). Pendulum experiments about to be under­
taken in India. 

Indie.n Eng. (Medley), IV, 1867. 97-199. 

-- Abstract of mean reeults with pendulum•. 
Roy. Soc. London, Proo., XIX, 1871, 105. 
-- Detailo of pendulum operation& and their reduction. 

India, Trig. Survey, v, 1879. 

BEl!RllL (F. W.). Untersnchungen iiber die Lii.nge des ein· 
fachen Selmnden-Pendela. 

K. Ak.d. Wlea.,math.-phyo. Cl., Abh&ndl., 1828, 1-256. 
-- Bestimmung der Liinge des einfaohen Secundenpen· 

dela l'iir Berlin. 
K. Ak. d. Wi1111., math.·phye. Cl., Abhandl., 183b, ltll-2tl2. 

BllJONE (G.). Note our la longueur du pendnle oimple ••• 
Ann. Math. (Gergone), xvm, 1827-'28, 341-352. 

BIGNON. Diff6renc6 de la longueur du pendule • Pv.raube 6t ii. 
Pam. · 

Acad. d. Sci. Paris, M6m., 1700, 171>-178. 

BIOT (J .. B). Experience• our Ill meanredu pendule•secondes, 
mr dl1f6rens point• de l'arc dn m6ridien oompria entre 
Dnnterqne et l'lle de Fonnentera. 

Soc. Philom., Bull., I, 1807, ~1-262; Bihl. Brit. GeD~Ve, XLII, 
1809, 20-26; Bihl Univ. Geneve, x, 18111, ~238. 

-- Sur lalongneur abeolue du pendule ll secondea meauree 
en Angleterre et en h88e ... 

Soc. Philom., Bull., v1, lll21, 70-78. 
BoUI<ltNBltRGBR (J'. G. F.). Ueh<>r die :Beetimmnnc der Lange 

dea emfachen Secundenpendela. 
Wiirtemberg, Abhandl., 1, 1826, 1-lU. 

Bo11111<1rs (H. G.). Ueber die Berechnung der mit dem nn­
verinderlichen Penile! zur BestimmUDg der Abplattnng 
der Erde angestellten Beobachtungen. 

Acad. de St.·Peterabourg, Bnll., I, 1843, 1-29. 
BoscoVIcB (R. G.). De devi&tionibm pendnlornm ex asperit&t.e 

auperflcei terreetrie. 
Phil. Recent. (Stay), II, 1760, ~. 
-- Opera pertinent.. ad opticam ei &atronomicam. 

Baoaanl, 17l!S. 

BouaultR (P.). Sur la longueur du pendnle (dana l'lale de St .. 
Domingue). 

Acad. d. ScL Paris, .lrlem., 1735, 522-528. 

BK.UJLltY (J.). Aeconnt ofeome oboervatioua made In London 
by G. Graham, and in .Tamale& by C. Campbell ... in or. 
der to determine the dl1feronce between the length& of 
iooohronal pendnlnm• in thooe t>laaea. 

Roy. Soo. London, Phil. Trana., xxxvm, 1'735, 302-31'­
BBl!DICHill (T.). Experienoesf&itee 11vec le pondnleil.Nivenion. 

Obo. de M011oon, Ann., Vilt, 1882, 31~. 
BRUJlll8 (C. ). Beatimmnng der Linp dee Seenndenpendela 

in BoUD, Leyden und Mannheim. 
Leipzig, 1871. 

BOK.IA (A.). Sur Ia long11.enr du pendnle •-.idea• Berlin. 
A.cad. d. 8d. Berlin, K6m., 1781l-1800, ~17. 

BUil'I' (T. J.). On pendulum experiment& 
L., E., D. l'hil. ll11g., I, 1861, li62-tiM; ·n, 1851, 8'7-41; IV, 1862, 

272-275. 

CAJllJJO <F.). Oeaervuione della Innghezsa de! pendolo afm. 
plici fatte all' alte&za di mille teae on! livello clel mare. 

Etl. Aatron .• Mllano, 1112(, 28-48. 

C.uann CJ.). OhHrvatiG118 de la longueur de8 pendulea •la 
Jilartlnique • 

A-1. d. Sci. Paria, lHm., I, 1708, 16. 

CLAJllUt IA. R.). AeooOJ1hfiberem-1ll'llllleDto!theleJJgth 
of Kater'a pendulum • 
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France en 1875. 
Int. Geed. Cong., Gen.-Ber., 1875, 169-175. 

-- Nouvelle mesure de la m6ridienne de France. 
Acad. d. Sci. Paris, Comp. Rend., LXXXUI, 1Bi6, 

1277-1280. 

--- Rapport sur les travaux geodesiq ues executes au 
dep6t de la guerre en 1876. (}'rauce.) 

Int. Geod. Cong., Gen.-Ber., 1876, !)8...100. 

--- Etude comparative des observations de jour et 
de nnit faites par MM. F. Perrier et L. Hassot. 

Acad. d. Sci. Paris, Comp. Rend., LXXXIV, 1877, 
1312-1315, 1380-1383. 

The first a.rticl<1 is reprinted from Int. Geod. Cong., Gen . 
Ber., 1875, 1#-150. It iR ~}so lncorporated iu Jot1.­
DAN, Handbuch d. Vermess., n, 67-68. 

Verzeicbniss der alten und neuen Grnndlinien. 
Genauigkeit der Messnngeu. Neu zu vermeB!lende 
Grundlinien. 

Int. Good. Cong., Ger.-Ber., 1877, 39-57; French, 
119-137. 

--- Versncbe, welcbe in Betreff des relat1ven Vor­
zugs von Tag- oder Nacbtbeobachtungen, unn die 
Resnltate, welche mit dew heweglichen Faden an 
Azimuthal kreisen erhaltcn wordeu sind. 

Int. Geod. Cong., Geu.-Ber., 1877, 59...Q5. 

--- Rapport sur !cs travaux (geodesiqnes) ea France 
et en Alg6rie pendant l'annee 1877. 

Int. Geod. Cong., Geu.-Bcr., lti77, 2tl3-286. 

--- Jonction geodesique de l'Algt\rie avec l'Espagn<>. 
Acad. d. Sci, Paris, Comp. Rend., LXXXIX, U:l79, 

885-8tl9; Observatory, III, ltl80, 326-327. 

-- Rapport sur Jes travaux executes par lederlltde 
la goerre en 1878. (France.) 

Int. Good. Cong., Gen.-Ber., 1878, 82-85. 

--- Rapport sur les travaux ex6cntes pendant l'an­
n6e 1879. (Geodetic.) 

Int. Geod. Cong., Gen.-Ber., 1879, 87. 

--- Rapport sur lee travaux geodeaiques en Fra.nce 
eJ:llim Algerie pendant l'ann6e 1880. 

Int. Geod. Cong., Gen.-Ber., 1880, 9-11. 

--- J onction g00d6sique de l' Algerie avec l'Espagne. 
Int. Geod. Cong., Gen.-Ber., l&lO, 47-5.1. 

--- Rapport sur les mesurc11 dee ha.sea g6od6siq nes. 
Int. Geod. Cong., Gen.-Ber., 1880, vii, 1-8. 

-- Note eur les travaux geodesiques et aatrono­
miqnes executes par le de11llt de la guerre pendant !es 
annees 1881 et 188'l. (France.) 

Int. Geod. Cong., Gen.-Ber., 1E!81-'82, 75-77. 

-- Rapport sur les travaux (g6odesiques) executes 
en France, en 1883. 

Int. Geod. Cong., Gen.-Ber., 1883, 230-233. 

--- Rapport sur la mesure des bases. 
Int. Geod. Cong., Gen.-Ber., l~. 1-9, Appendix 3. 

---. Nouvelle meridienne de Franoe. M6morial du 
D6pllt gen6ral de Ia guerre, tome xii, publie pa.r le 
colonel Perrier. 

4°, Paris, l~, pp. xix, 230, 13 plates. (South­
ampton, Ordnance Survey.) 
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Perrier (Fran9oi•).-Continned. 
-- Tra\'Bux exoont4!s par le llf'l'Vice geographiqne 

pendant Jes annees 1883-'86. [France et Algerie.) 
Int. Geod. Cong., Verbandl., 1884'-86, 12S-129. 

-- et lbaiies ( C. ). Jonotion gOOdtSaique et utro­
nomique de l'Algerie .avec l'Esp.agua. 

Paris, 1886. 
Title lu full under 1B.t.ll&Z (C.). 

--- Rapport sur la meimre des batltlll. 
Int. Good. Cong., Verbandl., pp. 1--6, l!'rench; pp. 

1-6, German. 

--- Rapport enr Jes travaux d'astronomie et de goo­
desie exoou Me en }'ranee et l'n Alg erie par le service 
geographique de l'annee (Section de gOOd~ie). (Oc­
tobre 1886-octobre 1887.) 

Int. Geod. Cong., Verhandl., 1887, v, 1-6. 

--- Note de M. le general Perrier, u.ccompagnant la 
presentation d'uu volume relatif a la jonction gOO­
desiqne et 38tronomique de l'Algerie .avec l'Eiipagne. 

Acad. d. Sci. Pari.11, Comp. Reud., c1v, 1887, 1817-
1821. 

Per:rot. App.areils ilNtines A nmdni manifelltes et me­
surables lea variations oecasionneee dane l'inteneite 
l't la direction de la pt'sanfenr ~la surface de }p, terre 
par Jes divers monvements de notre globe et l'attrac­
Hon des corps celeetes. 

.Aead. d. Sci. Pa.ris, Comp. Bend., UY, 1862, 728-
729, 851-8.'>2; Ann. de Phys., CXVI, 1862, 511. 

Per:ry ( l.) a11d Clyrton (W. E. ). Determination of grav­
ity at Tokio. 

L., E., D .. Phil. Mag., Ix, 188(), 29'i-30l. 

PERU. 
BouoUl!.1\ (P.). Belal.ion abre11ee dn voyage fait au. P~ron .•. 

poor mesnrer Jes clegres dn m6ridten aux environ• de 
1'0qoatour. 

Acad. d. &i. Parl•. Mam., l 7#, 2411-297; 1'1441, --. 

GUNUB (T.). Ueber einige Bemerkuua:ea llber di. Gradm­
Emng in Peru. 

Mon. Corr. (Zach), xm, 1806, 3llll-404. 

-- Reaultate einer Vergleicbun11: der Werke von :Bouguer, 
Co:ndamiae untl Ul10& ii her die }lel'Ulli11C"GradmeatU11g. 

Mon. Corr. (Zach), xvi, 1807, 238-l!MI. • 

JU.Al< (J.). Relacion hi.t<lrica d•l viage Ii (Peri} ... 
MM!rid, 17'8; Leipzig. 1751 ; Paris, 1762; Goea, 1771; Lon· 

doo, :ITl'l; Madrid, 1719. 

0LTlU.M!l8 (J.). Ueber die wall.., geocraphlaehe LIBce dea in 
Peru gem-en Breltengradee. 

Astron.Jabrb. (Bode), 1810, 154-1112.. 

Peschel. Ueber die Gestalt der Erde. 
Abhandl. znr Erd- n. Volkerknnde, 1878, 210. 

HOUZB.AU, II, 1722. 

Peters (Chri•tian August Friedrich). De motn pen-
1luli in aere resistente. 

Asrron. Nacbr., XII, 1835, 73-86, 89-104. 

Uebersicht der in Hamburg nnd d-a Umge­
geu<l angestellten gcodatiscben Mtlllllnngen. • 
. (Excerpt )1 1831'. 

Von den klelnen Ablenk11.11gen der Lothlinie 
nnd des Niveans, welcbe dnrcb die Anzl.eh11ngen der 
Sonne, des Mondes und ebaigen flerredri11ehen Gegen­
stanue bervorgebracht werden. 

Astron. NB<lhr., XXJI, 1844, 39-42; Aoad. de St.­
Pete:rsbourg, Bull., 111, 1844, !U!-M. 

Peter. (Christian .A.ugnltt Priedrich)-Continued. 
--- Bel!timmung der Langa des einfa.chenSllennden­

pendels aof dem SeblOPe Gttlden8tein atl8 den von 
Schnmaober in den Jahren 1829 und 1830 !lnsgefUhr­
ttln Beobaehtungen. 

40, Altona, 1855.. 
Taken from Aatron. Nachr., XL, 1856. 1-162. 

-- Ueber die Beatimmung de11 wabreeheinlichen 
Fehlere einer Beoltaobtnng &118 den Abweichungen 
der Beobachtnngen von ihrem aritbmetischen M.ittel. 

A.atron. N&ebr., XLIV, 1856, 29-32. 
Tranalationa in U. S. C. and G. Survey, :Rep., 1856, 307-

308. 

Bericht tiber die Arbeiten in Holstein. 
Int. Geod. Cong., Gen.-Ber., 1866, 27-29. 

· -- Bericht iiber die Wiederheretellung der Schu­
ruacber'echen Dreiecke in Schleswig-Holstein. 

Int. Good. Cong., Gen.-Ber., 1868, 34-37. 

--- Ueber die im Jahre 1!:!69 mit einem von Loh­
meier angefertigten Reversionspendel in Altona nnd 
Berlin angeetellten Heobachtnngen. 

Aetron. Na.ebr., LXXYI, 1870, 145-148. 

-- Bericht Uber die nene Berechnnng dervon Schu­
macher bei Bra.ack geme11Senen Basis. 

Den danske Gradmaaling, andet Bind, 1872, 391-
420. 

-- Bremili:er 11nd Albrecht. [Bericht iiber die geo­
dii.tische Arbeiten in Pren88lln !lir tlas Jahr 1874.] 

Int. Geod. dong., Gen.-Ber., 1874, 63-66. 

-- Gntaehten der Pendel-Commlllllion. 
Int. Geod. Cong., Gen.-Ber., 1875, 78-89. 

--: Helmert (r. R.). Die Genanigkeit der Formel 
von - znr Berechnung des wahrllcbeinliehen Fehlera. 

A.stron. Naobr., LXXXVUl, 1876, 113-13-2. 

-- Ueber die Zerlegung eines Dreieek1111etze11 nach 
Groppou, und Ii.her die Ansgleichnng der in den 
einzelneu Gruppen auagefli.hrten Me88nngen von 
Riebtnngen uud Gnmdlinien. 

Int. Good. Cong., Gen.-Ber., 1877, 210-216. 

Peten (C.P. W.). Bericht ••• libel' die in KDnigaberg 
im Somlllet 1870 augestell$eu Pendelbeobaohtungen. 
(11) 

Int. Good. Cong., Gen.-Ber., 1870, ~. 

-- Al!SronomieeM Tateln und FOl'Dlela. 
So, Hambut'g, 1871, pp. xvi, 217. (Washington, 

Coast Survey.) 
Tafeln fiir die G...t.lt der Eide, 53-68. 

-- Beobaehtungen mit dew Be88el'scben Pendel­
..&.pparate in Konigsberg und Giildenatein, auage­

flihrt im A.nftrage des goodiitischen lnlltitut& 
4°, Hamburg, 1874, pp. 151, l pla.te. 

Publlkationen dea geodlti1eJien lnatltnta. Bevd. l>y 
llJ:LIQlrr {P. B.), Aatron. Gee., V.ierteUllhn., XI. J8'18, 
33-11.. 

Belltimmug cler Linge des ehtfaohen Seounden­
pendel.s in Altona, . Berlin, und KDntpberg. Kit 
eine111 Bemerkuag -.on W. Foenter. 

Aatron. Nachr., xavu, 18811, 1-30; xcu:, 1881, 129-
1:18, 3'79-3Sll. 

- Noti• U.ber 1Jie ~l'llCll.en Pelldellleobtleh'11n­
gen. 
~Baehr., en, 1883, 1-4. 
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Peters (C. P. W.)-Continued. 
-- ZnrGeachichte nnd Kritik der Toisen-Maa.metibe. 

Ein Beitrag zur definitiven Einordnung auf das a.lt­
franzosischo System begriindeteu. Me1111ungen in ·da.s 
ml'trischo System von C. F. W. Peters. 

Berlin, l!l85; Aead. d. Soi. Paria, Comp. Rend., 
CUI, 1886, 566. 

-- Eine neue Methode znr Beobacbtnng der Coin­
eidenz der Schwingungen Zweitir Pendel. 

Astron. Nachr., ex, 1!!80, 231-232. 

Petit (Fredertc ). Oh!lervations du pondule a Toulouae. 
Revue Seientifiq11e, u, 18-W, 86-88. 

-- Sur la longueur du pendule a secondes a Tou­
louse. 

Acad. d. Sci. Paris, Comp. Rend., xi, 1840, 21-22. 
-- D6t;ermination de la longutiur dn pendule a se: 

condes et de l'inrensik'i de la pesant,eur a. l'observa­
toire de Toulouse. 

A.cad. de Toulouse, M6m., vi, 1850, 166-190. 

-- D6torminatiou. ..re la longueur du pendule a se­
condes et de l'inteneit6 de la peeantenr an nouvel 
obllerva&oire de Tou.lou88. 

A.cad. d. Sci. Paris, Comp. Rend., XLVI, 1668, 616-
ula 

Petsell (1.). Vorlesungen Uber Geodasie an der Univer­
sitat Pest.• 

PeMt 1847. 
Petzold {M.). Uebersieht der Literatur fiir Vermes­

sungsw"'"'n vom Jahre 1"87. 
Zeits. f. Vermes., XVII, 1888, 404-416, 425-429, 465-

479, 497-510,527-543. 
J4eL11"4!>. der k4donen Quaclra&e, ll05--W7 1 HOiier& Goo­

d&sle, Gratlmea1nw1, 607-iilO. 

Peucero {Gaapnlll) [X:aapar Peucer]. De dimenaione 
terrl!ll et geometrice numerandie locorum particnla­
rinm intervalli8 ex doetrinA triangulorom ephmri­
corum et -0anone &0btensarnm. Liber denno edit us, 
lied. aoctins multo et oorrectins, quam antea. 

24°, Witterbergai, 1554, pp. [x], 287. 
Alao publiahed together with: Deaeript.io locornm terrm 

&1111ctlll, a quodam Brocaroo M'onarcho. Aliquot 
iJlllltpllum telft& ....mo ~ explfoatio et blato­
rl• per Pill!. Xellln<!bth_,, So, Wlttet'bergal, 
lliN. - L .. hllrox, 77, W8. 

.A.loo bound with: Loglatice ... tronomioa, etc., Witter· 
Wc .... 1-. . 

Peytier, Pullloa-Boblaye tt Servi.er. Sur Jes op6ra­
tions g6od.6Biquee ex6cutlles en Mor6e, en 1829 et u;:ro. 

Conu. d. Temps, l&:S, 63-76. 
Revd. in Soc. (}qr., Ball., XIX, 1833, ~106. 

Peytler (B.) •t Puiaaant (L.). Nouvelle description 
g6om6triqoe de la France. 

Pari1, 1832-'03. 
Tit!& in fa.11 ander PllllllWIT (L.). 

Pfiindler (L.). lliltheilnagen iiher die Gradlll688Unge­
arbeit.en allf dem Gehieie der Schweiz.. • 

Autographlrtell :8ulletiD, No. l,U71. 

Pfeil (Ladwig VOD). Mei!Bung auf der knrsen Balis. 
..lrch. d • .Math. (Gronert). :nvu, 1867, 49-73. 

-- llathematiecbe und physikalische Entdookun­
gen. Gefunden und zueammengestellt von L. Graf 
VOD Pfeil. 

So, Berlin, 1!!80, pp. v, 152, 6 plates. •-ng aof der hnen Buie, 70-JGa, 1 pl.ate. 
!'rem: 4Hk. L KMIL (Grum), uvu, 1801, 0-13. 

Phil. Mag. (Taylor), for Philo!!ophieal Magazine, or an­
nals of chemistry, mathematics, astronomy, natural 
hilltory, and general science (Taylor). 

s0 , London, 18'li-'32. (Washington, PatentOffi< e.) 

Phil. Mag. ('l'illoch), for Philosophical Magazine (Til­
loch). 

8°, London, 1798-11'26. (Washington, Patent Of­
fice.) 

Phil. Recent. (Stay), /or Philosopbim reeentioris (Stay). 
40, Rome, 1759+. (British Museum.) 

Phil. Soc. Cambridge, Trana., fur Transactions of the 
Phil080phiea.1 Society of Cambridge. 

4°,Cambridge, 1821+. ( Washiugt-00,0bl!ervatory.) 

Phil. Soc. Wash., Bull., for Bulletin of the Philosoph­
ical Society of Washington. 

S0 , Washington, 1871+. (Gore.) 

Plaippa (J'ohn Conatantine): Hor&ley (S.). Remarks 
on the obMrvations mad6 for determining the accel­
erati-On of the pendulum. Letter to -. 

London, 1874.. 
TiUe in foll und .. r HOBBU:Y (S.). 

-- A voyage towards the North Pole, undertaken 
by His Majesty's command, 1773. 

4°, London, 1774, pp. viii, l!50. 
Obaervatlona for detenuinlnit the &eceleration or t.he 

pendulum, pp. 153-182, I plate. 
See HOB8LEY ($.). 

Picard (Jean). La mesure de la. terre. 
Paris, [1671]; A.cad. d. Sci. Paris, M6m., rv, 1736, 

1--60. 

--: Oldenburg (El.). A breviate of M. Picart's ac· 
count of the measure of the earth. • 

Roy. Soc. London, Phll. Trans., x, 1675, 261-272. 

-- Sur l'avancedes pendules en 6t-O et sur leur retard 
en hiver. 

Hist. Acad. d. Sci., Paris, 1, 73. 

-- ObservatioDB aur les difterentes m6thodes em­
ploy6es pour mesurer la. terre. 

Hist. Acad. d. Sci.,Paris, 1, 82-87. 

-- Trait6 du nivellement, avec une relation de 
quelquee nivellemeuts par ordre du roi et un abr6g6 
de la m011ure de la terre du m<'lme auteur mis en 
lumiere par II. de la Hire. 

240, Paris, 1684, pp. [x], 248. (Oxford, Bodleian.) 

-- De mensuris. Divers onvrages de Math. et Phys. 
par M0118ienrs de l'Acad. Roy. des Sci. Paris, 1693, 
366-368. 

Acad. d. Sci. Paris, .M.Sm., 1~, 313-331. 

-- Mesure de la terre. 
Acad. d. Sci. Pa.ris, ltd.em., 1, vu, 1729, 1-69; vu, 

1?29, 133-l!lO. . 

-- Degre du m6ridien entre Paris et Amiens deter­
min6 par la mesnre de M. Picard et par lea observa­
tions de MM. de Manportois, Clairant, Cam1111, Le 
Monnier, de l' Academie royale des ecieneea, d'ou l'on 
d6duit la figure de Ia terre, par la. comparaison de ce 
degre avec ooloi qui a 4lt6 mesur6 au cercle polaire. 

J.20, Paris, 1740, pp. lvi, 116, 4 plates. (Gore.) 
Bound in volume with Jbtll'UTVJB, La Apie, .to., 

1'138. 
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Picard (J'ean)-Continued. 
--, Maupertuis, Clairant, Camus, Le Monnier. 

Der Meridiangrad zwiscben Paris uud .Amiens, 
worans man die Fignr der Erde herleitet dnrch 
Vergleichung dieses Grads mit dem so beym Polar­
Cirkel gem688en worden. Aus dem Franziisichen 
ti bersetzet. · 

So, Ztirieh, 1742, pp. 130, 4 plates. (Berlin, Ob­
servatory.) 

--: Delambre (J'.·B.-J'.). Histoire de l'astronomie 
moderne. Treats of -

u, 1s-i1, 597-632. 

Piccolomini (Alessandro). Della grandezza della terra. 
e dell' acq ua." 

4°, Venezia, 1558, 1561. 
POGGE!IDOtiFF, II, 442. 

-- Sphrera libri quatuor ex italico in latinum ser­
monem conversi ejusdem oompendium de stellis lixis 
cogno"ccndis, et Ii bro de magnitndine terrm et aqure. 
Joan Nicol. Stnpano RhPto interprete. 
. 8°, Busilere, 1568, pp. 121. (Oxford, Bodleia.n.) 

De aqure ac terrre m~itudine, GG-131. 

Pick. n;., Kugelgestalt der Erde. 
Zeit8. f. math. u. naturwiss. Unterricht, n, 1871, 

[,(14+. 

Pictet (Marc Auguste) [s0111.etim& Pictet Turretini]. 
Vonsi1leration~ of the eonvenience of measuring an 
arcll of the meridian and oft.be parallel of longitude, 
having the observatory of GPneva for their common 
interseet.ion. 

Roy. Soc. London, Phil. Trans., LXXXI, 1791, lo&­
l:ti. 

-- [Comparaison du metre etalon de l'Institut avec 
le pied anglais.J 

Soc. Sav. et Litter., Mero., u, 1801, 26.S-269. 

-- Coruparaison du metre de.finitif a.vec nn etalon 
des mesures a.nglaises. 

Bihl. llrH. Geneve, xix, 1802, 109-114; Journ. Nat. 
Phil. (Nicholson), n, 1802, 244-252; Roy. lnHt. Journ., 
I, 11'0'.?, 122-131; Phil . .Mag. {Tilloch), XII, 180".l, ~ 
235. 

-- Snr uu appareil geotlesiqne tres-eomplet et tre&­
port.atif. 

Bili!. Brit. Geneve, LII, 1803, 10~137. 

-- Note sur la position geographique de Geneve, 
et snr d'autres r68ultats g6od68iqne.s et barome­
triqoes. 

Bihl. Brit. Geneve, _xLI, 1809, 305-323. 

-- Rapport fait a la Societe des arts de Gen6ve snr 
nnc macbiuo a diviser et snr dt"s instrumens de geo­
d08ie ct de matbematique, construits A Berne par 
Mr. Schenk. 

Bibi. Brit. Geniive, LIX, 1815, 77-102. 

Pieper (M.). Zur Kritik derTheorie desFoucanlt'schen 
Pmulcl versuche~. • 

Dessau. 

Pinelli (G. V.). Breve espoeizione della teoria degli 
e1Tori di 088ervazione. * 

Genova, 1883. 

Pingre et Bouguer (P. ). Operations pour mesnrer 
l'intervalle entre Villejuif et Jnvisy. 

Acad. d. Sci. Pa.rill, .Hem., 1754, 1~186; Hist., 
lO'J-107. 

Pinkerton (J'ohn). A general collection of the beet and 
most interesting voyages and travels in all partH of 
the world, many of which are uow .fir11t translated 
int-0 English. Digested on a new plan. 

Vol. XIV, 40, J..ondon, 1813, pp. 881. 
Abridl?ed nat'rBtive of travels of de la Condamille, Bou. 

guer and Ulloa, omUtiug all reference t-0 their goo. 
det.ic work, 211-186. 

Piobert (Guillaume). De la forma mejor qtie conviene 
dar a los triangulos geod6sicos. 

Revista Cien. Ffs., Madrid, 1, 1850, 373-380. 

-- Question de la meillenre forme A donner aux tri­
angles geodesiquee. 

A.cad. d. Sci. Paris, Comp. Rend., DUO, 185(), 151-
159. 

-· -- Sur la rectification des angles dans le calcul des 
triangles geod6Riqnes. 

Acad. d. Sci. Paris, Comp. Rend., xxu, 1850, 409-
418. 

Piola ( Gabbrlo ). Snl mot.o d' on pendolo • 
Eff. Astron., Milano, 1831, 35-75. 

-- Supplemento alla memoria sulla. teorica. del pen­
dolo. 

Eff. Astron., Milano, 1832, 65-93. 

Plaati (G.) e Puool (E.). Sulla lungbezza delpendolo a. 
secondi. 

Aecad. d. Lincei,Rend., 1880; At.ti, xv, 1883,57-231. 

Pi.aais (A.). Metiure de la meridieuue du Chili. 
Aca.d. d. Sci. Paris, Comp. Rend., I.XIV, 1876, 26&-

267. 

PitiBcus (BartholoDU!ews). Trigonometrim sive de di­
meosione triangulor. Libri quinque, item probl~ 
ma.tum variorum nempe geodmtieorom, altimetrieo­
rum, geographieornm, gnomonicornm et astronomi­
corum. Editio tertia. 

8°, Franooforti, 1612, pp. [vi], 1831 270, [with six­
place table of sines and tangent.s.J (Oxford, Bod­
leian.) 

The geodetic part ie simple OOJ1Jpntatl.oit of areas. 

Pissetti (P.). Sulla oompensazione delle oe&ervazioni 
seeondo i1 metodo dei minimi quadrati. 

Accad. d. Lincei, Rend., m, 1887, 230-235, 288-293. 
Plaoentinua (Johann). Geotomia, sive terrre sectio, ex-

hib.ins pnooipua et difliciliom problemat&. 
I. Explorandi latitudinea looorum. 
II. lnquirendi longitndinea. 
III. Determinandi clistantiu. 
4°, Fra.ncoforti ad Oderam, 1657, pp. [vi], [110]. 

(Berlin, Royal.) 

Plana (Giovanni Antonio Amedeo). Sulla· teoria 
dell' att.razione degli eferoidi elitt;ioi. 

Soc. Ita.liana, Mem. d. Mat., xv, 1811, 37()...390. 

-- Note ilur la dcnaite et la preeeion dee oouchee du 
sph~roide terrestre. 

Corr. Alltron. (Zach), v, 1821, 97-tti>, 191-214. 

-- [Report on geodetic work in Italy.] 
Aooacl. Soi. Torino, Jlem., XXVIII, UBI, 34-00. 

-- Relazione delle operazioni utrouomicbe -.roite 
in Savoja. dai due aetrono111l Plana e Carlini, per la 
mieura di nn paraDelo terreetre." 

Accad •. Sci, Tor!llo, }feu,., .:P.VUI, lB!H. 
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Pla11a (Giovanni Antonio Amedeo)-Continned. 
---: (B.). Ueber die Laogen-GradrueBSong im paral­

lel des 45. Grades. 
Hertha, IX, 1827, 277-288; XI, 18~, 448-456. 

TiUe In full under B. 

-- Sur le pendule compo&IS dams on milieu r6sistant. 
(H.) 

Acad. de Belgique, Bull., 1832-'::U, 190-193. 

-- Muuvement d'nn pendnle dans nn milieu r6si11-
tant. 

Accad. Sci. Torino, :Mem., XXXVIII, 183fi, 209-375. 

-- Memoire snr la th6orie mathematique de la ftgnre 
de la terre, pnbliee par Newton en 1687. Et s1u 1'6tat 
eqnilibre de l'ellipsoide fluide a trois axes in6ganx. 

Astron. Naehr., xxxv1, 1853, 149-176. 

--·- Note sur la densite moyenne de 1'00orce super­
ficielle de la tern. 

Astron. Nacbr., xxxv, 1853, 177-192; Roy. Astron. 
Soc., Month. Not., XIII, 1852-'53, 59-60; Edinb. Phil. 
Journ., LV, 185.'J, 152-153. 

--- Note sur la figure de la terre et la loi de la pesan­
teur a sa surface d'apres l'hypothese d'Huygheos, 
publiee en lllOO. 

Astron. Nachr., xxxv, 1853, 371-378. 

--- Sur la loi des preMions, et la loi des ellipticit6s 
des couches terrestres en supposant leur densite uni­
formement croil!l!ante depuis la surface de la terre 
jusqu'a son centre. 

Aslroo. Nachr., xx:xvx, 1853, 313-334. 

--- Memoire sur la Jui de la peaanteur a la surface de 
la mer, dans •on 6tat d'equilibre. 

Astron. Nachr., XXXVIII, 1854, 225-238. 

Planman (-). De figure. tellnris pendulorum ope de:fi­
niende. (H.) 

Abom, 1778. 
Plantamour (:i:mne ). [Rxpt!riences poui: la det.ermina­

t.ion de la longueur du pendule simple a Geneve.] 
Soc. Sci. Neuch&tel, Bull., vn, 1866, ii, 160-170, 

416-420. 

-- Experienoea faites A Genilve avoo le pendule A 
rilversion. 

Soc. Phys. Geneve, Mew., :xv1n, 1866, 309-416. 
Published separately, 40, Genhe et BAie, 1866, pp. 
JOI:!, 3 plates. 

-- et Rinlch (A.). Note sur la d6tennination du 
coefficient de dilatation d'un barrenn d'argent. 

Bibi. Un\v. Geneve, Arch., xxxvm, 1870, 37-61. 

--- Nouvellee exp6riencee faites avec le pendule a 
reversion et determination de la pesanteor a Genevo 
et au Righi-Kulm. 

40, Geneve et BAie, 1872, pp. viii, RB. 
BeTII. by R&LllHT (F. B.), Aatron. Gu., Vlerteljahro., 

XI, 18711, 13-15. 

--: Peirce (C. S.). De l'influence de la flexibiliU 
du trepied 11ur l'Ollllillation du pendule a r6vel'lion. 
Note oommuniquM par -. 

New York, 181'1. 
'.rltle In full muler Plltac& (C. 8.). 

· --- . Becberches experimentalea snr le monvement 
1imoltanil d'nn pendule et de sea support& 

Jnt.G,,od.-Cong., Gen.-Ber., tm, 1-02. 
Revel by filAWlTllCB (A. :N.), ..bVoD. Gee~ Vierte)Jahn., 

XJD, 1811, *-271. 

Plantamour (Emile)-Continued. 
-- et Cellerier ( C. ). Tableau resumaut par ordre 

alphabeLique l'etat actuel des travaux entrt"pris daus 
les difi'6rents pays pour la deterwination de la pe­
Bantenr a )'aide du pendnle j). reversion. 

Int. Geod. Cong., Gen.-Ber., 1880, Appendix: 2, l-8. 

Playfair (J'ohn). Investigation of certain theorems re­
lating to the figure of the earth. 

Roy. Phil. Sue. Edinb., Trans., 1v, 1805, 3-30; Journ. 
Nat. Phil. (Nicholson), vu, 1804, 10'~116, lli7-l76. 

The principle la.id down hy Mr. DnlbJ, that in" sphe· 
roidal tri&nj?le, of wl1icb the an_!!le at the pole and 
the two •ides are giYen, the sum of the aogle.o at 
the base is the same aR in a spb1 ·rical ttiangle hav· 
iD.ll: the same sides, and the •nme Yertical angle, is 
not atrlctl.v true, nnle&A the eccentricity of the sphe· 
roid be infinitely email, or the triangle nearly ill08· 
oelee. 

Pl- (Auguat Friedrich). Die konigliche Biicbsische 
Unterrichtsanstalt mr Geodaten. * 

Poggendo~ j()f' Poggendorft' (J. C.). Biographiscb­
literarisches Handworterbuch znr Gescbichte der 
exacten Wi8!!8D&cbaften. 

so, Leipzig, 18ti3 (2 vols.). (Gore.) 

Poincare (H.). Sur la figure de la terre. 
Bull. Astronomique, VI, 1889, 1-5, 49-60. 

Poluon (81m6on-Denis). Sur les oscillations dn pen­
dnle dans nn milieu resistant. 
~cole Polytecb., Joarn., vu, 1808, 143-158; "'\>"Ill, 

1809, 345-353. 

--- Sur la probabilit6 des resnltats moyens des ob­
servations. 

Conn. d. Temps, 1827, 27:hro2; 1832, 3-22. 
Tbeae memoll'8 are a commentarv on Laplaoe'e fourth 

cbapt.er (IM12) and seem to form a kind of tranala. 
tion whieb Poisson made of Laplace's inveatigatione 
for bis own sati•faction.-MKRKilll.AN, p. 175. 

Memoire sur lee monvements simultan6s d'un 
pendule de l'air euvironnant. 

Ann. de Chim., XLVII, 18:!1, 242-2.'iO; Bull. Sci. 
Math. (Saigey), xv, 1831, 65-71; Acad. d. Sci. Paris, 
Comp. Rend., XI, 183'.l, 521-!' 81; Am. Jonrn. Sci., 
XXIII, 1833, 391-392; Conn. d. Temps, 1834, 33--73. 

--- Sur l'infinence reciproqne de denx pendu!es 
voisins. 

Conn. d. Temps, 1833, 3-40. 

-- Sur le pendule de Borda. 
Conn. d. Temps, 1833, 41-76. 

--- Memoire sur le mouvement du pendule dans un 
milieu r6sistant. 

Conn. d. Temps, 1834, 18-32. 

--- Memoire sur !'attraction d'un ellipsoide homo­
~ne. 

Acad. d. Sei. Paris, Mem., XIII, 1635, 497-MS; Conn. 
d. Temps, 1837, 93-102. · 

-- Formules relatives aux probabilit6s qui depen­
dent de tr~grands nombrcs. 

Acad.d.Sci. Paris, Comp. Rend., u, 1836,603-612. 

--- Note sur one propriete generale dtlll formnles r ... 
latives aux attractions d68 spheroides. 

Acad.d. Sci. Paris, Comp. Rend., vu, 1838,3-5. 

Pollnllldego (Kiebala Pelke). 0 geod1'zyi. 
40, Wilnie, 1816,pp. 58. (Heidelberg, Univel'lity.) 
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Polytech. Journ. (Dingler), for Polytechniaehes Journal 
(Dingler). 

so, Stuttgart, 1820+. (Washington, Patent Office.) 
Poppe (.Johann Heinrich Moritz von). Get1Cbicbte der 

Mathematik seit der liltesten bis auf die neueste Zeit. 
so, Ttibingen, 18'28, pp. x, 666. (British .Museum.) 

Die Literatur der Mathematik, 569-666. 

Pop. Sci Monthly.for Popular Science Monthly. 
so, New York, 1872+. 

Porriau (A.) et Gamault (E.). Instruments de pre· 
cisiou. 

Paris, 1878. 
Title in full under GARirAULT (E.). 

Porro (Ignazio) : Senarmont (H.-H. de). Sur quelquPs 
instruments imagines par-, pour abreger les opera­
tions de goode.sie ..• 

Ann. d. Mines, xvx, 1849, 383-426. 

-- Nonvel appareil destin6 a la mOBlll'e des bases 
trigonomlltriques. 

Acad. d. Sci. Paris, Comp. Rend., xx1x, 1849, 666; 
XXX, lffiO, 550 j XX.XI, 18SO, 2°J2-247. 

-- Noticiadel instrurnento llamado teodolito olome­
trico y del aparato para la medieion exacta de bases 
geodllsieas. 

Revista Cien. Fis., Madrid, 1, 1850, 192-202, 317-321. 

-- Memoire sur Jes nouveaux instruments et pro­
cedlls de geodesie, de nivellement et d'arpentage. 

Ann. Pouts et Chau11tt., Paris, 1v, 1852, 273-387. 

-- Aparato para medir bases. 
Revista Cien. Fis., Madrid, Ill, 1853, 336-345. 

-- La fotografia applica.ta all' astronomia e alla 
geo<lesia. 

IBt. Lombardo, Rend. Sci. Mat., 11, 1866,27-41. 

Portlock and Hemming (John). Account of survey 
operations at the Cape of Good Hope for the verifi­
cation of tl1e labours of Lacaille. 

Roy.Eng. Papers, 1, 1851,27-45. 

PORTUGAL. 
AVILA (A .. J.1>'). Rapport sur l'etat actoeJ des .ravaux gOO­

dbsiques en Portugal. 
Int. Geod. Cong., V erhandl., l!!U-'86, 1"3-186; 1887, JX, l-3. 

FEltRKIRA l>E CASTRO (A.G.). TrabalhDB geoileslella en An­
golo. 

N.d. 
FoLQUE (F.). Memoriae eobre os trabalhos geodesicoe execu· 

tadoa run Portugal. 
Lisboa, 1841 ; A cad. Sci. Lia boa, llem., I, l8f3, 1-1~0; 11, lst3, 

1-291 ; ll, 1843, ii, 1-163; III, 1843.1-59, 238-333; Ill, 1843, Ii, 
1-435; Lisboa, 1869, 1871-'73, 1Si4. 

-. - Diccionariodo1M>rvi90 doa trabalhosgeodeaicosdoreino. 
Lisboa, 1861. 
-- Rapport onr lea travaux gllod~qaes du Porlugal. 

Liabonne, 1868. 

llottEIRA (C. E. DB A.). Rapport our lea travaux 1(6od6aiqoea 
en Portugal. 

Int. Geod. Cong., Geu,.Jler., 1879, 101-102; 1880, 29; 1881-'82, 
111-112; 1883, 269-270. 

-- Relatorio dos trabalhos geodeeieoe [of Poriagal]. 
Lisboa, 1886. 

SILVA (F. M. P. DA). Rapport anr l'btat dea travaux '6006-
•iqoe• do Portugal. 

Int. Good. Cong .• GeD. •• Jler., tm, 180-205; 1877, 802-30&; 18'18, 
96-98 ; Li•boa. 1876, 1871!. 

Posch (Lorenz). Geschiehre nnd System der Breiten­
Grad-Mel!llungen. 

So, Freysing, 1860, pp. 95. .(Gore.) 

Poaelger (l"riedrloh Theodor). Ueber die Figur der 
Erde. 

K. Ak. d. Wi!!I!., Abhandl. math. Cl., 1827, 57-84. 

-- Anleitung zu Rechnungen der Geoditsie. 
4°, Berlin, 1831, pp. [i], 57. (Berlin, Royal.) 

-- Ortsentfernnng auf der Oberflache des Erdsphi­
roids. 

K. Akad. d. WiBS., Abhandl. math. Cl., 1833, 59-76. 

Pouillet (Claude-Servais-Mathias). Lettre dn capi­
taine Basil Hall, R. N., an capitaine Kater, sur les 
observations du pendule invariable, qu'il a faitea en 
commun avec M. Henri Foster, a Londres, aux 11ea 
Galapagos, a San-Blas en Californie, a Rio-Janeiro 
et 8. Londres, ap~ son retonr. 

Eull. Sci. Math. (Saigey), r, 1824, 151-152; Roy. 
Soc. Loudon, Phil. Trans., 1823, ii, 211. 

-- 1lliement8 de physique experimentale, et de mtS­
tooro!ogie. (ff.} 

2 vols., 8", Paris, 1853. 
Pen4'lllnm reaearch, 1, 73-87. 

Powalky (ltarl Rudolph). LogarithmiflCh-trigonome­
triaehe Dreiecksberechnungen. 

80, Berlin, 1858, pp. 43. (Oxford, Bodleian.) 

-- On the combination of the dllferent reenlta o! 
various series of observations. 

Roy. Astron. Soc., Month. Not., xxnv, 1874, 476-
479. 

Powell (John Wesley). On the organization of aeien­
tific work of the General Government. 

8", Washington, 1885, pp. 468. (Gore.) 
Extracts from the teatimony taken by the joint eomlllia· 

alon of the Senate and Holl8<l of :Repreoentatl-.e$ to 
"conai<ler the present organizations of the Slgoa,l 
Service, Geological Survey, Coast and Geodetic Sur­
vey, and the Rydrographie ot!lce of the Navy De­
partment, with a view to secure greater ellicle11Cy 
IUld M<>llomy 41f "411llblatl'atlon." (.A.et of .July '1 
1884.) Geographic aorveya as con4ucted by variooa 
European goTenimenta. pp. 119$-411. 

Pratt (John Henry). On the enrvatore of the Indian 
arc; and the great geological law, that the various 
parts of the 110lid crust of tbe eal:th are perpetually 
undergoing a change of level. 

L., E., D. Phil lfag., x, 1855, 34C-345. 
The conclullion la that wbere.-er the exterior 11111'faee of 

the cruat ri""8 into mountains or links lnlo oooaa 
lleda, lmulelllately hllnea$h this the Inner aarfaee 
takea a. preciaely aimllar but !Jrv- form, IO aa 
nearly to doublo the amount ot ille- or 4ec­
in the thiclm- ot the er.oat. 

On the att.raotion of tile Hlnudaya MonntaiDB, 
and of the elevated regions beyond tllem, upon the 
pl11mb-line in India. 

Roy. Soc. London, Phil. Trans., CXLV, 18ro5, 53-100. 
Bevd. in Boy. A.au... 8oe., Ieusb. Not., XVI, 1856-'58, 

116--0, 104-186. 

- : Tennant (Z. P.). An examination of the :figure 
of the Indian -ridi&a • deduced 1'y -. 

Roy. Astron. Soo., Month. Not., xvn:, 1857, ~. 

-- On the effect of local attraction upon the plumb­
line at stations on the Englll!h are of tile meridian, 
between Dunll08e and Burleigh Moor; ancl a methtMI 
of computing its amount. 

Roy. Soo. London, Phil. Trltna., an.VI, lt!66,31-ot. 
llcml. la BoJ. A1itoll. Siiu., llouth. Net., um, 1118, au. 

•• 
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Pratt (John Henry)-Continned. 
-- : Clarke (A. R.). Note on the effect of local at­

traction on the English arc by -. 
Roy. Soc. London, Proc., IX, 1858, 496-497; Phil. 

Trans., CXLVlll, 1858, 496-497. 

--- On the figure of the Indian meridian. 
L., E., D. Phil. Mag .. XVI, 18.'i8, 401-408; Asiatic 

Soc., Journ., xxvn, 18.'iB, 201-213. 
A reply to Lieut. J. F. Tennant'• article in the Notices 

of the Royal Astronomical Society for January 9, 
1857. 

On the influence of the ocean on the plumb-line 
in India. Communicated by ProfeRsnr Stokes. 

Roy. Soc. London, Proc., IX, 1858, 597-599; Phil. 
Trans., 1859, 779-796. 

On the deflection of the plumb-line in India 
caused by the attraction of the Himalaya Mountains 
and the elevated regions beyond, and its modification 
by the compensating effect of a deficiency of matter 
below the mountain mass. Communicated by Mr. 
Stokes. 

Roy. Soc. London, Proc., 1x, 1858, 493-496, 597-599; 
Postscript, 701-70'2; Phil. Trans., 1859, 745-748. 

-- : Tennant (J. F.). Reply to -'fl letter on the In­
dian arc of meridian. 

Asiatic Soc., J.onrn., xxv1n, 1859, 17-22. 

Second letter on the Indian arc. 
Asiatic Soc., Journ., xxvux, 1859, 22-27. 

On tbe curvature of the Indian arc. Communi­
cated by Professor Stokes. 

Roy. Soc. London, Proc., x, 1859, 197-199, 648-650. 
The two ends of the Indian arc have widely different 

~nrvaturtis, which is attributed to T"arying densities, 
as shown by mnrine fossils, in high oltitndes, ind!· 
eating great upheavals. Hence the absolute change 
of distance of the Janel from tile cenkr of the earth 
may have been wuch greater than the elevation rela­
tively to the water. 

A treatise on attractions; La.pla.ce's functions 
and the figure of the earth. 

1st ed., Cambridge, 1860; 2d ed., 1861; 3d ed., 1865; 
4th ed., Cambri<lge, 186.'i-'67, pp. xv, 245; 6th ed., 

,1871. (Gol'C.) 
Revd. by J. STUAI<T in Math. Monthly, II, 1860, 356; in 

Nature, VT, 1872, 79-SO. 
On the Indian arc of meridian. 

Roy. Soc. London, Phil. Trans., 1861, 579-694. 

--- Memorandum showing the final results of Arch­
deacon Pratt's calculatione regarding the effect of 
local attraction upon the operations of the great tri­
gonometrical 11urvey of India. 

Asiatic Soc., Journ., xxx1, 1862, 146-150. 

-- Tests of the truth of the fluid theory of the fig­
ure of the earth. 

L., E., D. Phil. Mag., xx1v, 1862, 409-417, 507--508. 
Several proofs in support of the tluid theory 

-- On the degree of uncertainty which local attrac­
ticm, if not allowed for, occasions in the map of a 

·country and in the mean figure of the earth as de­
~rmined by geodelly; a method of obtaining the 
mean figure free from ambiguity, from a comparison 
of the .Anglo-Gallic, Russian, and Iudian arcs; and 
speculation on the constitution of the earth's crust. 

Roy. &c. London, Proc., xm, le63, 18--19, 2.'i!l--276; 
Asiatic Soc., Jonrn., :x:xx1v, 186.'i, ii, 34-42. 

H.Ex.17-30 

Pratt (3ohn Henry)-Continned. 
--- The mass of the earth is arranged in nearly 

spherical strata around its centre; and if the onter 
surface be a spl1eroid of equilibrium, then all the 
strata are so also, whether they acquired that form 
from once being a fluid or not. 

L .. E., D. Phil. llfag., :xxv1, 186:1, 342-346. 

--- On the effect of local attraction on geodetic 
operations. (H.) 

Roy. Soc. London, Proc., 1854, 253--276. 

--: Clarke (A. R.). On -'s figure of the earth. 
L., E., D. Phil. Mag., XXXI, 186'j, 193--196. 

-- On the fluid theory of the earth. 
h, E., D. Phil. Mag., XXXI, 1866, 430-435. 

--- Reply to Captain A. R. Clarke's remarks on hi• 
iletermination of the figure of the earth from geo­
detic data. 

L., E., D. Phil. Mag., xxxn, 1866, 17-22. 

--- On the figure of the earth measured geodetically. 
L., E., D. Phil. Mag., xxxu, ltl66, 313-315. 

Containing a correction to article in samPjournal, p. 17. 

--- On the figure of the earth as obtained from geo­
iletic data. 

L., E., D. Phil. Mag., XXXIII, 1867, 10-16. 
Dedu dng fornrnlre for con1puting: the :figure of the earth, 

in which the f'ffect of local at.trnction at the reft>r. 
ence station of the arc is int.roduced. 

Comparison of the Anglo.Gallic, Russian, and 
Indian arcs, with a view to deduce from them tb" 
mean figure of the earth. 

L., E., D. Phil. Mag., xxxm, 1807, 145--152. 
Allowiugforlocul attraction.11, it was found, a.=200-.?6184 ft., 

b=20855304 ft., e=l: 295.3. 

On Professor Stokes' proof of Clairaut's theorem. 
L., E., D. Phil. Mag., xxxrv, 1867, 2.5-26. 

Retracting the adverse crit.ici•ms on Stokes' proof. 

--- Problem in pendulum. 
Indian Eng. (Medley), v, 1868, 218-221. 

--- On the mean figure of the earth determined from 
arc~ of latitude or longitude or both and azimuths, 
local attraction taken into account.• 

Debra Dtin, 1868, pp. 19. 

--- Formulre for calculating the vertical attraction 
at a station with a view to correct pendulum obser­
vations.• 

Debra Dun, 11:369, pp. 21. 

--- On the variation of gravity st Kaliana, Kalian­
poor, and Dansargida, produced by the irregularities 
of the earth's crust.* 

Debra Dnn, 1869, pp. 22. 

--- Reply to M. Delaunay's obJection to the late Mr. 
Hopkins' method of determining the thickneBB of the 
earth's crust, by the precession and nutation of the 
earth's axis. 

Geo!. Mag., vu, 1870, 421-424; L., E., D. Phil. Mag., 
XL, 1870, 10-14. 

--- 0-n the constitution of the solid crust of the earth 
[1870]. 

Roy. Soc. London, Phil. Trans., CLXI, 1871, 33&-358; 
Proc., xtx, 1871, 223-225; L., E., D. Phil. Mag., :Xu, 
1871, 307-309. 
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Pratt (John Henry)-Continued. 
On Mr. Hopkins' method of determining the 

thickness of the earth's crust. 
L., E., D. Phil. Mag., XLII, 1871, 98--103, 400. 

--- The solid crnst of the earth can not be thin. 
L., E., D. Phil. Mag., XLII, 1871, 280-290. 

Prazmovski (A.). Rapport fait a M. le directeur de 
l'observatoire central sur les travaux cle l'expedit.iou 
de Bessarabie, entreprise en 1852, pour terminer Jes 
operations de la mesure de l'arc du m<iridien. 

Acad. de St.-Petersbonrg, Bull. Cl. Phys. Math., 
xu, 1853, 84-86; Mel. Math. Astron., 1, 1853, 593-
608. 

PRECISION OF OBSERVATIONS. 
ADAN (E.-H.·J.). Les limltes a la mesnre de priicislon des 

observations immlliliates. 
.A.cad. de BelgiCjue, Bull., xxn, 1866, 480-502. 

BERTRAND (J. ). Sur ce qu'on nomme le poids et la prficision 
d'un·e observation. 

.A.cad. d. Sci. Paris, Comp. Rend., cv, 1887, 1099-1102. 

DEDEKIND (J. W.R.). Ueber die Beatirnmung der Priicision 
einer Beobachtnngsmethode nach der Methode der klein­
•wn Quadrate. 

Natnrf. Ges. Z1irich, Vierteljahrs., v, 1860, 76-83. 

UAtrnF.H. (C. F.). Ueber die Bestimmung- der Uenauigkeit d6r 
Beobaehtungen. 

Zoita. f. Phys. (Baumgiirtnor), VII, 1830, 406-429. 

HOLllAll (S. ·w. ). Discussion of the preciaion of mca.sure­
ments. 

Teclrnology Quarterly, J, 1887, 121...,.140. 

,T ORD AN ('IV.). U eber die Reatimmnng der Genanigkeit rnebr. 
fach wiederbolter Beobachtnngen einer UnbekanDten. 

A~tron. N achr., LXXIV, 1869, 209-226. 

LALANDE (J.-J. DE). Dn milieu qu'il fant choisir entre Jes 
resultats d'un grand nombre d'obflervations. 

Conn. d. Temps, 181 a, 213-228. 

Pressler (Max-Rob.). Trai t6 de geodesie, ou exposiiion 
des methodes trigonometriques et astronomiques. • 

:-ic eil., 2 Yols., Paris, ltl19. 

Preston (Erasmus Darwin). Determinations of gravity 
and other observations made in connection with the 
solar eclipseexpedition,May, 18tl3, to Caroline Island. 

U.S. 0. and G. Survey., Rep., 18831 379-381. 

On the de:flection of the plumb-line and varia­
tions of gravity in the Hawaiian Islands. 

.Am. Jour. Sci., CXXXVI, 1888, 305-317. 

--- Determinations of latitude and gravity for the 
Hawaian Governrmmt. 

U.S. C. and G. Sarvey, BnlL, No. XI, 1889, 137-142. 

Prinsep (James). On the general principles of geodesy, 
and on .the several methods by which may be con­
structed a map of any country. 

Gleanings in Sci., n, 18W, 18-21. 

--- Determination of the conBtant of expansion of 
the standard 10-foot iron bar of the great trigonomet­
rical survey of India; and expansions of gold, sil­
ver, and copper by the same apparatus. 

Asiat. Soc., J ourn., II, 1833, 130-142. 

Prittwitz (Moritz Karl Ernst von). Ueber die Tri­
angnlirung der Schweiz. 

Zeit1" allg. :r;rdkunde, XII, 1862, 81-86. 
Die }'ortschritte und der jetzige Stand der mit­

teleuropiiischen Gradmessung. 
Zeits. allg. Erdkuude, XIX, 1865, 324-345. 

PROBABLE ERROR. 
ANDRA< (C. G. G.). Ueber die Bestlmmung des Wllhrsehein. 

lichen Feblers durch die gegehenen Differenzen von m 
gleich genauen Beobachtnngen einer Unbekannt.en. 

.Aotron, Nachr., LXXIX, 1872, 257-272.· 

MRScn (0.). Ueber den mittleren Fehler der Resnltaw ana 
trigonometrischen Messnngen. 

Arch. d. Math. (Grunert), XLVI, 1866, 40-44. 

DrnllGKR (.J. ). U eher die Ermittelnng des wahrscheinlichen 
Fchlers bei Lingenmessun~en. 

Arch. d. Math. (Grunert), XXXI, 1858, 225-228. 

FKCHliRR (G. T.). Ueber die 13estimmnng des wahrscbein· 
lichen Fehlers eines Beobachtungsmitt-els. 

Ann. d. Phys. (Poggendortf), 1874, M-81. 

HAGEN (G.) Die wahrscheinlichen Fehler der Constanten. 
K. A. k. d. Wiss .. Sitz. Ber., XLIV, lll83, 1169-1172. 

HELMERT (F. R.). Ueber die Berechnnng des wabrscbein. 
lichen Fehlers a.us einer ~ndlichen Anzahl wa.hrer Beob­
achtungafebler . 

Zeits. f. Math. (Schlomilch), xx, 1875, 300--303. 

-- Die Gene.uigkeit der Formel von Peters znr Berecb. 
uung des wabrscheinlichen Fehlers dfrecter Beoba.chtun· 
gen gleicher Genanigkeit. 

A.stron. Nachr., LXXXVIII, 1876, 113-132. 

JORDAN (W.). Die Fechner'sche Formel fiir den wahrachein· 
lichen Feh!llr. 

Zeits. f. Vermeo., xvn; 1888, 374-375. 

LA.PLACE (P .. S. DE). Ueber die Bestimmunir des wahrechein. 
lichaten Resnltats au• den Reoultaten einer grol!llen :Menge 
von Beobachtnngen. 

Mon. C<>rr. (Zach), xxv, 1812, 105-120. 

LAZARUS (W.). Die Bestimmnng und A.usgleichnng der aus 
Beobachtungen abgeleiteten WahrBCheinllchkelten. 

Math. G-es. Hamburg, Mittbeil., 1878, 7-27. 

ME>:S (R. A.). Ueber die Berechnung des wahrsoheinlicben 
Fehlers einer endlichen Zahl von Beobaohtungen. 

Zeits. f. Math. /Sch!Omilch), xx, 1875, 145-152; XXI, 1876, 126-
128. 

MERRIMAN (M.). On probable error. 
Enginfflring News, IX, 1882. 4-5. 

PETERS (C. A. F.). Ueber die Bestlnunnng des wahncheln 
lichen Feblers ... 

A.atron. Nachr., XLIV, 1856, 29-32; U. S. C. and G. Survey, 
Rep., 1856, 307-308. 

ScHoLS (CH. M.). Over de theorie der font.en in de ruimt.e en 
in bet platte vlak. 

K.. A k. van W etens. A.mst.erdam, Verhandl., xv, 1875. 

STRUCK!. Een voorbild van constant.a font.en. 
Tijdschrift vuor Ksdaater en Landmeetkunde, 11, 1886, 181. 

TILLY (.J.-'M. DE). Note sur le principe de la moyenne arlth· 
metiqne et snr son appllcatl on I\ la tbeorie dea errenrs. 

Corr. de Math., I, 1875, 137-14 7. 

WRIGHT (T. W.). On the oompntati<m of probable errors. 
.Analy&t, IX, 1882, 74-78. 

YOUNG (T.). Remark& on the probability of error in phyoical 
observations. 

Roy. Soc. Loudon, Phil. Trans., lBID, 70-76. 

Probst ( J. ). Klima und Gestaltnng der Erdobedlacbe iu 
ihren Wechselwirknngen. 

so, Stuttgart, 1887, 11p. :x, 173. 

Prondsynsld (Bogualaw von). Ueber die Aufiltellung 
bisher noch uicht angewaudter Bedingungsgleich· 
11ngen geodii.tischer Dreieckeketten. 

Alltrou. Nachr., LXX~, ltl68, 143-154. 

-- Ueber die Allzahl der Winkel- und Sinoa-Glei­
ehungen bei Auagleichnng trigonometriacher Drei­
ecksnetze. 

Astron .• Nachr., LXXV, 1869, Sl-90. 
Revd. in Jabrl>, llb. d, FOTtaehr. d. Vath., n, 1867-"10, tl!3, 

byBIIU1'1!. 
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Prony (Gaspard· Clair· Pram;ois ·Marie - Riche de). 
Description des moyens employes pour mesnrer la 
b!Mle de Hounslow Heath, par le major general Will­
iam Roy; traduite de l'anglois par -. 

4°, Paris, 1787, pp. 100. 
Also bound with Description des moyens employe8, etc., 

Paris, 1791. 

Formules pour deduire le rapport des axes de la. 
terre de Ia longueur de deux arcs du meridien. 

Soc. Philom., Bull., 1, 1797, 5-6. 

--- Methode pour determiner la longueur du pen­
dule simple qui bat les secondes, d'apres des ex­
periences faites sur un corps t<0lide de figure q uel­
conque. 
· Soc. Philom., Bull., n, 1801, 159-160. 

Formules pour la comparaison des longueurs de 
deux regles de metal, lorsqne lenr temperature varie. 

Bi bl. Brit. Geneve, xrx, 1802, 316-3'20. 

--- Re1mltat8 des experiences faites avec un instru­
m.,nt fran~ais et un instrument anglais pour deter­
miner le rapport du metre au pied auglais, et. pour 
comparer entr'eux Jes etalons originaux de me•ore 
appartenant a l'Institnt national de France. 

Bihl. Brit. Genevc, xx, 1802, 105-118. 

--- Description et usage du comparateur de Lenoir 
employe pour faire des experiences sur la dilatation 
des metaux et pour comparer Jes divers etalons de 
mesure de l'Institnt national, tant entr'eux qu'avec 
d'autres etalons do mesures fran9aises et etrangeres. 

Bibl. Brit. Geneve, x1x, 180'2, 301-315; .Ann. d. 
Phys. (Gilbert), Lil, 1816, 329-338; Phil. Mag. (Til­
J.pch), XLVJI, 1816, 125-130. 

--- Memoire sur le ca.lcul des longitudes et des lati­
tudes d'aprcs les distances a la meridienne et a la 
perpendiculaire et snr le calcnl inverse. 

Conu. d. Temps, 1808, 366-379. 

-- N-0te relative a !'article precedent (sur la lon­
gueur du pendule a secondes ; par La Place). 

Soc. Philom., Bull., 1816, 173-174; 1817, 193--194. 

--- Note sur le rapport du metre au pied anglais, 
determine par nne commission de l'Institut royal de 
}'ranee, et compare aux weilleurs results.ts obtenus 
en Angleterre sur le rapport de la toise du Peron au 
pied anglais. 

Ann. de Chim., v, 1617, Hi6-171; Bibl. Univ. Ge­
neve, vu, 1819, :!39-243. 

Toise = 76.7365 inches ; metre= 311.37-02 inches. 

--- Note sur un nouveau moyen de regler la duree 
des oscillations du pendnle. 

Conn. d. Temps, 1817, 229-236; Oken Isis, 1818, 
1484-1485; Soc. Philom., Bull., 1817, 53-57; Conn. d. 
Temps, 1820, 402--408. 

-- Ueber die Vergleichnng der halben Wiener 
Klaft.er mit dem Meter. 

Conn. d. Temps, 1837, 2l:!-36; K. k. poly • .µist., 
Jahrb., xx, 1839, i65-164. 

A part of 8TJ.MPFEll, U eber das V erhiiltnlss. etc. 

Proaperln (Erik). Ueber die geographische Lage des 
1736und1737 in Lappland gemessenen BreitengTades. 

Geogr. Ephem. (Zach), rv, 1799, 97-lo4. 
--- Vermischte astronomi11Che und geographiscbe 

Nachrlcbten ausSchweden. 
Jlon. Corr. (Zach), I, 1800, 113-11\1, 

Prosperin (Erik)-Continued. 
--- Etwas Uber die schwediache Gra.dmeBSnng in 

I,appland. 
Astron. Jahrb. (Bode), 1806, 193-195. 

Pross (Friedrich). Abha.ndlung Uber practische Geo­
wetrie. Einladungsschrift zu der Feier des Geburts­
festes Seiner Majestii.t des Konigs Wilhelm von Wiir­
temberg. 

so, Stuttgart, 1844, pp. 54, 4 charts. (British Mu­
semn.) 

Proteus (Pereguinis ). On the figure of the earth. 
Journ. Nat. Phil. (Nicholson), vm, 1804, 1:!-19; 

VIII, 1804, 151-161. 
A defen86 of tbs method of sol t'ing spheroic>al triangles. 

PRUSSIAN GEODETIC INSTITUTE. 
BA.EYER (J .• f,), Bericht iiber den Stand der Organization des 

CentralLUreaua.. 
Int. Geod. Cong., Gen.·Ber., 1864, 29-33; 1865, 2il; 1866, 2&-27; 

1867, I6-22i 1869, 23-58; 1870, 30--58 i 1871, 11~24; JS7:!, 22-
53; 1873, u--'9; 1874, 15-23; J87:'>, 7-10, 200-21~; !876. 8-13; 
1S77, 12-18; 1878, 10-14. 99-101; 1879, 102-109; 1800, lf>-10, 

29-35; 1881, 113-1:!3' 1883. 20-24, 270-277. 

-- \Vissenschaftliche Begriindung rler Rochnungsmetho­
dec des Central-Biireaui:i der euro1J8.u~chen Gra.dwes~u.ng. 

Berlin, 1870. 

HELMERT (F. R.~. Bericht des geodiitischen Institut-ca. 
Int. Geod. Cong., V~rhandl., 1884-'l:ffi, 187-199; 1887, x, 1-:i. 

-- Uebersicht der Arbeiten d£;S kiinigl. i:eodatiscben Jn. 
stitntes unter Baeyer. 

Berlin, 1886. 

-- Jahresbericht des Direk.tors. 
Berlin, 1887. 

SADEBECK (B. A. M.). Bericht des CentralbiireauR der enro­
piiachen Gra<lrueesung. 

Int. Good. Cong., Gen .. Ber., 1868,.30--04 ; Schles. Ges. Bres· 
Ian, Ber., XLVII, 1869, 301-307. 

ANON. Astronomisch-geodiiti•cbe Arbeiten, 1871)..'86. 
13 vols. Berlin, 1871-'87. S-tan.ciew1.cz. 

-- Protokoll der Sitznni;ren der p4'>rma.nenten Commission 
der mitteleurop&.iecben Gradme~sun~, 1862-'0'7. 

5 vols., Berlin, 1882. 

-- Yerhandlungen des wfa•en•cbaftlichen Blir&tbs deo 
kOuigl. geodiitJsthen lnstituttl, 1870-'W. 

9 vols. 80, Berl_in, 1879-'t-6. 

PRUSSIAN LANDESAUFNAHME. 
BARTER (J.J.). Die k. preuosische Landestriangu!ation. 

Berlin, 1865; Astron. Nachr., LX!x, 1867, 1-4. 

-- Vergleiooung eiuii:er llaupttlreieckskettender kiinigL 
Landestriangulation. 

Berlin, 1879. 

B11ssEL ( F. W. ). Trigonometrische Bestlmmnng einlger 
Punkte in Konigsoorg und Priifuog einiger Winkel der 
Textor'scben Vermeasung von Pnmssen. 

Zeits. f. Astron. (Linuenau), i,v. 1817, 286-2116. 

--uni! BAEY&B (J.J.). Gradmcesnog in OstpreW186n. 
Betlin. 1838. 

ERFLTR"l'R. Techn!acher Betrieb der Fel<larbeiten der Trian­
gulation der prenBl'locben L&ndeaaul'uahme. 

Zeiti..f. Vermell.,XV1, lb87, 377-383, 421-43'. 

lIAliBEN (P. A.). Gegenbericht .•. iiber die .A.rbelten der k. 
pr<>n88. Landeetriangulation. 

Gotha, 1868. 

HBSsE (VO!'r). Die preusaische Landes-Triangnl&tl-On. 
Berlin, 1867. 

JORD.L"I' IW.). Die Baeiam61l$UDg der prenssiseben Landea­
aufnabme bei Giittingen. 

Zeita. f. V erttleS., IX, 1880, 377-403. 

-- Die Ba81sm68Sung bei :Meppen. 
Zeito. f. V el"lllea., xu, 1883, sn.-584.,. 
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PRUSSIAN LANDESAUFN.AHME-Continued. 

Kiln:.'< (M.). On the triangulation of royal PruBBiaD survey. 
Inst. Civil Eng .. Proo., XLH, 1875, 391-392. 

LINDEMANN (F.). DILS Verme1111ungswesen im preuseischen 
Staate. 

Zeits. f. Vermes., 1v, 1875, 147-152, lfil-lW. 

MOROZOWICZ (0. VON). Die kilnigliche preuseische Land.,•· 

Triangulation. 
Balin, 1870, 1873, 18U. 

SCHRElllER (0.). Die kilnlglieh preussische Landes-Triangu­
lation. 

Berlin, 1876, 1878, 1887. 

TEXTOR (.T. C. VON). Nachrioht von den ost· nnd westpreus­
sisc hen Landes-V ermessungen. 

Allg. geoi:r. Eph., n, 1798, R-23, 109-117; llfon. Corr. (Zach), 
I, 1800, 307-319; XIY, 1811, 101-120; Berlin, 1810. 

WAEGE (W.). Die Mangel do~ preusaischen Vermessuugs­
wesen und Ansichteu iiber deren AlJhilfe. 

Gorlitz, 1850. 

WITl'8TE1X (T. L.). . .. Die preusaischeLandestriangula.tion. 
Aotron. Nachr., LXL'<, 1867, 28!1-298, 321-328. 

ZAcn (F. X. vos). Ueber (lie kOni;::d. preussische trigonome­
triscbe A ufnahme von Tbiiringen nnd dem Eichafelde. 

Mon. Corr. (Zach), IX, 1804, 1-26, 89-120, 18!1-220, 269-295, 437-
471; x, 1804, 1-26. 97-132, 193-209, 289-320, 38!)-411, 485-506; 
Gothe., 18~6. 

ANO:!'. Technische Anleitung vom 16. Februar 1874) zu A us­
fiihrnng einzelner Theile der bei den Grundstenerver­
mes.snngsarheiten vorkomnimenden trigonometriecben 
nrnl polygometrischen E.echnungen. 

so, Ilerlln, 1870, pp. 2211. 

Psellus (Michael). De terrru situ, figura et magnitn­
dine. • 

POGGENDORFF, II, 541. 

Pucci (Enrico). Snlle posizioni geografiehe. 
Gior. Math. (Battaglini), .xvm, lSBO, 358-.167. 

Concerning the computation of the longitude, latitude, 
and azimuth from the geodetic arc, 1l.lld tbeconverte 
problem. 

Sulla teoria delle basi geodetiche. 
Giornale Math. (Battaglini), XIX, 1881, 151-156. 

--- Reduction des observations a11tronomiques et des 
angles geod6siques d'nne surface de niveau a une 
antre. 

Astron. Nacbr., xc1x, 1881, 161-168. 

-- e Pisati (G.). Sulla lunghezza del pendolo a se­
cornli. 

Acead. dei Lincei, Atti, xv, 1883, 57-231. 

--- Fondamenti di geodesia. 
so, Milano, 1883-'87, 1, pp. xxi, 403; II, pp. x, 401. 

(Berlin, Geodetic Institute.) 

-- Sulle formule fondamentali della geodesia geoi­
dica. • 

Ann. d. Mat. (Brioscbi), xiv, 1886-'87. 

Puille (D.). Trait-6 complet de la division des champs 
dans tons Jes cas de g6odeaie usuelle, etc. 

sc, Paris, 1858, 3• ed. 
Simple surveying. 

Puilloa-Boblaye et Peytier. . Sur Jes operations geo­
desiq ues executees en Moree en 1829-'30. 

Conn. d. Temps, 1835, 63-76. 
Revd. in Soc. Geogr., :Bull., XIX, 1833, ~108. 

Travaux aatronoruiques et good6aiquesexecnt6s 
dans la province de Constantine. 

Soc. Geogr., Bull., IX, 1838, 295-304. 

Puiuant (Louia). Sar la determination d'un arc per­
pendiculail-e a une meridienne t-errestre, ct sur di­
VO'l'll6S questions qui y sont relatives. 

Conn. d. Temps, 1820, 281-304. 

--- Notice des operations geodesiqaes faites vers la 
fin du si.ecle dernier pour former le plan topographi­
que de la Corse, ainsi que lier cette He aux cotes de 
To.scane et aux 1les intennediaires. 

Conn. d. Temps, 1822, 293-297. 

--- Formules pour ramener a une valeur quelcoaque 
d'aplatissement terrestre, taut Jes latitudes et longi­
tudes des point,s d'un reseau de triangles, qne les 
coordonn6es rectangles Iles projections de ces points, 
calculees pour une autre valenr d'aplatiBSement. 

Conn. d. Temps, 1823, :l39-2ri7. 

--- Application de la methode la plus avantageuse 
a la determination de l'aplatissment du spheroide 
osculateur en France, par la comparaison d'un arc 
de meridien avec un arc de parallele. 

Bull. Sci. Math. (Saigey), 1, 1824, 271-274; Conn. 
d. Temps, 1827, 2.10-232. 

--- Moyen d'evaluer rigoureusement la longueur 
d'nne ligne geodesique et celle de sos difierentes par­
ties, a l'aide d' nn reseau de triangles appuye sur deux 
bases qui pr6sentent entre elles une petite diseor­
dance. 

Soc.Philom., Bull., 1824, 17-20. 

--- Sur la correction a appliquer a la longueur d'une 
ligne gfod6sique lioo a denx bases non concordantes. 

Soc. Pbilom., BnlL, 1824, 145-146. 

--- Sur les operations trigonometriqnes qui rlftta· 
chent l'Ue d'Elbe et la c<'lte de Toacane a 1'1le de 
Corse. 

Conn. d. Temps, 1824, 348-354. 

--- Note sur une formnle gen6rale propre a donner 
l'aplati811lllent terrestre par la comparaiaon de deux 
a.res. 

Bull Sci. Math. (Saigey), m, 1825, 74-76. 

--· - Note sor lee operations geodesiques de la France. 
Soc. Geogr., Bull., IV, 1825, 3ll-315; Hertha, IX, 

1827, 335-338. 

-- Operationsg6odeaiques. 
Soc. Philom., Bull., 1825, 161-163, 177-178. 

--- Memuire eur la determination de la fii;cnre de 1a 
. terre par les mesures g6odesiques et astrooomiquea. 

Deptlt de la Gue-rre, Mem., 111, 1826, 61-100. 

--- Extrait d'oue note [relative a la question de de­
terminer, sur le spberotde terrestre, la pins courte 
distance de deox points quelconquesdonnes, par leur 
latitude et lenr longitude]. 

Soc. Geogr., .Bull., IX, 1826, 184-187. 

--: Rathieu ( C.-L. ). Rapport sur un memoirs de 
M. - sur la determination de la figure de la terre. 

Conn. d. Temps, 1829, 229-235. 

-- Sur la.mesur:eet le oalcul des azimuths propres a 
la determination d-longitude1t terrelltrea. 

D6p6tde la Guerre, Hem., v, 1829, .:J4-457. 

-- Analyse appliquee anx operations g8cMleaiquea. 
Dep6t de la. Guerre, lll~., 11, 1831, 379-429. 
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Puissant (Louis)-Continued. 
--- Analyse applii1uce aux operations gcodesiqnes. 

8°, Paris, 1831, pp. M, 1 plate. 
E:drait du 5• numero du Memorial du Dep6t ~eneral de 

la. guerre. 
Nouvel essai de trigonometrfo spheroidiquc. 

Acad. d. Sci. Paris, Mem., x, 18'31, 4:.7-529; Errata, 
p. vii of prefa,ce. 

Snr la. trigonometrie spheroidiqne, dans laquelle 
on determine generalemrnt la plus courte distance 
de deux points nonnes sur la terre par leur latitude 
et lenr longitude. 

Conn. d. TPrnps, 1~2, 34-48; 18.'!:l, 7~5. 

-'-- et Peytier (E.). Nouvelle description geome­
triq ue de la France, ou precis des- operations et des 
resnltats numeriques qui servcnt de fundement a la 
nouvelle carte du royauruc; suivi<l d'nne carte ge­
nerale des triangles de premier ordre, comprenant le 
tableau d'assemblage des feuilles de gravure. 

Depllt de la Gnerre, Mem., VI, 1832, i-xv, 1-tl16, 2 
plates; vu, 1840, i-xvi, 1-680, 3 charts (Ellipsoide 
osculateur en France, 600; Elements du sph<froide 
terrestre, 643); rx, 1853, i-xii, 1-f>40, 6 plates. 

Deuxieme m6moire sur !'application du calcul 
des probabilites aux mesures geodesiques. 

.A.cad. d. Sci. Paris, Mem., XI, 1S3:.l, 123-156. 

--- M6moire snr la comparaison des mesures geode-
6iques et astronomiquesdeFrance, et les censeqnences 
qui en resultent relativement a la figure de la terre. 

L'Jnstitut, Jonrn., I, 1833, 85--86. 
Note sur un memoire de - par Arago. 

Acad. d. Sci. Paris, Comp. Rend., u, 1836, 450-453. 

Nouvelles remarqnes snr la comparaison des me­
shres geodesiques et astronomiques de }'ranee. 

.A.cad. d. Sci. Paris, Comp. Rend., n, 1836, 50-53. 

--- Nouvelle determination de la longueur de l'arc 
de meridien cmnpris entre Montjouy et Formentera, 
devoilant l'inexactitude de celle dout il e11t fait men­
tion dans la BaRe du systeme m6trique decimal. 

.A.cad. d. Sei. Paris, Comp. Rend., u, 1S36, 428-433; 
A.cad. d. Sci. Paris, Ml'lm., XVI, 18:36, 1-25, 457-477. 

Derniercs remarques sur nne nouvelle determi­
nation de l'arc de meridien compris entre Montjouy 
et Formentera, en r6ponse a la note de MM. Diot et 
.Arago, lne a l'Academie et ins6ree au compte rendu 

de - seances. 
.A.cad. d. Sei. Paris, Comp. Rend., 11, 1836, 483-486. 

--- Note snr un moyen fort simple d'appliquer la 
trigonometrie a la. determination d'un arc de meri­
dien mesurtl par de tres grands triangles. 

Acad. d. Sci. Pru·is, Comp. Rend., 1n, 1836, 739-742. 

--- Notice sur les operations g6odesiques et astro­
nomiques qui servent de fondement A la nov velle carte 
de France. 

Acad. d. Sci. Paris, Mem., XIV, 1838, 1-80 (read 
.Jan. 11, 1833). 

--- Supplement a une nouvelle determination de la 
distance maidienne de :Montjouy a Formentera. 

A.cad. d. Sci. Paris, Comp. Rend., VI, 1838, 770. 

--- Note sur nn nouveau moyen d'abreger considera­
blement lee calcnls relatifs 8. la rectification d'uu arc 
de meridien. 

A.cad, d. Sci. Paris, Comp. Rend., XIII, 1841, 53-58. 

Puissant (Louis)-Continued. 
--- Traite de geodesic, ou exposition des methodes 

trigonometriques et astronomiques, applieables soit 
a la mesure de 1a terre, soit a la confection des 
canevas des cartes et des plans topographiques. 

4'', Paris, 1805. 
Revd. in Mon. Corr. (Zach), XVI, 1807, 443-463; (Junn. d. 

Temps, 1808. 480. 

2" erl., 2 vols., Paris, 1819: r, pp. xx, :{7ti (:l2], 2 
plates; 11, pp. viii, 360 [20], 2 plates. (Gore.) 

3° ed., Paris, 1843. 
RHd. in Calcu.tta Rev., vn, 1845, 62. 

Supµlemm1 t au traite de geodesic, con tenant de 
nouvelles remarques sur plusicnrs questions <.le g6o­
graphie mathematique, et sur !'application de6 me­
sures geodesiq ues et astronoruiq ues a la tleterruina­
tion de h1 figure de la terre. 

4°, Paris, 1627, pp. viii, 123. 

Purdou (William H.). 011 the trigonometrical survey 
and physical coufiguration of the valley of tho 
Kashmir. 

Roy. Geogr. Soc., Jo urn., XXXI, 1861, 14-30. 

Putnam's Monthly Magazine. 
8°, New York, V3f>:l-'fi9 (16 vols.). 

Quart. Journ. Sci., .fm· Quarterly Jonrual of Science, 
Literature, and the Arts, Royal Institutiou of Great 
Britain. 

s0 , London, 1819-'29. (Washington, Patent Office.) 

Queipo (Vincente Vazquez). Essai sur les systl>mes 
metriques et moueta.ires des anciens JlllUp]eR depnis 
Jes premiers temps historiqnes jnsqn'a la fin du khali­
fat d'Orient. 

so, Paris, 1S59: 1, pp. xxii, 
xiv, 4f1"; nr, tableR, pp. 603. 
.nance Survey.) 

608, 1 plate; u, pp. 
(Southampton, Or<l-

Containi,ug an elaborate discu88iou of the standards 
used in the early degree measurements. 

Contestacion al discurso anterior (sobre los pro- . 
gressos de geodesia). 

.Aead. d. Cien., Madrid, Mom., 1, 1863, iii, 64H64 . 
See MEKHSES (F. S.J. Discurso qne oobre, etc. 

Quet. Oscillation tlu peudule dans Ull milieu resistant. 
Acad. d. Sci. Paris, Comp. Rend., XXXIY, 1352, 804. 

Quetelet (Lambert-Adolphe-Jacques). Histoire des 
sciences matb6matiqueset physiques chez les Beiges . 

so, Bruxelles, 1864, pp. 479. (\Vaahington, Con­
gress.) 

Nouvelle ed., Bruxelles, 1871, pp. 479, 2 tables. 
Travau:r geod~•iques, 359-362. 

--- Sciences mathematiqnee et physiques chez Jes 
Beiges au commencement du xrxe, siecle. 

Bruxelles, 1866, pp. iii, 754; )le 6d., Bruxelles, 1867'. 
Aplatissmnent. du globe, p. 7. 

__ ·_ et Liagre (J.-B . .J.). Rapport a la commission 
permanente de l' Association g6odesique interna­
ti'lnale. 

Acad. de Belgique, Bull., XLJ, 1876, ::197-407 . 

Quiroga (Cesareo) et Ibanez (C.). Base centrale de la 
triangulation geodesiqne d'Espagne. 

.Madrid, 186.'l. 
Title In full under IB.A!IEZ (C.). 

:R. New theory of the figure of the earth. An answer 
to Blakewell. New theory, etc. 

Civil Eng. and .Arch. Journ., xx1v, 1861, 278. 
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R. (S. W.). U.S. Survey of the North and Northwest 
lakes. 

Jouru. Frank. Inst., LXXXIV, H'67, 39!}-401. 

Radau (Rodolphe). Ueber die personlichen Gleichun­
gen bei Beobachtungen derselben Erscheinuugeu 
<lurch verschiedene Beobachter. Uebersetztaus dem 
"Moniteur seientifique (Quesneville)," 1865. 

Rep. f. phys. Tech. (Carl), 1, 1865-'66, 202-218, 
300-321; u, 1866-'67, 115-160. 

--- Ueber die personlichen Fehler. 
Rep. f. phys. Tech. (Carl), IV, 1868, 147-156. 

Translated from Monitenr scientitiqne. 

- Geodesie d'une partie de la haute Ethiopie. 
Paris, 1860-'63. 

Title in full under ABBADIE (A. D'), 

--- Geodesie 1l'Et,hiopie. 
Pari8, Lr!i3. 

Title m full under ABB.ADIE (A.D'). 

--- The illterio1· of the earth. Translated from the 
"Revue des deux Moudes." 

Pop. Sci. l\iont.hly, XVII, 1880, 289-303, 45:l-467. 
Incidentally discusses the figure of the earth. 

Ramsden (JeBBe). Description of an engine for divid· 
iug mathematical instruments. 

4c, Lollllon, 1877, pp. 16, a pfotes. 

Ramus (Christian). Om Uligheder i Pendulsvingning· 
erue formedle8t et Himrnellegems Tiltrmkning. 

K. danske Videns., Forhandl., 1847, 9-15. 

Ratzel (Friedrich). Die Erde in gemeinverstlindlichen 
Vol'tragen iiber allg-emeine Erdkunde. 

8°, Stuttgart, 1881, pp. vi, 440. (Gore.) 
Die Gestalt der Erde, 11-23. 

Ray (.T.). The wisdom of God manifested in the works 
of the creation, in two parts; viz., the heavenly 
bodies, elements, meteors, fossils, vegetables, ani­
mals; more particularly in the body of the earth, its 
fignre, motion, and consistency, etc.* 

8th ed., so, 172'.!. 
Raynolds (W. F.). Annual report on the survey of the 

northwest lakes for the year ending June :JO, 1867. 
U. S, Army, Eng. Rep. for l"bi, 553-864. 

--- Annual report of the survey of the north aud 
northwest lakes for the year euiling June 30, 1868. 

U.S. Army, Eng. Rep. for 1867-'68, IJ'.25-1187. 

--- Annnal report of the survey of the northern and 
northwetitern lakes for the year ending June 30, 1869. 

U.S. Army, Eng. Rep. for 186ll, 549-048. 

--- Report of Lieutenant-Colonel W. F. Raynolds, 
Corps of Engineers, upon the survey of the north 
and northwestern lakes [for 1870]. 

U. 8. Army. Eng. Rep. for 1870, 535-613. 

Rebstein (.T.): Helmert (P.R.). Die mathematischen 
und physikaliscbeu Tbeorieen der hoheren Geod'iiaie. 

Leipzig, 1880-'84. Revd. by -. 
Zeits. f. Venness., xiv, 1885, 451-457. 

REDUCTION OP ANGLES. See ANGLES, RE­
DUCTION OF. 

REFRACTION, TBRIUJSTRIAL. 
BAEYER (J. J.). Die Beziebnngen der Sll'ablenbrechung in 

der Atmospbiire zu der Witterung. , 
A.rob. d. Landesknnde, v, 1858, 1-40. 

-- Strahl~obreclrnnl( in tier .A.tmospblire. 
Aead, de St. ·P6tersboorg, Mem., Ill, 1860, 1-82. 

REFRACTION, TERRESTRIAL-Continued. 
-- U eber die Griindung eines Observat1>rlums zur Erfor. · 

Rehung der terrestrischen Refraction. 
Int. Geod. Cong., Gen.-Ber., 1878, 2'&-26. 

BAUERNFEIND (C. M.). Ergebnisse ans Beobachtungen der 
te1Testrischen Refraction. 

K. hayer. A.k. d. Wiss., math.-phys. Cl., Abliandl., XIII, 1880, 
iii, 181-310; XV, 1883, i, l-IU2; XVI, 1888, iii. 519-567. 

-- UebPr RP.fraction~heobachtungen. 
Int. Geod. Con~., Gen.-Ber., 18801 1-6. 

-- Neue Untersuchungen iiber terrestrische Refraction. 
Int. Geod. Cong., Gen.-Ber., 1883, l-5. 

BIOT (J.-Il.). Recherches snr Je."i refractions extraordinairea 
qui s'obse1vent tres-pres de !'horizon. 

Inst. d. Sci., Mem, .Cl. l\Jath., 1809, l-260. 

-- Nouvellcs Ctudes sur lea refractions atmotJph6rique8. 
Paris, 1855. 

BRITO LIMPO (F. A.). Ta boas para-0 calcnlo dasrefr&e¥es ter· 
restres. 

Lis boa, 1865. 

DANG08. Observations sur lea refractions terreatres. 
Mt\m. Sav. JJ:trang., I, 1806, 46.J-.468; Ann, d. Phys. (Gilbert), 

XLVII, 1814, 442-446. • 

DIETZE (M.). Beitriige znr Aufsuchung von Refraetions-Coef. 
ficienten. 
Zeits. f. Vermes., xxn, 1884, 245-·259. 

FEARSLEY (C.). Znr Theorie der terrestrischen Refraction. 
lnt. liood. Cong., Gen.·Ber., 1883, 13-27. 

FISCHER (A.). Der Eintlnss der Lateralrefraktion anf d&B 
Messeu v-oo Horizontalwinkeln. 

Berlin, 1882. 

GLYDEN (H.). Untersuchungen iiber die Constitution der At· 
mosphare 1rnd die Strahlenbrechnng in derselben. 

Acad. d. St.-J>eterahourg, Mfm., :x., 1865, 1-82 i XII, 1868, 1-58. 

GRUNERT (J. A.). Uebor die atmospbitrisehe, vorziiglich die 
terrestrische Refra-ction. 

Arch. d. Math. (Grunert), x, 1847, 1--41. 

IVORY (J.). Ca.lculation of the horizontal refraction in an at­
mosphere of uniform temperature. 

Phil. Mag. (Tilloch), LIX, 1822, 90..93. 

JORDAN (W.). Ein Beitrag zur Theorie der terrestrischen 
Strahlenbrechung. 

Astron. Nachr., LXXXVIIl, 1876, gg-110. 

-- Ueber Seitenrefraction bei Triangnlirnngen. 
Zeits. f. Vermes., VI, 1877, lll'~-195. 

·-- Die Grnndform eln der terrestrischen Refraction. 
Zeits. f. Vermes., x vm, 1889, 176-183. 

LllfllRNAU (B. A. VON). Beobachtnngen iiber terrestrloche, 
Strahlenbrecbuug in Ostindien. 

Zeita. f. Ast.ran. (Lindenao), III, 1817, 190-198. 

LINDBAGll!N (D. G.). Om t.rrestra refracti<'ns theorie. 
K. Svenska V eten., Handl., 1, 185l>-' 5ti, 390-439. 

Lol!WY (M.). N011vellesmethodes pour la determination oom· 
plete de 1 .. ref\ .wtion. 

A.cad. d. Sci. Pa.tis, Comp. Rend., cu, 1886; separate, pp. •7. 

MoNTIGKY (C.). Essai sur des effete de refraction .•. pro· 
dnits p&T l'air atmospberique. 

Acad, de Belgique, M.em. Couron., xxv1, 1854-'Sli. 

STI!RI<l!CK (R. VON). Ueber die Aonderong der ltefraetiona· 
Constante ... 

Wien,1879, 

WALKER (J. T.). On observations of terrestrial refraction. 
India, Trig. Snrvey, u, 1879, Iii, 77..fl3 

ZlllollB (0. N.). Uebersicht der in Rn••land .. auegetl!hrteR 
A.rbe!ten Uber tel'l'tl8trl8<lh" it..frrntiol<. 

Int. Good. Cong., Gen.-Ber., 1883, 6-12. 

Reggio (Francesco). De mensione baais ha.bit& anno 
1788 ab astronomis M.ediola.nensibus. 

Eif. Astron., Milano, 1794 (App.), 3-20. 
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Regnault (E.-E.). Tl'aite de topographie et de goodeaie 
forestiereR; comprenant la solution des difficultes 
que presentent lea triangulations et lea operations de 
details dans lea for~ts, lea elements de leur statis­
tique, la manfore de diviaer et de subdiviscr les ter­
rains boisea, la verification des plans, etc. 

8°, Nancy, 1844, pp. iv, 400, 8 plates. (Paris, Na­
tional.) 

Rehm (Edgar). Tafeln der Krtimmungshalbmesser des 
Bessel'schen Erdspharoides ftir die Breiten von 40° 
bis 51° 30'. 

K. k. militar-geogr. lust., Mittheil., m, 188:l, 137-
177. 

[Reich (F. [Ferdimw.d] ). ) Ueber die mittlere Dichtig­
keit der Erde. 

Physikalisches Wi':irterbuch (Gehler), iii, 940-970. 

--- Gestalt nnd Grosse der Erde. 
Physikalisches Worterbuch (Gehler), iii, 832-940. 

--- Extrait d'un memoire sur la densite de la terre. 
Acad. d. Sci. Paris, Comp. l:tend., v, 1837, 69i-700. 

--- Versnche iiber die mittlere Dichtigkeit der Erde­
mittelst der Drehwage. 

4°, Freiberg, 183i:!, pp. 66, 2 plates. (Berlin, Geo­
detic Institute.) 

--- Nemo. Versuche i.iber die mittlere Dichtigkeit der 
Erde. 

Ann. d. Phys. (Poggendorff), LXXXV, 1852, 189-198; 
Ann. de Chim., xxx-\"111, 1853, 382-383; Phil. Mag. 
(Tilloch), v, 1853, 154-159. 

--- Ncue Versuche mit der Drehwage zur Bestim­
mung der mittleren Dichtigkeit der Erde. 

K. sii.chs. Ges. d. Wiss., Abhandl. math. phys. Cl., 
I, 1852, 383-430. 

Reichenbach (0.). Die Gestaltnng der Erdoberfiache 
nach be8timmten Gesetzen. • 

Berlin, 1870. 
Milit.-geogr. Inst., Cat., 287. 

Rellin (Abraham). Dissertatio academica <le figura tel­
luris ope pendulornm determinanda. 

so, Abore, 1810, pp. 9. (British MnHeum.) 

Reinke (J"ohann Theodor). Darstellung und Resultate 
von der im Jahre 1814 angefangenen trigonometri­
schen Messuug im Hamburgischen Gebiet und in den 
zunachst angranzenden Gegendeu. 

8", Hamburg, 1815, pp. vi, :l2, 2 charts. (British 
·Museum.) 

Reissig (Cornelius von). Der Apparat znr Messung 
einer Basis. Verfertigt im mecbaniscben Institute 
des kaiaerlichen Generalstabs und beschrieben von 

Fol., St. Petersburg, 1823, pp. [iv], 15, [2], 6 copper 
plates. (Gore.) 

Reitz (F. N.). Ueber einen Hlilfsheliotro11en am Pem-

rohre. • 
Zeits. f. Instrnmentenk., I, 1881, 338-340. 

--- Apparat zum Me811en von Grnndlinien. 
Zeits. f. Vennes., x, 1881, 23.'l-237. 

-- Ueber die trigonometrische Verbindung von 
Spanleu nnd Algerien. • .. 

Hamburg, 1883. 

Remusat (A.): Jomard (E.-F.). Lettre a - sur une 
nouvelle mesnre trouvee a Memphis. 

Paris, 1~27. 
Titl~ ia full under J'OMARD (E.-F.). 

Renier (Charles). Pendule. 
Ene;rclop6die Moderne, xx111, Paris, 185:!, 52:1-542. 

Renny (Thomas). Ueber die trigouometrische Venues-
81UJ~ yon Indien. 

Ann. ii. Erdknnd~ (Berghaus), v1u, U:U3, 75-i6; 1, 
1836, 353-359. 

Renow (Fr.). Expose de la methode suivie pour h tri· 
angulation du departement de la Sarthe. 

4°, Le Mans, 18.16, pp. 8, 1 plate. (Paris, National.) 

Renwick (James): Sabine (E.). An account of ex­
periments to determine tbe figure of the earth hy 
means of a pe11<lnlnrn, vibrating seconds, in different 
latitudes. ReYd. by -. 

Journ. Frank. Inst., 1, 182ti, 164-172, 20:l-2l:l. 

--- On tbe plans, arrangements, aml lllPthods pro­
posed and used by l\fr. F. R. Has..ler, "·ith a view to 
an accurate surYey of the coast of the Uuitt•tl States 
by F. W. Bessel. Trnnsla.tetl b~· -. 

Am. Jour. Sci., xn, 1829, 2'25-234; Phil. Mag. (Tay­
lor), YI, 1829, 401-409; Hassler (F. R.). Documents 
relating to the smTey of the coast, 1, 18::14,50-67. 

Commending the method• and instruments employed by 
Hassler for originality an<l excellence. 

Rep. f. phys. Tech. (Carl), f<>r Repertorinm fiir l'bysi­
kaliscbe TMhuik, fiir mathematiMche und astrouo­
mische lnstrumeutenlrnnde (Carl). 

8°, Mtinchen, 1866-'67. 
Repertorimn fiir Experimental-Phy~ik, fiir Jlbysi­

kalische Technik, mathematische nud astronomiache 
lustrumentenkuncle (Ca~l). 

8°, Mtincl.ieu, 186H+. (Washington, Patent Office.) 

Repsold (Adolph). Beschreil.rnng Pines Rasis-Mess-Ap­
parates. 

Astron. Nachr., Lxx, 1868, 65-80. 
J<'ol., Hamburg, 1869, pp. 13. (Berlin, Geodetic 

Institute.) 
A report to the permanent Commission der enropaischen 

Gradmessung. (Lithographed.) 

-- : Chisholm (H. W. ). Comparison of the scale of 
- with standard yard. 

1873-'74. 
'.l.'itle in full under CHISHOLM (H. W .) 

Resal (Ame-Henri). Note sur la loi des petites os­
cillations du pendnle simple danA un milieu re•is­
tant. 

Nouv. Ann. de Math., xix, 1860, 165-170, 

Reaal (Henry). Trait.e elementa.ire de mecauique Ce­
leste. 

2<' ed., 4°, Paris, 1884, pp. xx,, 468. 
Revd. in Jabrb. iib. d. Fortechr. Ma.th., XVI, 1884, 107S... 

1082, by L[A.MPK]. 

Sur la courbnre des ligues geodesiques d'nne sur­
face de revolution.• 

Nouv. Aun. de Math., 1887, 57. 

Respighi (Lorenzo). Snl moto dal pendolo. (H.) 
Accad. Sci. Bologna, Mem., 1854, pp. 22. 

--- Esperienze fatte al R. Osserva.tario <l1•l Carnpi­
doglio per la determinazione del valore dell a gravita. 

Accad. d. Lincei, Atti, xn, 1882, 346-369. 
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Reuss (J'eremiaa David). Repertorium commentatio­
num a societatibns literariis editarnm. Secundum 
disciplinanun ordinem degessit J_ D. R"uss. 

v, Gottingre, 1804. 
Longitudo pendulornm, 79-80 i Figura maguitudo tel· 

lnris, 80-85; A ttractio et densitas tellnris, 85. 

Reuter (A. P.). Vollstandiges Handbuch der mathe­
matischen Geographie mit einer kurzen Darstellung 
von Construction der Charten, ktinstlichen Erd­
kngeln, und harometrischen Rohen- und Nivelle­
ment-Bestimmungen, nebst einem Verzeichnisse der 
geographischen Langen, Breiten und Hoben der 
vorziiglicheren Oerter, znm Gebrauche fiir den Unter­
ricbt in den hoheren Bild ungsanstalten und znm 
Selbstunterricht. 

so, Mainz, 18:t8, pp. xxviii, 498, 5 plates. (British 
Museum.) 

Gestalt der Erde, 78~97. 

--- Lehrbuch der mathematischen und pbysikali­
schen Geographio f'tir Gymnasien. 

so, Niirnberg, 1830, pp. xxviii, 466, 4 plates. 
(Berlin, Royal.) 

Ges~t nnd GrOssti der Erde, I, 42-64. 

Revista Cien. Fis., Madrid, fm· Revista c1e los progresos 
de las ciencias exactas, fisicas y natnralcs. 

40, Madrid, 1850-'62 (12 vols.). (Oxford, Bodleian.) 

Rex (Fr. Wilhelm). Die trigonometrische Pnnkteiu­
schaltung nach der Mcthode der kleinsten Quadrate 
unter An "'eudung logarithmischer Differenzen. 

Zeits. f. VeruteA., x, 1881, 377-386. 

Reymera (Nicolaum). Geodresia Ranzoviana. Land­
rechnen urnl }'ehlmessen samm t messen allerley 
Griis-en. Alles anf Pine leicl1fo, hAbt•ude und vor­
ruahls nu hekante neue Art kiinstlich, griindlich und 
dentlich Lescbriebt·n. 

40, Lipsite, 1583, pp. [84]. 
Simple land measuring. 

Rheiner und Klose. Triangulirnng des Grot!Bherzog­
thums Baden. 

Carlsru he, 1"7:!. 
Title In full under KLOSll. 

Rhind {William). On the irregularities of the earth's 
snrfac~ awl tlltl 1nobable mean line ofthe terraqueons 
circumfert>nee. 

l\oy. Ph.vs. Soc. Edinb., Proc., 1857, 149-152. 

Riccardi (Pietro). Cenni sulla storia della geodesia in 
Italia dall~ prime epocbe .fin oltre a11a meta de! 
secolo XIX 

4°. Bologna, 1879, pp. 100, 1 plate. 
Reprinted from Acoad. Sci. Bologna, Mero., x, 1879. 

··-- Costrnzione di basi gcodet.iche stahili. 
A.ecad. Sci. Bologna, Mem., VI, 1885, 67s..682. 

--- Sopra un antico metodo per determinare ii semi­
diametro della terra. Nota de! prof. Pietro Riccardi. 

4°, Bologna, 1887, pp. 8, 1 plate. 
Reprint from: Accad. Sci. Bolowia, llem., VIII, 1887. 
The method here referred to was that of lllaurolico, drat 

poblished in hi• Cosmo~'l'apWa, Veneti!e, lll43. He 
determined t.he distance from the top of a monntain 
of a known hei!('ht to the horizon; then, regarding 
the earth "" a sphere, computed the radius geom et. 
rically. Tb" eame method .,.,.., aft.erwardo adopted 
by others, each regarding it aa original with himaelf. 

Ricchebach (Giacomo). Esame imparziale della tri­
angolazione del P. G. Ruggero Boscovicb. Memoria 
postuma del canonico Giacomo Ricchebach. 

4°, Roma, 1846, pp.118, 111late. (British Museum.) 

Ricci (G.). Expose de l'etat actnel des travaux tle geo­
desie en ltalie. Communique a la conference inter­
nationale par le commissaire italien, lientenant­
general Ricci. 

Int. Geod. Cong., Geu.-Iler., 1864, 18-21. 
--- Rapporto iutorno alla misura di una base nella 

pianura di Catauia. 
4°, Torino, 1867, pp. 19, 1 plate. (Gore.) 

Riccioli (Giovanni Battista). Almagestum novum, as­
tronomiam veternm uovamq ue complectem, observa- · 
tionibns aliornm et propriis, novisque theorematibus, 
problematibus et tabnlio promotam. 

2 vols., fol., Bouoni::e, 16Gl, I, pp, xlvii, 762. 
De terrre simul et aqure f!gura, 47-66. 

n, pp. xviii, 675. 
De mngnitudine telluris1 !'J85-592. 

--- et Grimaldi. De semidiametro terrw.• 
Fol., Bonoma>, 186fi. 

---: Zach (F. X. von). Notice sur les operations 
geodesiques de -. 

Corr. Astron. (Zach), n, 1819, 115-126. 

Richarz (Franz) iu1d Konig (Arthur). Eine nene Me­
tliotle zur Bestirumung der Gravi tatio115-Constante. 

K. Ak. d. Wiss., Sitz.-B.er., 1884, 1203-1205; Nature, 
• XXXI, 188fi, 2fi0, 484. 

Riche de Prony (G.-C.-F.-M.). See Prony (G.-C.-F.­
M.-R. de). 

Richer (Jean). Observations sur l'inclinaison de l'ai­
guille aimaut6e et sur les differentes de longueur du 
pen<lule a Paris et a Cayenne. 

Acacl. d. Sci. Paris, Hist., i, 116-117. 

--- De la longueur du pendule a secondes de temps 
(observee a Cayenne). 

Acad. d. Sci. Paris, Mem., vii, 87-88. 

--- Observations astronomiques et physiques faites 
en I'tle de Cayenne. 

(Printed in 1679), pp. 71. 
It is No. 2 of Recueils d'ob8'lrvations faites en plnelenra 

voyages, par ordre de S. M. pour perfcctionner 1'&8· 
tronomi-e et la geographie; avec divers trait&e AB· 

, tronomlques. par MM. de l'Academie roy .. le dee 
sciences, fol., Paris, 1698. (Oxford, Bodleian.) 

Riemann (B.). Vorlesungen fiber Schwere, Elektricitii.t 
und Magnet.ism us.~ 

Hannover, 1876. 

Ritchie (Archibald Tucker). The dynamical theory of 
the formation of the earth, based on the at!llumption 
of it.s non-rotation during the whole period called 
"The Beginning.'' 

2d ed., 8°, London, 1854, pp. xv, 704. (Washing­
ton, Congffi!lll. ) 

Ritter (mm). Manuel tMoriqne et pratique de l'appli­
cation de la dthode dee moindree carr6s uu ealcul 
des observations.• 

8°, Paris, 1853-'58. 
POOGBNDORllF, 11, 14311. 

-- Recherches snr la figure de la terre. 
• Soc. Phys. de Geneve, Mem., xv, 1860, 441-466; 

XVI, 1862, 165-194. 
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Ritter (Friedrich). Ueber die Fehler der Winlrnlmes­
sungen mittelst Theodolit. 

Allg. Bauzeit. (Forster), xxxm-1v, 1868-'69, 112--
125. 

Robert de. Vaugondy (Didier). Memoire sur une ques­
tion de geographio pratique, si l'aplatissement de la 
terre pent ~tre rendn sensible sur les cartes, et si !es 
geographes peuvent le negliger sans etre taxes 
d'inexactitnde T 

4°, Paris, 1775, pp. viii, 37. (Paris, National.) 

Robert (Henri). Usage du table des longueurij du }'cn­
dule. 

go, Paris, pp. 4, 1 plate. 
Time-keepers. 

Roberts (Frank C.). The figure of the earth. 
Van Nostrand's Mag., xxxn, 1887, 228-242. 

Afterwards published in Van Nostrand Science Series, 
No. 79, JBo, New York, 1886, pp. iv, 95. (Gore.) 

Roberts (Michel). Sur qnelqae propriet6s des lignes 
geodesiques et des lignes de conrbure de J'ellipsoi:de. 

Journ. de Math. (Liouville), XI, 1846, 1-4. 

--- Les lignes geodesiques sur l'ellipsoide. 
Journ. de Math. (Liouville), xu, 1847, 491--4H2. 

--- Nouvelles proprietes des ligues geodesi4oes et 
des ligues de courbure eur l'ellipso'ide. 

Jouru. de Math. (Liouvillc), xm, 1848, 1-11. 

Roberts (William). Sur uue ligne geodesique de l'ellip­
soide. 

Journ. de Math. (Liouville), n, 1857, 213-216. 

Roche (Edouard-Albert). Recherches sur la figure <le 
la terre. 

Acad. d. Sci. Paris, Comp. }{end., xxvu, 184.8, 443. 

--- Note bur la loi de la densil.e a I'interieur de la. 
terre. 

Acad. d. Sci. Montpellier, Mem., 1u, 1855-'57, 107-
124; Acad. d. Sci. Paris, Comp. Rend., xxxrx, 1854, 
1215-1217. 

Rodenbach (Constantine). Note sur l'efalou prototype 

nniversel des mesnreH de longueur. 
Acad. de Belgique, Bull., xxrx, 1870, 559-575. 

Rodrigues. Memoire sur !'attract.ion des spbero"idcs. 
:i;)cole Polyt.ecb., Corr., n1, lt!l4-'16, 361-385. 

Rodriguez (J'oaeph). 01.>serYatious ou the measurement 
of three degrees of the meridian iu England by 
Lieut.-Col. William Mudge. 

Roy. Soc. London, Phil. Trans., en, 1812, 321<351; 
Jonrn. Nat. Phil. (Nicholson), "&xxm, 1812, 321-334; 
Phil. Mag. (Tilloch), XLI, 18131 20-31, 90--100. 

A ttrihntes the error in ibis work to etTOr in latitude de· 
termin,.tion• and fo tbe formula. used in computing 
the sides of the triangle@. 

---: Gregory (0.). Remarks on -'s animadversions 
on part of the trigonometrical survey of England. 

Phil. Mag. (Tilloch), :XLJ, 1813, 178--194. 

--: Gregory (0.). Di~ertations and lettel'll of -
regarding the survey of England. 

London, 1815. 
Title in fllll under Guooar (0.J. 

--: l>elambre{.1'.-:S . .J.). R6Jle:xiollll sur unmeuu:>ire 
de - sur la mesure de trois degree du m6ridien en 
J..D«leterre. • 

Conn. d. Temps, 1816, 256-274. 

Rodriguez (J'oseph)-Continned. 
--- Ueber •lie Grossenverha1tniss11 des Erdspharoids. 

Zeits. f. A.stron. (Lindenau), nr, 1817, 71-81. 

Rohl und Assmann. Trigonometrische Vcrmessuug des 
Oderstromes. 

Hertha, m, 1825, 3:Zi-369; v, 18'26, 182--23fi; VII, 

1800, 80-124; nu, 1826, i>-34. 

Roger (A.). Operations trigonometriqnes au Grand 
Saint-Bernanl. 

Bihl. Univ. Geneve, Arch., 1, 1851::1, 241-256. 

Rogers (Fairman). An account vf the measurement of 
two base lines in Florida, Section v1, lTnited States 
Coast Survey. 

Jouru. Frank. lust:, 1..x, 1855, 361-372; Polytech­
nisches Journ. (Dingler), CI,X\', ltlr.7, 180--18G; Zeits. 
hannoveriscbeu Arcllitek ten· uml [ngeuieu1·-Vereins, 
III, 18571 113. 

Rogers (William A.). Determination of the relation 
between the imperial yard :ind the metre of the 
archins. (Abstract.) 

A. A. A. S., Proc., xxxn, 1883, 127. 

Rogg (Ignaz). Handbnch tler mathematischon Litera­
tnr vom Anfange der Buchdrnckerkunst bis znm 
Schlu~se des Jahres 11':30. Erste Abtheilnug, welche 
die arithmetischen und geometri~chen WissenRchaf· 
ten euthlt!L. 

Gottingen, 1830, pp. vi, 578. (Washington, Con­
gress.) 

List of abbreviation• at the end. Praktische Geometrie 
[including geodesy], 410-480. 

Ue\Jer geodlttische Ortsberechnungeu un(l die 
geographische Lage von Tilbingen. 

40, Stuttgart, 1856, pp.16. (British Museum.) 
Program desk. wiirtembergiedieu Gymna!iium8 in Eh· 

nlngen zum Schluse des Studionjnhres 1865-'56. 

Abriss einer Geschichte <ler astrouomi8ch-trigo­
nometrischen Yermessungeu im sildlichen Deutsch­
land uud der Schweiz. Einla<lungsschrift. des k. 
Gymnasiums in Ehuingeu. 

4°, Stuttgart, 11359, pp. 32. (Berliu, Royal.) 

--- Formeln und Tafeln znr geodatischen Ortsberech­
unug. 

Zcits. f. Math. (Schlomilch), vr, 1861, 513--67. 

--- Tafel der zuverliissigsten Breiten-Grad-Messun­
geu. 

Gcogr. Mittheil. (Petermann), 1R64, 311--312. 
Good: Pennsylvania, East India, Good Hope (llaclear), 

French (1792-1802),Eugll•b,Hanover, Holstein (Scbn­
ma.cher), Prusaia1 England and Sootland1 Rusala., and 
Skandlnavia. Unreliable: Lacallle's Go<·d Hope, Ma. 
son aud Dixon, Boscovich is Italy, Lacaille, Cassini, 
France, Bugge, Denmark1 and ~auperLuiM. 

Rohde. Ueber noch feblende Versuche mit dem Pendel. 
(H.) 

Potsrlam, 18--!0. 

Roiffe (de Ia Peirr~re de). Experience du 11endule de 
le Mercior aux Alpes du Valais. 

Joum. Encyclopedique ou Universe!, cxxx, 1772, 
250. 

It appi'aro that lfl 'Me~ckr bad found that there Is an &e· 

celeration in the pendulum when it la elevated above 
eea-level-HOUZEAU, "· 1164. 
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Roaen (Per Gustaf). Om de geodetiska ooh astrono­
miska ortsbestarnmelserna i Sverige. 

Svenska Sallskapet fi>r Antropologi och Geogrnfi, 
Geografiska Sektionens Tidskrift, 1, No. 9, 1879, 28, 1 
map. 

-- Die astronomisch-geodiitischeArbeiten der topo­
graphischen Abtheilung des schwedischen General­
stabes, 181:!2. 

I: 4°, Stockholm, 1882-'85, pp. [ii], 168, 3 plates; 
II: 4°, Stockholm, 1888. (Southampton, Orduance 
Survey.) 

--- Bericht Uber die astronomisch-geot.liitischen Ar­
beiten I. Ordnung in Schweden. 

Int. Ge0<1. Cong., Verhan<ll., 1884-'86, 218-231. 

Rosenberger (Otto August). Ueber die, auf veran­
staltung der frauzosischen Acaderuie, wahrend der 
Jahre 17::16 und 1737 in Schweden vorgenommene 
Gradmessung. 

Astron. Nachr., v1, 18'28, 1-32. 

Ross (James Clark). A voyage of discovery and re­
search in the southern and Antarctic regions during 
the year!i 1839-'43. · 

4°, J,ondon, 1847, I, pp. lii, 366; II, pp. x, 447. 
(Washington, Coast Survey.) 

Ross (John) : Sabine (E.). Beobachtungen iiber dHi 
Be8chleunigung des SecundenpeudelH in hoher'ln 
Breiten, angestellt unter -. 

Ann. d. Phys. (Gilbert), LXU, 1821, 402-416. 

--- [A plan for measuring an arc of the meridian at 
Spitz bergen.] 

Roy. Astron. Soc., Month. NoL, vu, 1845-'47, 175. 

Rossi (Michele Stefano de). Primi risultati delle os­
servazioni fatte iu Ruma ed iu Rocca di Papa sulle 
osllillazioni microscopichc <lei pendoli. 

Bollettino del V ulcaniswo Italiano, Ruma, II, 1875, 
103-106; Accad. d. Lincei, Atti, xxv111, SeBI!. ii, '<!4, 
gennaio 1875. 

Rothe (Heim'ichAugust). Ueber Pendelschwingungeu 
in groSBeren Bogen. 

Arch. f, Naturlehre (Kastner), n, 18'.l4, 137-150. 

Roudaire. Meridienne de Biskra, en Algerie. 
Acad. d. Sci. Paris, Comp. Rtind., LXXVIII, 1874, 

18'J5-':l8. 

--: Abbadie (A. d'). Note a.ccompagnant la pre­
sentation des premiers resultats des observations sur 
les wouvements microscopiques des pcndules libre­
ment sospendns, faites par-. 

Acad. d. Sci. Pa.tis, Comp. Rend., LXXX1 1875, 1236. 

ROVMA.mA. 
BABOZZT (C.). Rapport sur les travaux g(lodl>siques en Bou· 

manie. 
Int. Geod. Cong., Gen.-Ber., 1874, 74-75; 187&, 212-218; 1882, 

123-126. 

Roy (William). An account of the measurement of a 
base ou Hounslow Heath. 

Roy. Soc. London, Phil. 'fraus., Lxxv, 1785, 385-
480. 

-- An account of the mode proposed to be followed 
in determining the relative situation of the royal ob­
servatories of Greenwich and Paris. 

Roy. l:loe. London, Phil. Trans., uxvu, 1787, 188-
196, 465-469. 

Roy (William)-Continned. 
--- Comparison of the celestial arc of the meridian, 

comprehended between the parallels of Greenwich 
and Perpignan, with the corresponiling portion, 
measm'tld and computed, of the terrestrial arc of the 
said meridia.n. 

Roy. Soc. London, Phil. Trans., LXXVII, 1787, 197-
2'28. 

--- Description des moyens employes pour wesurer 
la base de Hounslow-Heath, clans la province de 
Middlesex. Pnbliee da1111 le vol. 1.xxv des Transac­
tions philosophiq nes. Tradoit de l'anglais par Prony. 

4°, Paris, 1787, pp. xviii, 80, 5 plates. (British 
Museum.) 

An account of the trigonometrical operations 
whereby the distance between the meridian of the 
royal observatories of Greenwich and Paris has been 
determined. 

Roy. Soc. London, Phil. Trans., 1.xxx, 1790, 111-
270. 

-- : Dalby (J.). Remarks on -'s account of trigo­
nometrical operations. 

Roy. Soc. London, Phil. Trans., LXXX, 1790, 593-
614. 

--- Description des operations faites en Angleterre 
pour determiner lea po8itions respectives des obser­
vatoires de Greenwich et de Paris. Contenant les 
details les plus circonstancies sur Jes instruments 
qu'on a employes, les methodes de travail qu'on a 
suivies, Jes resultats des observations et des mesores, 
etc. Traduite de l'anglais par R. de Prony. 

40, Paris, 1791, pp. vii, lxxx, 157. (Vienna, War 
Office.) 

--- : Galbraith (W.). Recornputation of -'11 trian­
gulation for connecting the observatories of Gneen-
wich a.nil Paris. · 

Roy. Astron. Soc., Month. Not., v, 1839-'43, 292-
293. 

Roy. Astron. Soc., Mem., /or Memoirs of the Roya.I. 
Astronomical Society. 

4°, London, 1821+. (Washington, Observatory.) 

Roy. Astron. Soc., Month. :Not., for Monthly Notices 
of' the Royal Astrovomical Society. 

s0 , London, 1827+. (Washington, Observatory.) 

Roy. Geogr. Soc., Journ.,jor Journal of the Royal Geo­
graphical Society. 

s0 , London, 1830+. (Washington, Congress.) 

Roy. Institution, J'ourn., for Journal of the Royal In­
stitution of Great Britain. 

8°, London, 1802-'03 (3 vols.); 1830-'31 (2 vols.). 
(British Museum.) 

Roy. Irish Acad., Proo., for Proceedings of the Royal 
Irish Academy. ., 

8°, Dublin, 1836+. ( Washiugton, Congress.) 

Roy. Irish Acad, Trana., for Transactions of the Royal 
Irish Academy. 

4°, Dubliu, 1787+. (W88hington, Congr888.) 

Roy. Scot. Boo. Arta., TraruJ., /()'I' Transactions of the 
Royal Scottish Society of Arts. 

8°, Edinburgh, 1841+. (Washington, Patent Of· 
fioo.) 



 

UNITED STATES COAST AND GEODETIC SURVEY. 475 

Roy. Soc. Eldin., Proo., for Proceedings of the Royal 
Society of Edinburgh. 

8°, Edinburgh, 1sa2+. (Washington, Observa­
tory.) 

Roy. Soc. London, Proc., for Proceedings of the Royal 
Society of London. 

8°, London, 1854+. C'Vasbington, Observatory.) 

Roy. Soc. London, Phil. Trans.,jor Philosophical Trans­
actions of the Royal Society of London. 

4°, London, 166fi+. (Washington, Observatory.) 

Rozet (Claude-Antoine). Recherches relatives a l'iu­
fiuence des inegalites de la sf.ructure du globe sur la 
marcbe du pendule. 

Soc. Philom., Proc.-Verb., 1842, 27-29. 

Sur les inl\galites des hauteurs de la colonne 
barometriqne et de la longueur du pendule a la sur­
face des eaux tranqnilles. 

Soc. Geogr., Bull, 1842-'43, 276-286; Soc. Philom., 
Proc.-Verb., 1843, 22-33. 

--- et Bossard (P. ). Sur les causes probables des ir­
regnlarites de la surface de uiveau du globe terrestre, 
des anomalies observees dans la direction de la Ycr­
ticale, la marche du pen<lnle et la hauteur de la co­

lonne barometrique ramenees a cette ml\mesurface. 
Acad. d. Sci. Paris, Comp. Rend., xvur, 1844, 180-

185; Soc. Pbilom., Proc.-Verb., 1844, 18-22. 

R. R. llng. Journ., for The Railrnad and Engineerillg 
Journal. 

40, New York, 1832+. (Washington, Patent Office.) 

Rtidiger (W. von). Die Methode der kleinsten Quadrate 
. abgeleitet aus der Wabrscheinlichkeitdlehre und ihre 

Anwendnng anf natnrwissenscbaftlichl) MeS11nngen. 
Zam Selbstnnterricht. 

8°, Berlin, 1877, pp. 49. Kuhn. (Munich, Royal.) 

Riidgisch (R. van). Instrumente und Operatfonen der 
niederen Vermessungskunst. 

2 parts, 8°, Cassel, 1875, pp. viii, 436. (British 
Museum.) 

U ebor Gradmessungen, pp. 4:25-436. 

Riimker (Karl Ludwig Christian). Ohservatfous a 
Londres sur la longueur du pen4ule simple. 

Corr. Astron. (Zach), v, 1821, 66-67. 

[Pendel-Beobachtungen.] 
Al!tron. Nachr., rn, 1824, 261-262. 

--- Observations for det~rmining the absolute length 
of the pendulum vibrating seconds at Paramatta, ac­
cording to Borda's met.bod. 

Roy. Astron. SO<"., Mem., u1, 1827, pp. 277-298; 
Month. No.t., I, 1827-'30, 75-76. 

llumovaki (Stephanus). Experimenta ch-ca l:mgitu<li­
nem penduli simplici!I. minota ·secnnda oscillantis in 
nrbe Selenginsk institnta. 

Acad. de St.-P6tel'llbonrg, Com., x1, 1765, 465-480. 

--- Experimenta circa longitudinem penduli sim­
. plicis minuta secunda Kolre Archangelopoli oscillan­

tis. 
Acad. de St.-Petersbourg, Com., xvi, 1171, 567-585. 

-- Med:ita.tio de flgura tellnriaexactius cognoscenda. 
Acad. de St.-P6tersbourg, Acta, xm, 1802, 407-417. 

Runge (Carl). l:eber die Kriimmnng, Torsion und geo­
diitische Kriimmung der auf einer Fliiche gezogenen 
Cnrveu. 

sc, llerlin, 1880, pp. 27. (Cambridge, University.) 

Russel (W. H. L.). On the calculation of the potential 
of the figure of the earth. 

Drit. A. A. S., Trans., XXXY, 1865, 8. 

RUSSIA. 
A. (G.1. Snr1t~B me,snresrecenti"stl'arcsdu meridian e:ffectuf<,s 

dans la pa1·tie nord-eat de l 'Enrope. 
DiUl. Unh. Geuev(l, xxin, 1853, 275-278. 

BESSEL (F. \Y.). Nachricht von der Vereiniguug der I'Ustti· 

schen Gradmessungen. 
Astron. N achr., x, 1833, 325-328. 

CHANOINE. Les travanx geo<lesiques de la 8oci{l.tf! irn11eriale 
geographiq ue dl! RusMie en A sfo. 

So<. Geogr., Bull., xiv, 1877, 624-638. 

ERMANll (G. A.). Ueber geodatischoArbeiten ... <les russi· 
echen GeneralstalJes. 

Arch. Russ. (Ermann), I, 1841, 17-34i JV, 18!5, 274-319. 

FR.DOROW (V. T .). Vor1liufige Berichte ... der 11stronowisch­
ge-0graphischen Arbeiten. 

St. Petersburg, 1838. 

FORSCH (E. ). Bericht Uber die geodiitischen Arbeiten in Russ­
Jand. 

Int. Geod. Cong .. Gen .. Ber., 1871, 42-52; 1874, 75-76; 1876, 213-
214; 1876, 121-122; 1878, 105-106; 1830, 35; 1881-'82, 125-126. 

-- Not-0 sur le.s oxpOrknceR avec 1e pendule, exOcull·e.s eu 
Rnssie. 

Int. Gcod. Cong., Gcn.-Ber., 1883, 29-1l0. 

GOLDBACH (C. F.). . •. nebst ~iner Ankiindigung eint"r geo­
diitischen und astronomiaclum Vermessung im GouYerue­
m~nt Moskau·~. 

.Astron .• Tahrb. (Dode), 1811, 211-212. 

LIT1 IWW {K. L. YON). Bericht iiber die Ost.erreichisch-rns­
si sr be Verbirnl ungs· Triangulation. 

K. k. A.k. d. 'V"iss., na.turwies. Cl., Sitz .. Bfi.r. 1 1x1 1852, 912-
915; DBnkscbr., v, 1853, 111-128. 

SANTINI (G.). Cenni etorici intorno a.Ila mjsura dell' an.:u 
de! meridiano di 25° 20' eseguita in lfaasia dal 1Bl2 lino 
al 1852. 

Accad. d. Sci. Padova, Rivista, x, 18-02, 87-78. 

SCHUBERT (T. F. IJll). Sur la geodtlsie en Rn88ie. 
Corr . .Astron. (Zac11), IX, 1823, 171-175; xu, 1825, 76-80; St. 

Petersbm·g, 1832, 1842, 1858. 

STEBNJTZKI (J.). Bcricbt iibor die , .. ausgefiibrten geodil­
tischen Arbeiton. 

Int. GeOO. Cong., VerhandJ., 1884-'86, 200-204; 1887, xr, 1-3; 
Geogr. Mitt.bell. (Peiermann), 1863, 340-344. 

STRUVE (F. G. W.). Nachricbt von tier russiochen Gradm98· 
sung. 

Astron. N'acbr., I, 1823, 67-68; n, 1824, 135-136, 145-148: v1,IS28, 
391-394; vu, 1829, 3S6-400 i x, 1833, 323-32:>; Corr • .AE..tron. 
(Zach), x1, 18'.U, 23-33, 34-42; Dorpat, 18~7, 1831 ; Dorpat, 
Jabrb., I, 1833, 87-89; .A.cad. de St .. Petersbourg, Mem,. 11, 
1833, 401-425; n, 1X50, 1-86; Recueil, Seance Publique, 
1836, 103-108; Bnll. Sci., Vll, 1840, 280-288; vm, 1850, 337-
008; XI, 1853, 113-136; St. Peter:. burg, 1852, 18.>7; K. k. 
.Ak. d,.Wlss., Sitz .. Ber., xxr, 1856, 3-5. 

STRUVE (0. YON). Ueber die geodiitlacbe .Arbelt.en in 1'1188-
land. 

Int. Geod. Cong., Gen.-Ber., 1884-'86, 204-218. 

TENNER (C.). Nachricbt von der Vollendnng der Gradmea­
snng Zwischen Honan nnd :Eiameer. 

Aaad. de St •• Petentbourg, 1853. 
-- Verbind1lllg der rnsllischen Triangulation mit den 

preu88iscben bei Memel. 

Breslau, 1858. 

ANON. Uebersicht der ll.81mnomiacben und geodlitiacben A.,. 
beiten in Rnosland bis znm Jahre 1855. 

Zeits. f. allg. Erdknnde, VI, 1859, 2&7-27.&. 
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RUSSIA-Continued. 
ANON. Memoirs of the army topographic department of Rn•­

sia. Vols. 1-41. 
1837-'86. 

In chargeoflllaramberg, Forsch, Stebnitzki,Tutachlrnw. 
The entire work is printed in the Russian language, 
which renderR the work useless to such a largo class 
of geodesists. that no analysis of the work is deemed 
necessary in this place. 

Anleitung zu den Ilereebnungf>n der trjgonometrischen 
Aufilahme, und zu den Arbeiten des topograpbischen Bii­
ream~; neb~t die gebOrigen HUlfstafeln. 

St. Petersburg, 1826. 
Rn8Flian and German. 

Ryde (Edward). The Ordnance Survey of the United 
Kingdom. 

Surveyor's Inst., Trans., xv, 1882-'83, ii, 25-{;2, 

Rytf (Petrus). Qnrestioncs georuetric:.e in Eaclidis et P. 
Rarni quibas geodresiam adjecimns per usum radii 
geometrici. 

8'', Francofurti, 1606, pp. 1:35. (British Museum.) 

Sabine (Edward)-Continued. 
--: l"rancceur (L.-B. ). Resultats des experiences 

de - pour determiner la longueur du pendule a secon­
des. 

Soc. Philom., Bull., 1826, 65-66. 

. ---: Ivory ( J. ). The grounds for adopting the ellip· 
ticity of the earth as deduced by -. 

Phil. Mag. (Tilloch}, LXVIII, 1826, 321-3\W. 

--- ·on the measurement of an arc of the meridian at 
Spitz bergen. 

Quart, Journ. Sci., XXI, 1826, 101-108. 

--- An account of the arcs perpendicular to the 
meridian, which are now measuring on the continent 
of Europe. 

Quart. Journ. Sci., 1, 1027, 177-204. 

--- An account of Prof. Carlini's pendulum expei-i­
ments on Mont-Cenis. 

Quart. Journ. Sci., n, 1827, 153-159. 

-- Qurestiones georuetricw in Euclidis et P. Rawi 
'2roqtzru61Y in usum scholre mathematicre eollectre 
a dotto1·e -, Basil mathematum professore. Qui bus 
geodresiam ai!j.,cimus 11er mmm radii geometrici. 
Postremo accessit commentatio opt.ica, sive brevis 
tractatio de perspectiva communi dm optata nee no 
juventuti fa.tis perspicua, 

! --- Reply to Mr. Hendersou's remarks ou Capt. Sa-

160, Oxoni,.,, 1665, pp. al6. (Gore.) 

S. Comparaison des obi;ervatiorn1 du pendule il. di verses 
latitudes, faites par MM. Biot, Kater, Sabine, de 
Freycinet et Duperrey. 

Bull. Sci. Math. (Saigcy), vn, 1827, 31-43, 171-184. 

S. Nordamerikanische Vermessung. 
Astron. Nachr., x, 1833, 385-388. 

S. (l".): L'Isle de la C:royere (J.-N. de). Proposition 1 

de la mesure de la terre en Russie. Translated by -. ' 
Roy. Soc. London, Phil. Trans., XL, 1737-':18, 27-51. 

Sabine (Edward). An account of experiments to de­
termine the acceleration of the pendulum in different 
la.ti tude.s. 

Roy. Soc. London, Phil. Trans., 1821, 163-190. 

--- Beobachtungon iiber dio Beschlonuigung des i 

Secundenpendels in hoheren Breiten, augestellt auf 
den Expeditionen unter Ka.pit. Rol!I! und unter Kapit. 
Parry. 

Aun. d. Phys. (Gilbert), LXIX, 18'21, 40-2-416. 

---: Biot (J.-B.). Expose d'experiences avec le pen­
dule par-. 

Journ. d. Sa.vans, 1825, 643-651; 1826, 3-18; 1827, 
208-217 ; 1829, 205-222. 

--- An account of experiments to determine the fig­
ure of the earth, by means of the pendulum vibrat­
ing seconds in different la.ti tudes; as ~ll aeon varioud 
other subjects of philosophical inquiry. 

4°, London, 1825, pp. :x:v, 509. (Washington, Ob­
servatory.) 

Of which the drat 372 pllges relate to the pendulum ob· 
servationa. 

Revd. in Monthly Review, cvm, 1825, 270-278. :Revd. by 
RENWICK (J.), Journ. Frank. lnat., I, 1826, Hl4-1'1~, 

203-213. Revd. in Bull. Sci. Math. (Saij!ey), vn, 1827, 
25-28. 

--- : Blosseville. Note sur lea 01JservatioD11 du-. 
Corr . .A.stron. (Zach), XIII, 18'J6, 422-427. 

bine's pendulum observations. 
Phil. Mag. (Taylor), n, 1827, 176-177. 

--- Experiments to determine the difference in the 
length of the seconds pendulum in Loudon and Paris. 

Roy. Soc. London, Phil. Trans., cxv1n, 18'28, 35-71. 
Revd. in Bull. Sci. Math. (Saigey), X, 1828, 254-255. 

--- Account of M. Bessel's pendulum experiments. 
Quart. Jonrn. Sci., v, 1829, 1-27. 

--- :Experiments to determine t.he difference in the 
numLer of vibrations made by an invariable pendu­
lum in the Royal Observatory at·. Greenwich, an<l in 
the house in London in which Capt. Kater's experi-
ments were made. 

Roy. Soc. London, Phil. Trans., 1829,.83-102. 

--- Nouvelles experiences sur le pendule. 
Corr. Math. (Qaetelet). 

lt.Jvd. by L. (Fr.), Bull. Sci. Math, (Saigey), XII, 
236-239. 

1829, 

On the reduction to a vacuum of the vibrations 
of au invariable pendulum, 

Roy. Soc. London, Phil. Trans., 18' .. !9, 207-~39. 

--- On the re(Jilction to a vacuum of Capt. Kater's 
convertible pendulum. 

Roy. Soc. London, Phil. Trans., 1829, 331-338. 

--: Fallows (Fearon). Observations made with 
the invariable pendulum. Note by-. 

Roy. Soc. London, Phil. Trans., 18301 153-175. 

--- Experiments to determine the ddforenoo in the 
number of vibrations made by an in varia.ble pendu­
ium in the royal obllervatoried of Greenwich and Al­
tona. 

Roy. Soc. London, Phil. Trans., 1830, 239-249. 

--- Experiments to ascertain theeorreetion for varia­
tions of temperature, withi.n the limits of the natura.l 
temperature of the climate of the south of Engla.nd, 
of the invariable pendulum recently employed by 
British observers. 

Roy. Soc. London, Phil. Trans., 1830, 25l-265. 

-- E:x:petimenw on the length of the seconds pen• 
dulum at the Royal Obeervatory of Greenwich. 

Boy. Soc. Loudon, Phil. Tranll., 1831, 4S9-486. 
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Sabitsch I A. N.). See Sawitsch (A. N.). 

Sabler (G. ). Bwbachtungen iiber die irdische Strahlen­
brechung. * 

Dorpat, 1839. 
---: Struve { P. G. W. ). Resultats rles operations 

geodesiques de - ... eu 1836 et 1837. 
Acad. de St.-Petersbourg, Bull. Phys. Matl.J., vn1, 

1850, 337-368; Conn. cl. TempA1 11'153, 49-78; Acad. d. 
Sci. Paris, Comp. Rend., xxx, 1850, 541-549. 

Sadebeck (Benjamin Adolph Moritz). Triangulation 
der Statlt. Brcslau. 

4°, Breslan, 1855, pp. 30. (British Museum.) 
Fe•tscbrifi zur Feier des 25jiihr. Amtajubiliiums des 

Gymnasiums, Diroot-0r Dr. Schiinborn in Breslau. 

Ueher die neueren, znr Bestimmung der Gestalt 
und Grosse der Erde unternommenen M<lSsnugen. 

Schles. Ges .. J ahresber., XLI, 1863, 23-24. 

--- und Bremiker (C.). Bericht des Centralbiireaus 
der europaischen Gradrnei;sung. 

Int. Geod. Cong., Gen.-Ber., J86S, ;~0-:14. 

--- Ueber die im Jahre 1869 ansgeftihrte geodati­
schen Arbeiten fiir die europiiische Gradrne88u11g. 

Schlee. Ges. Breslau, Bel'., XLVU, 1869, 301-307. 

--- Bericht Uber die Tbiit.igkeit des gcodatischcn 
Institute, 1869, 1870, 1872, 1873, 187S, 1879, 1880, 

1881-'S2. 
Title in full under BAEYllR (J.J.). 

--- Entwickelungsgang der Gradmessungs-Arbeiku 
mit einer Ueheraichtskarte der deutschen GradmeM­
ungs-Arbeiten. 

8°, Der ii a. 1876. 
V1nceow (R.). Sammlung gemeinschaftlicher "'\\"'issen· 

chaften, Ser. x1, Heft 258, pp. 727-770. 

Schreiben an den Herausgeber. [Regardiagtl1e 
precision of the '' K !lstenvermet1Snng" and the 
"Bonner Basis"·) 

Ast.ron. Nachr., LXxxvn, 1S76, 29. 

--- Zusammenstellung der Literatur des Grndmes­
sungR·Arbeiten. 

4°, Berlin, 1876. 

--- Schreiben an den Herausgeber. [Containing a 
refutation of a theory advanced by Jordan concern­
ing the mean error in angle measurements.] 

Astron. Nachr., LXXXIX, 1i:n1, 29-32. 
Su JORDil!. U eber d. Bestimmung, etc. 

-- Ueber den Einflnss der Lothablenkungen a.uf 
Winkelmessungen, 

.Astron. _Nachr., xc, 1877, 113-llS; XCI, 1877, Hn-
152. 

--- Hilfstafel fiir die Differenz zwischen dcrn sphii­
roidiBChen nnd spharischen Laugen-Unterechietle 
zweier Punkte auf der Erdohcrfiacbe. 

.Astron. Nacbr., xcv, 1879, 207-220. 

--- Literstur der praktischen und theoretischen 
Gradme11Sunga-Arbeiten. 

Int. Geod. Coug., Gen.-Ber., 1880, ix, 1-l!)s. 
Aliso published 1!6parately. 

--- Du he86ische Dreieoksnetz. Publication des 
konigl. preuas. geodatischen Institutl!. 

40, ,Berlin, 1882, pp. vi, 230, 5 plates. (Gore.) 

- Ueber eine neue Methode, die Ausdehnung von 
Maa68tiiben zu bestimmen. 

Leopoldina, XlX, 1883, .141-144. 

Sachs. Ges. Wiu., math.-phys. Cl., Ber., for Berioht 
der sikhsiscben Gesellscnaft der Wisstmschaften, 
rnathematisch-physikalischo Claase. 

s0 , Leipzig, 1849+. (Washington, Congress.) 

Slinger (Theodor). Verallgcmeinerung des zusarnmen­
gcsetzten Pernlels. 

8°, Ca;isel, lSSO, pp. 3". (Berlin, Royal.) 

Safford (Truman Henry). On the method of least 
sqnarefi. 

Am. A cad., Proc., u, 1S76, l(l3--201. 

S[aigey (Jacques-Frederic)]. Sur 1es operations geo­
desiq ues ex cent eos en Italie par les ingenieurM-geo­
grapbes franQais. 

Bull. Sci. Math. (Saigcy), nr, 18~5, ZJB-239; Conn. 
d. Temps, 1827, 385. 

--- : Carlini (F. ). Lnngbczza <lel pcnclolo. (Elf. As­
trnn., Milano, 18'i4, 28-40.) Revd. by -. 

Bull. Sci. Math. (Saigey), III, 1825, 298-301. 

Title in full under CARLIKI (F.). 

-- : Ivory (J'. '. Ou the theory of the figure of the 
1·arth. Phil. Mag., L:X \, lS:.?5, 241-24!!. Revd. hy­

Bnll. Sci. Matli. (Saigey), v, 18'26, 87-U7. 

--- : Ivory (J'.). Ellipticity of the earth as deduced 
from experiments made with the peuclnlum. (Phil. 
Mag., LXVIII, 1826, 92-101.) Revd. by-. 

Bnll. Sci. Ma.th. (Saigey), YI, 1826, 269--270. 

--- Comparaison des observations dn pendule a di­
verses fatitudes; faites par MM. Biot, Kater, de Frey­
cinet et Duperrey. 

Bull. Sci. Math. (Saigey), vu, 1827, 31-43, 171-
·t84; Hertha., XIII, 18'2!J, 28i-290. 

--- La. pratique des poida et meaures du systi\me rn~­
trique. • 

16°, Paris, 18;m. 
POGGENDORFF, II, 735. 

--- Sur la figure de la terre, d<lterminoo par les ob­
servations.du pendule. • 

PoGGENDOHFF, II, 735. 

Saint-Claire-Deville (Henri) el Moscart (E.). Sur la 
construction de la regle geodesique internationale. 

Int. Geod. Crtng., Gen.-Ber., 1878, 1-50; 1879, 1-12. 

Saint-German (A. de). Sur la duree des oscillations 
du pendnle compose.• 

Soc. Math. de France, Bull., II. 

Salneuve (J'.-F'.). Conrs de topographic et de geodesic. 
s0 , Paris, 1841; 2• ed., Paris, \850; 3• .ed., Paris, 

1S69, pp. xviii, 663, 24 plateoi. (Gere.) 

Samter (Heinrich). 'fheorie des Gaussischen Pendels 
mit Rucksioht auf die Rotation der Erde. 

8°, Btrlin, 1886, pp. 99. (Oxford, Bodleian.) 

Sands (B. P. ). Description and drawing of a convenient 
signal for observing on secondary stations. (Sands'. 
heliotrope.) 

U.S. C. and G. Survey, Rep., 18"5, 364. 

Sande Bakbuyzen (H. G. van de). Res~me des tra­
vanx geodesiques pendant l'annee 1881. (Pays-Bas.) 

Int. Geod. Cong., Gen.-Ber., 1881-'1::!2, 84-85. 

--- Resnm6 des travaux geodll!!iqnes executes dans 
les Pays-Bas en 11:!83. 

Int. Geotl. Cong., Geu.-Ber., 188'J, 257-259. 

' 
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Sande Bakhuyzen (H. G. van de)-Continned. 
--- Resume des travaux geodesiques executes dans 

Jes l'ays-Bas en 1881. 
Int. Geod. CoBg., G<m.-Bt~r., 18cll, 2"9-261. 

--- Uesum6 ties travaux geodcsiques executes d'l.ns 
Jes Pays-Bas en 1884, 11085 ct l::>dO. 

Int. Geod. Cong., Yerhant1l., 1884-'86, 178-11"2. 

--- Resnme des travanx geodesiqnes executi'\s dar.s 
!es l'ays-Bas en li'.!87. 

Jut. Gcod. Coug., Yerha1all., 11387, viii, 1-3. 
Sanders (Christopher Knight). A series of tables in 

which the weights and measures of France are re­
duced to the English standard. 

8°, London, 1825, pp. JOil. (Southampton, Ord­
nance Survey.) 

Sang (Edward). Notice of an erroneous method of using 
the theodolite, with a strict analysis of the effects of 
various arrangements of reader8. 

Edinb. Phil. Journ., XXVI, 1838, 173-18i!; Uoy. 
Scot. Soc. Arts, Trans , 1, 1841, 264-273. 

Criticising the method used b.v tlrn Ordmrnce Survey. 
.Ah10 condudes that the same instrument is capable 
of '2:iYinS?; much better results by the method of repe· 
tition than by that of single obee1Tations. 

On a method of ohtaining the great.est possible 
degreo of exactitude from the data of a survey. 

Edinh. Phil. Journ., xxv1, 1838, 327-346; Uoy. 
Scot. Soc. Arts, Trans., I, 1841, 287-:l04. 

LT:iticising the Ordnan'-'e Survey, saying their valne of e 
is 1: 149, and au error uf 11" woulti cliange it to 1: 99 
or 1: 298. He also satirizes tho method of allowing 
for spherical excess, which l1as been <loubtfnlly com· 
putc<l, and showing their obserre<l spherical excess 
gave fOr R. valueli differ-lng from one anothei- by 
nearly 7,000 feet. He also obtains five equation& 
which contain all that is needed for- dedllcing, with 
the greatest 1•ossible probability of exactness, the 
1atitud<·s and longitudes oft he Frf.ation 1 and the figure 
of tho earth from geodetical operations. 

On the proper form for a convertible pendulum. 
Edinb. Phil. Journ., XXXI, 1841, 34-38. 

Pendulum. 
]foeycl. Brit., Bth ed., XVII, 185\l, 376-388. 

--- Ou our means for estimatins the density and 
tllruperature of the earth. 

Roy, Scot. Soc. Arts, Trans., x, 1803, 278-285. 

Sanson. lnHtrnction sur la di8position et la tenue des 
rcgist.res de calcnls g6odesiqnes. 

l'ol., Pari:;, an XII (1804)1 pp. xvi, 10 tables. 
(Vienna, War Office.) 

Sansone (Francesco). Measuring the earth'& surface. 
Pop. Sci. Month., xxx, 1886, 242-255. 

Santini (B.). Sulla forz11 centrifuga terrestre in quanto 
Htnrba la direzione della gravita. 

Annali d. Scienze Math. e Fisiche, vu, 1856, 44:>--
4:.3. 

Santini (Giovanni). Elementi di astronomia, con leap­
plicazioni alla geografia, nautica, gnonomica e cro­
nologica. 

4°, Pa.dova, 1830, I, pp. vii, 303, 3 plate8; u, pp. 
366, 2 plates. (Oxford, Bodleian.) 

D•lla figura detla terra, u, 16~195. 
--- Cenni ~tol'ici intorno alla mbura tlell' arco del 

meridiauo di 25° 20' eseguita in R11ssia tlal 1812 fino 
al 18:12. 

Accad, d. Sci. Pa.dova, Riviata, x, 1862, 37:-al. 

&antini (Giovanni)-Continned. 
--- Delle recenti ricerche intoruo alla vera fignra 

della terra, dedota dalle principali Illisure eseguit~ 
nella direzione de' suoi meridiani. 

Ist. Veneta Mem., xr, 1862, 219-267. (Published 
separately.) 

4°, Venezia, 1863, pp. 51. 
A notice of the methode of Bessel, Schubert·, and Clarke. 

--- Relazioni intorno alle aUrazioni locali risultanti 
nei eontorni di Mosca dietro ii confronto delle poMi­
zioni geodetiche con le osservazioni a~tronomiche 
instituti in diversi punti di quel circornlario. 

1st. Veneto Mero., XII, 1864, 77-7ll. 

--- Compendiat.a esposizione <lel modo piu vanta-. 
giosa di risolvcre nna serie di eiprnzioni lineari, 
risultante da os•ervazioni tntte egualmente proba­
bili, per la determiuazione 11egli elementi di una 
proposta. teorica. 

fat. Veneto, Mem., XIV, 1870, 477-510. 

Sawitsch (Ale.xis). An•zng a.uR Herrn C. F. Gau"8' 
l:ntersuchungen Uber die Berechnung trigonometri­
scher Messungen. 

Acacl. de St.-PeteIBhourg, Bull. Cl. Phys. Math., 
YI, 18481 257 -266. 

-- : Struve (F. G. W.). Resultats des operations 
geodei;iqnes de - ... err 1836 et 18:l7. 

Acad. de St.-Petersbonrg, Bull., vm, 1850, 3:17-368; 
Conn. d. Temps, 185:l, 49-78i Acad. d. Sci. Paris, 
Comp. Rend., xxx, l "50, 541-fJ4\J. 

--- Die AnwPndnng dcr Wahrscheinliehkeib1theorie 
auf die Berechnnng der astronomischen Beobacb.­
tnngen und geodatischen Messnngen, oder die Me­
thode der kleinsteu Qnadrate. Deutsch bearbeitet 
vop. C. G. Lais. 

8°, Leipzig, 1863, pp. vi, 3::18. (British Museum.) 
This is a translation of a. ·work in Rus@ian, published 

at St. Petersburg, 1857. 

--- and Lenz (R.). Pendulum ollservationM, ma.de in 
1865 at St. Petersburg, Toruea." 

.A.cad. de St.-Petersbourg, Appendix. 

--- and Smyslow (P. M.). Pendulum observations 
in 1866 at Pulkowa, Dorpat." 

Acad. de St.-Petersbonrg, Appendix. 

--- Sur la determination de la resistance de l'air an 
mouvementdu pendule. 

Acad. de St.-Petel"!lbourg, Bull., IX, 1866, 477-482; 
Mel. Math. Aatron., m, 1866, 681-688. 

-- and Smyslow (P. M.). Pendulum observations 
in 1868-'69, at St. Petersburg, Vilna. • 

Acad. de St.-Petersbourg, Appendix. 

--- Les variations de la pesanteur dans les provinces 
occidentales de l'empire russe. 

Roy. Astron. Soc., l\lonth. Not., xxx1, 1871, 221-2'..?4; 
Mem., :>;.XXIX, 1872, llJ-29. 

Revd.' in Jahrb. iib. d. Fortschr. d. Math., IV, 1872,1;75, by 
GLn. [GLA.18H11K]. 

Analyse des observations faites au Caucase aur 
lea refractions terrestre. 

Acad. de St.-Petersbourg, Bnll., xx, 1875. 

-- : Plantamour (E. ). Recherches experimentales 
sur le mouvement simultane d'uu pendule et de eetl 

impports. Revd. by-. 
.Ast.run. Gea., Vierte]jahrll., Xlll, 1878, 264-274, 
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Sawitsoh (Alexis)-Continued. 
--- Les long-ueurs du peudulc a secondes a Pulkowa, 

St.-Petersbourg, et aux differeuts points de la Russio 
occidentale, corrigecs de !'influence procluite par la 
fiexion cles supports clu pendule construit par JI!. 
Repsold. 

Roy . .A.stron. Soc., Mem., XLIV, 1877-'79, 307-31f>; 
Month. Not., XXXIX, 1678-'79, 36f>-36o. 

--- Qnelques remarqueoi sur la determination de la 
longueur du pendule a secondes. 

Int. Geocl. Cong., Gen.-Ber., 1883, 30-32. 

SAXONY. 
BRUHNS (C. ). Bericht iiber die geodiitischen und astrono­

mischen ..irbeiten im KOnigreich Sachse1l. 
Int. Good. Cong., (len.-Ber., 1865, 3f>-.37; 1866, 45-46: 1867, 
. 12-15; 1872, 53-57; 1873, 29-32: 1875, 215-216; 1876, 122-123' 

1877, 30i-305; 1878, 106-110; 1880, 36-.-37. 

l\ ... AGKL (A.>. Berkht iiber die geodiitischen .Arbeitt><n im KQ. 
nigreich Sachen. 

Int. Geo<!. Cong., Gen .. Ber., 1864, 37-41: 1870, 58-00; 1871, 54-
55; 1881-'82, 126-129; 1884-'86, 218-227. 

-- Dfo Vormessungen im KOnigreich Sacbsen. 
Dresden, 1876. 

8<.;HJH"KR (A.). Ueber das gebrat1chte Grun<lmas1. 
Ann. d. Erdknmle (Ilnghans), vm, 1833, 64-74; x, 1834, 85-

100. 

WEIS.BACH (J.), .Anszug aus dC'm Dericht der k. f:liiehs. Con1-
misaiun tler mitt~leuropii.ischen Gradmessang. 

Int. Geod. Cong. 1 Gen.-Ber., 1863, 26-27; 1865, 32~35i 1866, 43-
45; 1868, 49-53 : 1869, 5~-60. 

-- Europfilscbe Gradmessunz.r im KOnig:r. Sachsen. AF!· 
tronomisch-geoitatisch& Arbeitcn ftir clie Bradnrnssung i.m 
K-Onigreiche Ba.chsen. 4 Abtheilungen. 

40, Berlin, 1882-'86, 

Schaar (:Matthieu). Sur le mou'°ement du p<mdule en 
ayant egard au mouvemeut cle rotation de la terre. 

Acacl. de Belgique, Mem., xxv1, 1851, 1-14. 

--- Rapport de M. Schaar sur im memoire de M. Mo­
ligny re lat.if aux experience• pour determiner fa deu­
site cle la terr.e. 

Acad . .de Belgique, Bull., xix, 18.')2, ii, 476-481. 

Echiifer (Wilhelm). l:ntwickelung der .Ansichten des 
Alterthnms iiber die Gestalt und Grosse der Ercle. 

4°, Insterburg, 18681 pp. 26. (Gore.) 

Schaefer (H. W.). Die astronomische Geographie der 
Griechcn bis auf Eratosthenes. 

so, Flensburg, 1873, pp. 32. (Gore.) 

Schaubach (Johann Konrad). Geschichte der grie­
chischen Astronomie bis auf Eratosthenes. 

so, Gottiugen, 180'2, pp. xviii, 507, 4 plates. (Brit­
ish Masemn.) 

Vermuthung iioor die Kriimmung der Enle, 229-281. 

Schemer (He:nnann). Uebcr die mittlere Dicbtigkeit 
der Erde. 

Zeits. f. Math. (Sch!Omilch), x, 1865, 224-227. 

Schenk (J.). Ueber die Bestimmuug cler Dimensionen 
tles Erdkorpers aus Messungen von Meridianbogen.• 

Olmiitz1 n. d. 

Schel'ffer (Karl). 'l'rigono.wetriseher Versuch von der 
Wahl cles Standes, ans welchen man die Eut.fer­
r-.uug :~Weyer Oerter abwisst, deren nur cincm bcy­
zukomwen ist, wenn in Be.,'..:~1mung dcr nothigen 
Winkel entweder nur in eiuem, ~._,, .. ~· ;n zweyen ein 
Febler begangeu wird. 

ao, Wien, 11'66, pp. 43, 2 plates. {}lerlin, Boyal.) 

Scherlng (Ernst). Erweiternng des Ganss'schen Fan­
damentalsatzes fiir Dreiecke in stetig gekriimmten 
Flach en. 

Ges. cl. Wiss. Gottingen, Naohr., 1868, 389-391. 

Schiaparelli (G. V.J. Delle operazioni fatte negli anni 
1857-'58-'()4 alla R. specola cli Brem per determiuare 
il rapporto clel klafter normale di Vienna col metro 
Iegale di Francia e colle pertiche impiegate nel 1788 
per la misura della base del Ticino. 

1st. Lombardo, Rend., 1, 18fi4, 312-316; 8°, Milano, 
1866, pp. 41 ; Eff. Astron. Milano, 1866, 3-41. 

--- Sulla compensazione delle reti trigonometriche 
di grandc estensionc. 

1st. Lombardo, Reucl., n, 1865, 348-359; nr, 1866, 
27-41. 

--- Sul principio delta media arithmetica nel calcolo 
dei resultati delle osservazioui. 

1st. Lombardo, Rend., 1, 1868, 781-778. 

Schiaparelli (G. N.). Sur le principe de la moyeune 
arithmetique. 

Astrou. Nachr., 1.xxxvn, 11'75, 55-58, 141-142. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., VII, 1875, 109. 

Schiavoni (Federigo). Sulla misura della base geo-
1letiea e.seguita in Puglia. 

8°, Napoli, 1861, pp. 14. (Gore.) 

--- Priucipii fondamentali intorno alla misura cli nna 
base geodetica esposti dal -. 

8°, Napoli, 1862, pp. [ii], 62. (Gore.) 

Confronto tra la. l>ase di Napoli e quella tli Cas­
tel volturuo. • 

8°, Napoli, ltJ6:~. 

--- Intorno a' lavori geodetici nella citta cli Napoli." 
Napoli,. 1863. 

--- Relazione sulla base misurata ne' piani di Cata.­
uia, e sulla rete circonstante. 

Jnt,. Geod. Cong., Gen.-Ber., ll:l65, 584>7. 

--- Relazioue sugli studii fatti per assegrare il co­
efficiente di temperatura, e la lunghezza della tesa 
1lel Spano inviata a Berlino. 

Int. Good. Coug., Gen.-Ber., 1866, 16-21. 

-- Sulla base geodetica misurata in Sicilia nella 
piana cli Catania I' anno 1!"!65. 

8°, Napoli, 1867, pp. 12, l plate. (Gore.) 

Osservazioni geodetiche snl Vesnvio eseguite in 
aprile 1868. 

4°, n. d., pp. 8, 1 chart. (Berlin, Geodetic Insti­
tute.) 

--- Relazione sulle esperfonze fatte 1869 nel ga.bi­
netto geodetico clello stato maggiore per determinare 
defiuitivamente il rapporto fra la tesa italiana e la 
prnssiana. 

4°, Napoli, 1869, pp. 26. (Berlin, Geodetic Insti­
tute.) 

--- Relazione sn' lavod geodetici che ii corpo dello 
stato maggioro italiano va compiendo per contribuire 
alla misura del grad.o enropeo. 

Int. Geocl. Cong., Gen.-Ber., 1871, 25-31. 

--- Osservazioni geodetische snl Vesnvio, eseguite 
nell' anno 1872. 

[Napoli, 1872], pp. 6, 1 plate. 
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Schiavoni (l"ederigo)-Continned. 
--- Relazione sul calcolo della triangolazione di l mo 

orclinc, fra la Calabrie e la Dasilicata. 
Int. Geud. Cong., Gen.-Ber., 1872, 4-6. 

--- Principii di gcodesia.. 
I: Napoli, 1863, }lp. [ii], 300, 9 }Jlates; II: Napoli, 

18<14, pp. 2:!G, 4 plates. (Berlin, Geodetic Institute.) 

Schiegg (Ulrich). Ueber die Vermessung von Baycrn, 
nehRI· Bmnerknngen von Zach. 

Mou. Corr. (Zach), VIII, 1803, 354-3:.f,; x, 1804, 253-
:!67' 278--288. 

Schiffner (Albert). Ein Wort iiber das hei den sach­
sischen Landesvermessungen gebrauchte Gruudmass, 
ing1cichen iiber die Breiten- und Liiugen-Augabeu 
der lforren Oberreit nn<lLohrmann. 

Ann. d. Erdkunc!e (Bergbaus), VIII, 1S:l3, 64-74. 

--- Nocb einige Bnmerknngen iiher die siichsischl'n 
Landes-Vermessnng~n. 

Ann. d. Enlkunde (Berghaus), x, 1834, 85-100. 

Schimpf (Ernst Reinhold). Eine Verallgemeinernng 
des Pendelprohlems. 

sc, Halis Sax., 1882, pp. 32. (Oxford, Bodleian.) 

Schindler. Uelier }'ehler hei der Berechnung eines 
chenen Dreiecks. • 

4c', Prag. 

Schinz (Emil). Heber die Sehwingungen des Rever­
sionspendels im widerstehenden Mittel. 

40, Aaran, 1847. (Derlin, Royal.) 
Znr Ff'ier der 25. J_.Phrw-irksamkeit des Rectors der 

..J.argaui:;chen Kautousschllle, 23-40. 

Schlaefli (Ludwig). Bemerkungen fiber eonfocale Flii­
chen zweiten GradeH und geodiitische Linie auf dem 
Ellipsoid. 

Na.tnrf. Ges. Bern, Mittheil., 1847, 97-101. 

Liisung einer Pendel-Aufgabe. 
40, Bern, 186"7, pp. 27. (Gore.) 

fZum Lections-Katalog der Ber11er Hoobscbnle, 1867.J 

Schlebach. Ueber Genauigkeit uud Brauchbarkeit des 
Messrades bei gewohnlichen Liingenmessungen. 

Zeits. f. Vermes., VI, 1877, 241-249. 

--- : Koppe (C.). Der Basisapparat des General 
Ibanez und die Aarherger Basisrnessung. 

Nordhansen, 1881. Revd. by-. 
Zeits. f. Vermea., XI, 1882, 95-98. 

Schleicher (Franz Karl). Beitriige zur praktischen 
Me1:11Skunst. 

80, Yrankfurt, 1793, pp. xvi, 144, 4 plates. (Berlin, 
Royal.) 

Schlesinger (Josef). Eiue nene Beweisilihrung Uber 
die Lehmann'schen S1itze bei der Pothenot'schen 
Aufgabe und Ableitung einer neuen Formel idr die 
Basis11iuge des Fehlerdreiecks. 

Arch. d. Math. (Grunert), LIV, Hli2, 144-182. 
The length of the base referred to io the dhitance be­

tween points occupied by a plane table. 
Revd. in Jabrb. iih. d. Forbichr. d. Math-, JV, 1872, 579, by 

B[l!Ul'iS]. 

Der gtlOdiitiscbe Tachygraph nn<l das Tachy­
graph-Planimeter, Iustruruente znr schnellen und 
genauen graphischen Cou~truction der ans deu Daten 
einer Theodolitvermessung herznstellenden Detail-

Schlesinger ( Josef)-Con-tinned. 
plane, sowie znr Ausmittlung der F'liicheninhalte, 
nehst Studieu Uber die Libelle nnd das umlegbare 
Ni"Vellir-Fernrohr. 

8", 1877, pp. 115, 2 plates. False!J 11. Frick. (Brit­
ish Museum.) 

Revd. by B[aui<s], Jahrb. iib. d. Furt•chr. d. Math., IX, 

1877. 785-786. 

Schleiben (Wilhelm Ernst August von). Vollstan· 
diges Hand- nnd Lehrhnch der gesamrnten niederen 
Messkunde. 

3d ed., Leipzig, 1845, pp. xxvr, 432, 48 plates. 
Simple surveying. 

Schleyermacher et Eckhardt (C. L. P.). Memoire sy.r 
la rnesure de la base de Darmstadt. 

Bihl. Univ. Geneve, xr, 1819, 3-16, 81-100. 

Schlomilch (Oscar). Ueber die Be~timmnng der Wahr­
scheinlichkeit eines BeolmchtnngRfchlers, 

Zeit.s. f. Math. (Schlomilch), xvu, 1872, 87-88. 

Schmidt (Johann Karl Eduard). Bestimmung der 
Grosse der Erde ans den vorzUglichsteu Messungen 
der Broiteugrade. 

Astron. Nacbr., VII, 18:t!J, 329-332; Roy. Astron. 
Soc., Mem., VJ, 1633, 139; Phil. Mag. (Taylor), vu, 
1830, 409-412. 

--- Lehrbuch der mathematischen und physische.n 
Geographic. 

8°, Gottingen, 1829-'30, 1, pp. l'ii, 564, 3 plates; u, 
pp. vi, 544, 1 plate. (Gore.) 

Von der Gestalt d'"·r Ertle im Allgemeinen, 11 33-45; 
GenauerB Besti111mun~ der Grosse und Gestalt der 
Ertle dUl'Ch Gradmessnngen, 1, 162-241; Theoretische 
Untersnchungen iibt'r die Gestalt d•r Ertle, r, 241-
364; Bestimmung der .A bplattung der Erde durcb 
die an den verschie<lenen Oertern geme806nen Llin· 
gen des Secundenpendels, 1, 365-437. 

Ueber die Dimensionen des Erdkorpers. 
Astron. Eph. fitr 1831, Gottingen, 1830, 105-108. 

--- Ueber die Dimensionen der Erde. 
Astron. Nachr., IX, 1831, 315-316, 371-372. 

--- Mathemati8che Geographie, oder Da.rstellung 
nn~erer Erde, nach ihrem Stanrle nnd Verhaltni;ise 
zn den Ubrigen Himmelskorpern des gewohnlichen 
Sonnensystems, so wie nach ihrer eigenthiimlichen 
Grosse nud der anf ihr duroh Natur nnd Politik ge­
rnachten Eintheilung mit besonderer Beriicksichti­
gung der aufihr wohnendeu Menschen. Ftir Schulen 
nnd znm Privatgebranch. 

4°, Leipzig, 1832, pp. 45, 5 plates. (Munich, Royal.) 

Schneitler (C. F.). Die lnAtrumente und Werkzeuge 
der hoheren und nieileren MC88knnst, sowie der geo· 
metrisch<:'n Zeichnenkunst, ihre Theorie, Constl"nC­
tion, Gebranch nnd P:Mifung. 

2d ed., 8°, Leipzig, 1848, pp. viii, 3i2; 4th ed., 
Leipzig, l&U, pp. xxx:vi, f19'.l. 

--- Lehrbnch der gE!Aammten Messkunst, oder Dar­
stellung der Theorie and Praxia dea FeldmetlllCDs, 
Ni"Vellirens nnd de& Hohenme811!6Dll, der militairiechen 
Aufnahmen, des M&Tkscbeidene und der Anfnabme 
ganzer Lander, sowie . der geometrischen Zeitlhnen­
klUlllt. Zum Selbststuwnm nnd Uuterticht. 

2d ed., So, Leipzig, teM, pp. x, aeB; 3d ed., Leip­
zig; 1861, pp. xii, 474: (Washington, Congress.) 
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Schoder. Schreiben an die Gradmessungs-Commission, 
1866, 1868, 1869, 1870, 1873. 

Title in full under BAUlt (C. W.). 

--- Ueber die Genauigkeit der Messnngen mit Mess­
stange und Mesllband. 

Zeits. f. Vermes., II, 1873, 201-206. 

--- [Bericht von der wtirt.tembergischenLandesver­
messung.] 

Int. Geod. Cong., Gen.-Ber., 1874, 85. 

--- Bericht iiber die geodatischen Arbeiten in Wilrt­
temberg fiir das Jahr 1877. 

Int. Geod. Cong., Geu.-Ber., 1877, 313. 

--- Bericllt iiber die geodatischen Arbeiten in Wiirt­
teu1berg fiir die Jahre ltlSl-'62. 

Int. Geod. Cong., Gen.-Ber., 1881-'82, 141-143. 

Schols (Oh. M.). Over de theorie der fouten in de 
ruimte en in bet platte vlak. 

K. Ak. van Wetens. ,Amsterdam, Verhandel., xv, 
1875. 

Regarding the law of erro1"8 and their limits. 
Revd. in Jahrb. ii!>. d. J<'ortschr. d. Math., vn, 1875, 114-

115. 

Over de aansluiting van een driehooksnet van 
lagere orde aau een drie pun ten van een driehoeksnet 
van hoogere orde. 

K. Ak. van Wetens. Amsterdam, Versl., XVI, 1880, 
297-349. 

Revd. in Jahrb. lib. d. Fortschr. d. Math., .llll, 1881, 835-
836. by G[:EKB (VAN)]. 

Le calcul de la dibtance et de l'azimut au moyen 
de la. longitude et de la latitude. 

Arch. Noori., xvn, ll:l8'2, 101-167; K. Ak. van We­
tens. Amsfiel'dam, Versl., II, 1882--'83, xvii-xviii. 

Revd. in Jahrb. iih. d. Fortllchr. d. Math., XIV, 1882, 942, 
byG(BJ!R(VAN)]; Zoits.f.Vomuca., XI, 1882, 565-568, 
589-597, by ]'. 

Over het gebrink van determinant.en bij de me­
tode der kleinste kwadraten. • 

Nienwe AI·ch. d. Witik., i. 

--- Over de 11pheriBChe behandeling van de spheroid­
ische geodesie met normale doorsnedeu. 

K. Ak. van W etens. Amsterdam, VersL, XVIII, 

1883, i. 
-- Sar I'emploi de la projection de Mercator pour 

le calcnl d'une triangulation dans le voisinage de 
l'~ua.tenr. 

£cole Polytecb., Ann., I, 1885, 1-64. 

--- La courbure de la projection de la Iigne geooe­
siq ne. 

£cole Polytech., Ann., u, 1886, 179-230. 

Schott (Charles Anthony). Adjustment of horizontal 
angles. 

U. S. C. and G. Survey, Rep., 1854, 70-86. 

--- Probable error of observation derived from ob­
servations of horizontal angles at a11y single station 
depending on directions. 

U.S. C. and G. Survey, Rep., 18.54, 86-95. 

--: Petera(C.A.P.). fProbableerror)fromA.stron. 
Nachr., :X.LIV, 181.6, 29-32. Translated by -. 

U. S. C. and G. Survey, Rep., 1856, 307--308. 
- : Maedler ( J. H. ). The Jignre of the ea.rtb. 

Trauala.ied by -. 
·Am. Journ. &i., xxx, 1860, 46-52. 

B. Ex. 17-31 

Schott (Charles Anthony)-Continued. 
--- Problem in Geode&y. D"termiuing a position by 

angle" observed from it on auy number of 8tations. 
U.S. C. and G. Survey, Rep., 1864. 116-119. 

--- Solution of normal equatioui; by indirect elim­
ination. 

U.S. C. and G. Survey, Rep., 1855, 255-264. 

--- Epping base line. Report on the method of 
compntation and resulting connection with the pri­
n1ary t.ria,ngulation. 

U. S. C. a,ml G. Survey, Rep., 1864, 120-144; 1866, 
141. 

- - Primary triangulation of the Atlantic coast. 
Gemletic connection of the two primary base-lines in 
New York and Maryland. 

TT. S. C. and G. Survey, Rep., 1866, 49--54. 
--- Length of the Kent Island base. 

U.S. C. and G. Survey, Rep., 1866, 140. 

--: Hayes (I. I.). Physical observations in the 
Arctic sea8. Rednced by-. 

Washington, 1867. 
Title in full under RAYES (LI.). 

-- Method of adjustment of the secondary triangu­
lation of Long Island Sound. 

U.S. C. and G. Survey, Rep., 1868, 140-146. 

--- Results of the measurement of an arc of the 
meridian. 

U.S. C. and G. Survey, Rep., 1868, 147-153. 

--- Connect.ion of the primary base-lines on Kent 
Island, Md., and on Craney Island, Va., and on the 
accuracy of the intervening primary triangulation. 

U.S. C. and G. Survey, Rep., 1869, 105-112. 

--- Local deflection of the zenith in the vicinity of 
Washington. 

U.S. C. and G. Sarvey, Rep., 1869, 113-115. 

--- Adaptation of triangulations to the various con­
ditions ofcontiguration and character of the surface 
of country and other causes. 

U.S. C.and G. Survey, Rep., 1871, llifl-188. 
Reprinted with additions, 187fi, 391-~99. 

--- Peach Tree Ridge base, near Atlanta, Ga. 
U.S. C. and G. Survey, Rep., 1873, 123-136. 

Measurement by C. 0. Boutelle. 

-- and Doolittle (M. H.). Method of closing a.cir­
cuit of triangulation under certain conditions. 

U. S. C. and G. Survey, Rep., 1875, 279-2!J2. 

-- Tbe Pa.mplico-Chet!a.peake arc of the meridian 
and its combination with the Nantucket and the 
Peruvian arcs, for a. determination of the figure of 
the earth from American measures. 

U. S. C. and G. Survey, Rep., 1877, tl4--95. 

-- Primary triangulation between the Maryland 
and Georgia base lines. 

U.S. C. and G. Sarvey, Rep., 1878, 92-120. 

-- Comparisons of looa.l deflections of the pli;mb­
line. 

U.S. C. and G. Survey, Rep., 18'i9, 110-123. 

--- Description and construction of a new compen­
sation bal!6 apparatus, with a determination of the 
length of two five-meter standard bars. 

U. s. C. and G. Survey, Rep., 1&3'l, 107-138. 
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Schott (Charles Anthony)-Continued. 
-- :Result& for the length of the primary base-line 

in Yolo County, California, measured in 1881 by the 
party of George Davidson. 

U. S. C. and G. Survey, Rep., 1883, 273-288. 

-- International Geodetic Association of Europe. 
.A review of Verhandlungen der vom 11. bis 15. Sep­
tember 1882, im Haag vereinigten permanenten Com­
mi!ISion der europiiischen Gradmessung. 

Science, n, 1883, 656-658. 

-·-- Connection of Lake and Coa.st Survey triangula­
tions. 

U.S. C. and G. Survey, Rep., 1884, 387-390. 

-- Geographical positions of trigonometrical points 
in the States of Massacbnsett& and Rhode Island, 
determined by the Unit.ed States Coast and Geodetic 
Survey between the years 1835 and 1885, and includ­
ing those determined liy the Borden Survey in the 
years 1832 to 1838. 

U.S. C. and G. Survey, Rep., 1885, 285-439. 

-- Ret1ults deduced from the geodetic connection of 
the Yolo base-line with the primary triangnla.tion of 
California. .Also a reduction and adjmtment of the 
Davidson quadrilaterals forming a part of that tri­
angulation. 

U.S. C. and G. Survey, Rep., 1885, 441-467. 

Schreiber (0.). Die koniglich prenasische Landes-Tri­
angulation, Polar-Coordinaten, geographischen Posi­
tionen und Hoben siimmtlicher von der trigonome­
trischen .Abtheilnng der Landee-.Aufnahme bestimm­
ten Punkte von 340 bis 360 der Lange und von 530 
der Breite bis zur Ostsee. 

40, Berlin, 1876, pp. [l], 443. (Berlin, Landll!lanf­
nahme.} 

Herauagegeben von der trigonometriochen Abthellung 
der Land61!-Aufllabm<>. 

Die koniglieh preoasische Landes-Triangulation. 
Haupt-Dreiecke. Dritter Theil. 

40, lierlin, 1876, pp. vi, 340. (Berlin, Landesauf­
nahme.) 

HerAuagegeben von der Abthellung der Landee-A.of­
nabme. 

Ueber die .Anordnong von Horizontalwinkel 
Beobachtnngen auf der Station. 

Zeits. f. Vermes., vn, 1878, 209-240. 

-- Rechnnngsvol'8Chriften fiir die trigonometrische 
.Abtheilung der Lanrlesaufnahme. Formeln und 
Tnfeln zur Berechnung der geographiachen Coordi­
nabm ans den Richtungen und Lii.ngen der Dreiecke­
ll6i ten. 

So, Berlin, 1878. Mittler u. &lot. 
Erste Ordnung, pp. 26; Zweite Onlnung, pp. 24; 

Dritte Ordnung, pp.13. (Berlin,Landesau:fnabme). 
Heraoagegeben von der trlgonometrlaehen AbUieilun11 

der Landes·AnfD&hme. 

Bichtnngsbeobaobtnngen nnd Winkelbeobach­
tungen. 

Zeits. f. Vermes., vm, 1879, 97-149. 

-- Die Reamltate der Basi11meeeung bei GOttingen. 
Zeits. f. Vermea., xr, 18H2, l-17. 

Schreiber ( O. )-Continued. . 
-- Die .Anordnung der Winkelbeobaohtungen im 

Gottinger Basisnetz. 
Zeits. f. Vennes., XI, 1882, 129-161. 

l!Alvd. in Jabrb. iib. d. Fortochr. d. :Hath., XIV, 1882, 
914-1115, by B[HUN6]. 

--: Jordan (W.). Baais-Me88Ung der preueeil!chen 
Landesau:fnahme unter der Leitung von -. 

Zeits. Vermes., xu, 1883, 677-584. 

-- Untersuchung von Kreistheilnng mit zwei und 
vier Mikroseopen. 

Zeits. f. Instrumentenkunde, VI, 1886, 1-5, 47-55, 
93-104. 

-- Bericht der trigonometrischen .Abtbeilnng dl'l' 
koniglich preU11Sischen Landesanfnahme. 

Int. Geod. Cong., Verhandl., 1887, x, 6-13. 

-- Die konigl. preusail!Che Landestriangulation, xv. 
Theil, die Elbe Kette. 

Berlin, 1887. 

-- Ueber gi:lnatigste Gewiohtavertheilung. 
Zeita. f. Vermes., :xvn1, 1889, 57-59. 

Schrenk (A.. P. von). Resultate der Beho:fs der h&hst­
verordneten Landes-Parzellar-Vermeasnng in den 
Jahren 1835, 1836, nnd 1837 aruigeflihrten Trianguli­
rong des Herzogthums Oldenburg. Abgeleitet ans 
der hannoverischen Gradmeasnng. 

Folio, Oldenburg, 1838, pp. 16, 1 map. (Berlin, 
Geodetic Inatitute.) 

-- Bericht fiber die geodiitiechen .Arbeiten in Olden­
burg. 

Int. Geod, Cong., Gen.-Ber., 1866, 21-29. 

-- Bericht tiber die im Jahre 11366 im Gro88hen:og­
thum Oldenburg im Intereeee der mitteleuropaischen 
Gradmessung ausgefiihrten .A.rheiten. 

Int. Good. Cong., Gen.-Ber., 1866, 22-26. 

-- Bericht Uber die geodiitiscben .Arbeiten in Olden­
burg. 

Int. Geod. Cong., Gen.-Ber., 1868, 2&-29. 

-- Schreiben an den Generalliente:oant z. D. Baeyer 
[regarding the geodetic -work in Oldenburg in 1870). 

Int. Good. Cong., Gen.-Ber., 1870, 29-30. 

Schrotz (0.) u11d rearnley (C.). Publication der 
norwegiscben Commhision der Gradme88ung 

Christiania, lSt:l0-'82. 
Title ln full under FB.&llll"LBJ' (C.). 

Schubert (FrleQrich 'l'heodor). Problematis qnisdam 
sphrerici solutio. 

Acad. de St.-Petersbonrg, Acta, xrv, 1786, 89-94 
(Hi.st.). 

-- Popolire Astronomie, -von Friedrich Theodor 
Schnben. 

so, Hamburg, lS:W, 1, pp. xiv, 337, 1 chart; n, 
pp. xiv, 388, 5 plates; 111, pp. xi, 391, 5 plates. 
(Wa.t1hington Obllervatoey.) 

Geaialt und Griieae der Erde, U. 51-'15. 

Schubert cr.-r. de}. [Sur IA geodme en Rnuie.] 
Corr. Aatron. (Zaeh), :a, IBS:J, 171-175. • 

-- [Op6rationa gOOdtSsiquee en R-ie.] 
Corr. A.stron. (Zacb);xn, 1821>, '76-84, 84-89. 

-- Anleltung zu den Berechnungen eiiltll" trigono­
metriechen A.ut.w.hme, UDd Rf de11.Arbeitell the i;opo-
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Schubert (T.-P. de )-Continued. 
graphiscben Bureaus ; nebst den dazu gehorigeu 
Hiilfstafeln. VerfaBSt f"dr die Ofliziere des Corps der 
Topographen vou -. 

8°, St. Petersburg, ll:l:l6, pp. viii, 92, [iii], 90; ta­
bles. (Berlin, Royal.) 

Germ&n end Rnll81&n. 

-- Notiee historique sur les travaux. gOOdesiques en 
RuBSie.• 

St.-P.Stersbourg, 1832. 

-- Memoirs of the army topographic department of 
RnBBia. 

Vols. 1-9, 1837-'44. 

--: Ermann (A.). Ueber die Resnltat der Triangula­
tion von-. 

Arch. Ros. (Ermann), IV, 1845, 274-319. 

-- Expose des travaux astronomiqoes et geode­
siqoes executes en Russie dans on but geographique 
josqu'a l'annee 1855. 

40, St.-Petersbourg, 1858, pp. xvi, 'i!'/7; Supple­
ment, pp. 168; Supplement, No. 2, pp. 161, 1862, 6 loose 
maps. (Gore.) 

Revd. in Zeito.f.allg. Erdkunde, ,'1, 1859, 257-274. 

Essai d'une determination de la veritable figure 
de la terre. 

Acad. de St.-Petersbonrg, Mem., 1, 1859, No. 6, pp. 
32. 

Revd. In Aetron. Nacbr., LI, 1859, 9-12 ; Geogr. Mittheil. 
1Petermann), 1859, 448; Roy. Aatron. Soc., Month. 
Not., JUX, 1869, 104-107, by G. B. AIRY; Am.Joum. 
Sci., :ux, 1800, 46-62. 

Sur l'inflnenoe des attractions locales dans les 
operaticos geodesiques, et particulieremont dans 
l'arc scandinavo-rnsse. 

Astron. Nachr., Lil, 1!360, 321-362. 
Aleo publlahed separately, 4,0, Altona, 1860, pp. 22, 1 

plate. 

Ueber die Figur der Erde. 
Astron. Nachr., LV, 1861, 97-112. 

--: Struve (0.). Ueber einen von - an die Acade­
mie gericbteten A11trag betreffend die russillch-scan­
dinavische Meridian-Gradmessnng. 

Acad. de l:!t.-Petersbourg, Bull., m, 1861, 396--4.24; 
Mel. Math. et Astron., n1, 1866, 319-.159. 

Re..-d. in Gooicr. lllittheil. (Petermann), 1861, 1'7. 

[Schultz, Marcard und lllleineake.] Die Landm6!!8er 
und Feldmesser, ihre At18bildung, Priifnng and Be­
staltung, nebst den allgemeinen Vorschriften iiber 
Verme88nngsarbeiteo. 

so, Berlin, 1884, pp. 143. (Berlin, Royal.) 

Schumacher (Heimich Chrlatiao). Danish standards 
of length. 

Qnart. Journ. Sci., n, 1821, 184-185. 

-- Skrivelee til Herr Doctor W. Obers i Bremen 
inholdende en Beskrivelae over det Apparat ban har 
an vendt til Malin gen af Standlinien ved. Brak i Aaret 
182(>. 

40, Altona, 1821, pp. 12, 2 plates. 
In German, 40, Altona, 1821, pp. 13, 2 plates. 

(British Museum.) 
- Sur la triangulation du Danemark. 

Corr.Astron.(Zaeh), 1, 1~1 :m-m. 

Schumacher (Heinrich Christian )-Con tinned. 
--- Popolare Vorlesungen von Bessel (F. W.). 

Hamburg, 1848. 
Title in full under BBBBBL (F. W.). 

--: Peters (C. A. F.). Bestimmong der Lange des 
eiufacheu Secunden pend els, auf dem Schlosse Giilden· 
stein. Ans den Beobachtungen von -. 

Altona, 1855. 
Title in full under PETEJUI (C. A. F.). 

-- : Peters (C. A. F.). Bericht iiber die neue Be­
recboung tler von - bei Braack gemessenen Basis. 

Den dauske Gradmaaling, 1, 1872, 391-420. 

Schur (Wilhelm): Or1f (C. van). Astronomisch-geo­
datische Ortsbestimmuagen in Bayern. Revd. by-. 

Astron. Ges., Vierteljahrs., XVI, 1881, 1~145. 

Schwahn (Paul). Ueber Aendernngen der Lage der 
Figur und der Rotations-Axe der Erde, sowie iiber 
einige mit dem Rotationsproblem in Beziehung ste­
hende geophysische Probleme. 

4°, Berlin, 1887, pp. 51. (Berlin, Geodetic Insti­
tute.) 

Schweina {Franz Ferdinand). Handbuch der Geo­
dii.sie. 

So, Giessen, 1811, pp. vi, 174, 4 plates. (Stuttgart, 
Royal.) 

Schweizer (Kaspar Gottfried). Untersnchungen iiber 
die in der Nlihe von Moscan stattfindenden Local­
attractionen. 

Soc.Nat.,Moecou, Bull., mvn, 1864, 96-171. 

Schwenter (Daniel). Geometria practica nova. Trac­
tat.us II. Ohne einig klinstlicb geometrisch Instru­
ment allein mit der Messrnhte und etlichen Staben 
(welche ein Landmesser dess Absteckens halben mit 
wol entrahten kan) zur Noht vielerley Weite, Breite, 
LiLnge, Hobe und Tieffe zn erkundigeu. Allerley 
Flechen als Felder, Wisen, Holzwachs, Teiobe, etc., 
auszuruessen und da.n solche wie auch Stii.dte, Ves­
tungen, Schlo1!8er und andere Ge ban, in Grund zu le­
gen nnd anfs Papier zn bringen oder die geriss&nen 
~'iguren abzutragen und anff dem Lande abzn­
steoken. 

So, Niirnberg, 1617, pp. [xiii], 191. (British, Mu­
seum.) 

Schwerd (Prledrlch Magnus). Die kleine Speyerer 
Basis, oder Beweis, d388 man mit einem geringen 
Anfwand an Zeit, Miihe und KQ!lten durch eine 
kleine geuau g.imessene Linie die Grundlage einer 
grossen Triangulation bestimmen kann. 

4°, Speyer, 1822, "(Ip. 99, 3 plates. (Gore.) 

Schwering (K.). Nene goometrische Daratellung der 
geodittischen Linie anf dem Rotationselllpsoid. 

Zeits. f. M.ath. (Scblomilch), xxiv, 1879, 405-407. 

Science. 
4°, New York, 1883+. 

Sci Mem. {Taylor), f<>r Scientific Memoirs (Taylor). 
So, London, 1837-'47. (Washington, Congress.) 

Sci. Mem. (Tyndall), for Scientific Memoirs, Natural 
Philosophy (Tyndall). 

6°, London, 185~. (Wallhingtoo1 Con~.) 
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Scrymgeour (James). Narrative of experiments made 
with the seconds pendulum, principally in order to 
determine the hitherto unassigned amount of the in­
fluence of certain minute forces on its rate of motion. 

Phil. Mag. (Tilloch), u, 18.33, 244-251, 344-350, 434-
44~. 

Seccbi (Angelo). Sugli sperimenti del pendolo fatti in 
Roma a prova della rotaziono dolla terra e per la de­
terminazione e;.setuta della gravita. 

Accad. d. Lincei, Atti, IV, 1850-'51, 325-346; Os­
servatorio, Mem., 1852, xxxviii-xlvi. 

--- Su Ile oscillazione del pendolu avuto riguardo alla 
rotazione della terra. 

.Ann. di Mat. (Tortolini), n, 1851, 238-242. 

--- Deacrizione degli istrnment.i, adoperati ndla 
misura dblla base romana sulla via Appia. 

Corrisp. Scient., IV, 18:>6, 171-l&l. 

--- Misura della base trigonometrica eseguita sulla 
via Appia per <>rdine del governo pontificio nel 
1854-' .. 5. 

40, Roma, 1858, pp. [i], 197, 5 plates. (Gore.) 
--- Une nouvelle u1esure de la base de Boscovich. 

.A.cad. d. Soi. Paris, Comp. Rend., 1860, 377-378. 

~-- Schreiben an den Generallientenant z. D. Ba.eyer. 
Int. Geod. Cong., Gen.-Ber., 1869, 18-19. 

Regarding the geodetic work in Italy for 18l9. 

--- Rapporto della connuissione per la. misura de! 
meridiano c"nt.rale enropeo negli Stat.i Pontifici. 

Ace'ad. d. Lincei, Atti' XXIV, 1871, 232-:.lf>8. 

--- Surles experiences d11 pendule qui vont tJtre en­
treprisPs dallls le t.innel tlu8 .A.lpes occidentales, 

Acad. d. Sci. Paris, Comp. Rend., LXXIII, 1871, 
119'2-119;1, 

Bedillot (Louis-Amedee). Notice historique snr le 
Coast Survey des :t:.tats· Uuis. 

Soc. Oeogr., Bull., t, 18!\1, 41-51. 
Taken fmw the pap•·rofLt.C. H. DAVIS. 

--- Surles determinations rles arc11 dtt m6rirlien ter­
restre et Jes mesures de snperticie des Ara.bes. 

Soc. Geoi,rr., Bull., I, 1851, 226-231. 

Sedlaczek (Ernest). 'Tafel der anf die Bessel'scben 
Erddimensionen bezogenen Gr088en und ihrer ge­
meinen uml natlirlicben Logarithmen iu elf Stellen. 

Wien, 1879, 1 lithograph plate. (Vienna, Geo­
graphic In11titote.) 

--- Mitthcilungen des kaiserl. konigl. militar-geo­
grapbischcn Insiitntt>,a, Herausgegeben auf Befehl 
desk. k. ReichM·Kriegs-Ministeriums. 

8°, Wi<'n, 1881, pp.124, vol. 1, 1881, mit 7 Beilagen. 
(Gore.) 

-- Kata.log der ruit Ende 1881 wirhanden Biicher­
werke des k. k. militii.r-geographiscben Institnt.s-Ar· 
chives :fiir den eigenen Gebraueh der Iustituta-.Ab­
theilungen znsammengestellt. 

Wien, 181::!4; Nachtriige, 1882-'87, 6 vols., Wien, 
1884-'88. (Gore.) 

This catalogue oonlaln• an analysia of aJl the eerla1 pub­
lication• in the libr,.ry. 

Sedlmayer (von). Theoretiscbe Bel!timmnngen liber 
die Grosse des Erd-Halbmeese!'tl. • 

Sirius, VIII, 1875, 128. 
Derived fJom the moon's ooaat1111ta an<\ p-avity. 

Seeliger (Hugo). Ueber die J acobi'sche An11osong einee 
Systems von Normalgleichuugen mit drei Unbekann­
ten. 

A.stron. Nachr., LXXXII, 1873, 249-252. 

--- Ueber die Vertheilnng der Vorzeicben der nach 
einer Ansgleichnng iibrig bleibenden Fehler . 

.Astron. Nachr., x:cv1, 1879, 49-62. 
lteTd. in J nhrb. iib. d. Fortachr. d. 'Math., XI, 18'79, 797 

byB[BUNS], 

W ahrscheinlichkei tsbetrachtnngen ii ber die Ver­
theilung zufiilliger Fehler. 

Astron. Nachr., xcvn, 1880, 289-304. 
Revd. in Jo.hrb. iib. d. Fortsehr. d. Math., xn, 1880, 153-

159, by B[BUNS] . 

Seelstrang (A.). Ideas sobre la triangulacion y mapa 
general de la. reptiblica. * 

8°, Buenos Aires, 1879. 
Seetzen (D.). Geograpbische Bestimmnng einiger Orte 

i u U ngarn a11s Liesganig's nngariBCher Gradmessung, 
astronomisch und trigonometrisch heatimmten Orte. 

Mon. Corr. (Zach), vu, 1803, 37~!8. 
Seidel (Giinther Carl Friedrich). Eratosthenis g.:>o­

grapbicormn fragment a. Edited by-. 
ui0 , Grottingro, 178tJ, pp. xxii, 200. (Gore.) 

The uoonnt of the determi:iation of the arc between 
Alexandria a.nd Syene is ~ive.n on pp. 53-90. 

Seidel (Ludwig). Ueber eine .Anwendung der Wabr­
scheinlicbkeitsrechnnng beziiglich anf den Scbwan.k­
nngen in den Dnrchlliehtigkeitsverhaltnil!llen der 
Luft. 

K. hayer. Ak. d. Wiss., Sitz.-Ber., II, 1863, 320-349. 

Bericht der Gradmessungs-Commission, ld68. 
Title in full under BAUll:Jll<FEIIID (0. M. VON). 

U cber ein Verfahren die Gleicbnngen, auf welche 
die Methode der kleinsten Quad.rate fiihrt, llOWie 
lineare Gleichungen iiherhaupt dnrch suecessive 
Annaherong anfzulOsen. 

K. bayer. Ak. d. Wiss., .A.bbandl., :u, 1874, iii, 81-
108. 

-- Ueber die Berecbnnng der wabrscbeinliebsten 
Werthe solcher Unbekannten zwilK:ben welchen Be­
dingungsgleichungen bestehen. 

Astron. Nachr., I.XXXIV, ]i-74, 193-210. 
Revd. in Jahrb. Ub.d. Feriachr.d. lllatb., VI, 187'1 279, by 

B[llUNI!). 
Selander (:N:il.s Haquin). Gradmatning ooh nivellering 

i Lappland. 
K. Ak. Widens., Ofvet'Sigt, vu, 1850, 250-252. 

-- : Struve (P. G. W.). Are du m6ridien de 20° 20' 
mesnr6 depnis 1816 jusqn'en ltl50 sons la direction 
de-. ' 

St.-P6tersbourg, 18.'>7, 1860. 
Title in f'DU under STRUVE (F. G. W.). 

Senannont (Hemi-Hureau de). Sur quel~nes instru­
ments imagin6s par M. Porro, pour abreger et sim­
plifier les operations de la geod.6sie, de Ja topographie, 
du nivellement et de Parpeniage. 

Ann. d. Mines, XVI, 1849, 383-dS. 
Sereni (Carlo). Geodesia. • 

8", Roma, lSW, 16 tablea. 
Berrier et Peytier. Sur les optlrationa g6od.158lqnee 

exooutees en :Morie, en 1829-'30. 
Conn. d. Tempa, 1835, 63-76. 

llevd. In floe. Geogr., :Bull., XIX, 1833, 89-106. 
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Servus (B. ). Gaschichte des Fernrohrs bis auf die neuste 
Zeit, mit acht iu dern Text gedruckten Abbildungen. 

8°, Herlin, 1886 [1885], pp. iv, 134. (Oxford, Bod­
leian.) 

Seyffer (Karl Felix von). De positu basis et retis tri­
angulorum impensa Regis per totam Bojoariam por­
rectorum ad meridianum speculm A.St.ronomicai Regiai 
relato azimuthis observatis et ad calculos revocatis 
mmc primum definito. 

K. hayer . .Ak. d. Wiss., Denkschr., m, 1811-'12, 449-
521. 

Also i8"ned as a separate. 

Sheepshanks (Richard). [Account of his experiment.a 
for restoring the standard yard.] 

Roy. Astron. Soc., Mern., XVI, 1847, 423-494, 541-542; 
XVII, 1849, 146-147; XVIII, lb50, 188-189 i XIX, 1851, 
:tth!; xx, 1851, 218; xx1, 185'4, 201 ; xxn, 1854, 235-
2:~1" i XXIII, 1854, 100-103 i XXlV, 1856, 230-233. 

Short (James). An account of a book entitled: P. D; 
Pauli Fl'isii Mediolanensis, "Disquisitio mathmna­
tica in <;ausaw physicaw figurre et magnitudinis tel­
lnri~ nostrre '', Milan, 1752. 

Roy. Soc. London, Phil. Trans., 1753, 5-17. 

Shortrede (Robert). Logarithmic and new astronom­
ical and geodesical tables. 

4°, Edinburgh, 1844, pp. iii, 634. (Oxfor<l, Bod­
leian.) 

-- On the latitude of Debra, an<l of the disturbing 
attraction of the Himalayas, 1848. 

Roy. Astron. Soc., Mem., XVII, 1849, 93-106. 

Shuckburgb-Evelyn (George .Au.gustus William). 
Account of some endeavors to ascertain a standard 
of weights and measures. 

Roy. Soc. London, Phil. Trone., LXXXVIII, 1798, 
133-182. 

Revd. in Bibi. Brit. Geneve, x, 1799, l~. 

Slckdhar (Babu Radhanath). Tables to facilitate the 
comvutation of a trigonometrical survey, and the pro­
jection of maps for India. Computed and arranged 
by Babu Radhanatb Sickdhar. Puhlished hy order 
of Lt. Col. A. S. W angh. For the use of the survey 
department. 

8", Calcutta, pp. xvi, 30. (Gore.) 

Sid. Men., for Sidereal Mellllenger. 
4°, Cincinnati, 1846-'48. (Wllollhington, Observa­

tory.) 
Siebert (.John S.). The heliotrope and its U808. 

Eng. Soc. of Lehigh Univ., Joum., 1, 1885, 31-34. 

Siefert (Otto). Entwickelung der Ansichten des Al­
terthums Uber Gestalt und Gro886 der Erde. • 

Separatabdmck aua dem Program dea Gymnasiums zu 
Inaterburit 18611. 

Siegfried Bericht Uber die geoditischen Arbeiten in 
der S<lbweiz fUr dae Jahr 1878. 

Int .• Geod. Cong., Gen.-Ber., 1878, 112. 

SIGNALS. 
BoUTELl,E (C. 0.). Deaerlption oftripeda and 8Caft'olds. 

U.S.C.lllld G. Survey, Bep., 1855,361-11113; lllll8, 199-llM!. 

-.. Goodetio ni.ht Blgn&la. 
U.S. C.aad G.Survey, Rep .• 1880, 116-109. 

c. Geodetic obaerntiana lly night. 
J onm. Fruit. wt., CIV. 111'/'7, 22'7. 

CABLllll (I'.). Etpoai&iolle delle .-ervuioni di algnali a. pol· ........,. 
Et!'. Adnll., )[Quo 11128, 113--36 ; 18211, :&H!I. 

SIGNALS-Continued. 
CUTIS (R. D.). Signals. 

U.S. C. and G. Survey, Rep., 1882, 156-160. 

FARLEY (J.). Deocript.ion of a convenient signal 
U.S. C.and G. SuTvey, Rep., 1855, 3iJ3...3M. 

HlLGAllD (J.E.). Description of a new form of p:eooeticsignals. 
U.S. C. and G. Surves, Rep., 1867.145. 

Jurns (H.J. Sketches of scaffolds erected over the stations 
or the Ordnance Snn·ey. 

Sout1iamptou, 1865. 

LAUSSBDAT (A.). Sur l'emploi dee sign.aux lumioeux dans les 
operntions l!'.iiodesiques. 

.Acad. d. Soi. Paris, Comp Rend., LJ<XVIII, 1874, 898-901. 

MART1118 (C.). Une station geodesique au sommet du Canij!:ou. 
PariB, 1872. 

PA.SCHEI< (F.). Ueber das sogenannte Dreben der Be<Juach· 
tnngspfeiler. 

Astron. Nachr., LXJII, 1865,49--72. 

PEBlURR (F.) . .lf:tndecompara.tjve des obsen-ations dejonret 
de nuit. '" 

Int. Gt'Od. Cong., Gen.-&>r., 1875, 144-150; A.cad. d. Sci. Paris, 
Comp. Rend., LXXXJV, 1877, 1312-1315, 138()-1383; Int.. Geod. 
Cong., Uen.-Ber., 1877, 59-65. 

SANDS (B. F.). Description ofa. convenient elgnal. 
U. S. C. and G. Su1-vey, Rep., 1855, 364. 

WERNER (W.). Die WinkelmeMnngen bei TAge nnd be! 
Nacht. 

Zeits. f. Instrumentenkundo, III, 1881l, 225-237. 

WillSON (0. S.). Method vf reconnoi""8nce, signal building 
and naming of stations. 

Final Results N. Y. State SuTvey, 1887, 115-122. 

-- Night oignala for geodetic work. 
Science, 1. 1883, 70-71. 

ZACH (F. x. vo111). Sur Jes signaux de foo. 
Corr. Aetron. (Zach), vu, 18:!2, 272-273. 

Sigorgne (de) Demonstration de la creation immediate 
de la terre en 6tat !>Olide, et de l'impossil>ilite des 
causes vhysiques pour la format.ion de sa figure. 

Bibi. Brit. Genev•·, xxiv111, 1809, 99. 

Silva (Prancisco Maria Pereira· da). Rapport sur 
l'etat des tra\'aux: l-(6otl"'8iques du Portugal en 1875. 

Int. Geod. Cong., Gen.-Ber., 1875, 190-205. 

--- Direc~iio geral dos t.rabalhos geodesicos topo­
graphicos, hydmgraphicos e geologicos do reiuo. 
Relatorio do anno de 1875. 

8°, Lisboa, 1876, pp. 43. (Vienna, Geographic In­
stitute.) 

-- Direc1;iio geral dos trabalhos geodesicos, topo­
graphicos, hydrographicos e geologfoos do reino. 
Relatorio dos trabalhos execntados n'esta direci;iio 
duraute o anno de 1874. 

8"1 Lisboa, 1876, pp. 18. (Vienna, Geographic In­
stitute.) 

-- Rapport sur lee travanx g~esiqnes, topograph­
iques, bydrographiques, et geologiques du Portu­

gal, 1878. 
8". Lisboune, 1878, pp. 53, 4 plates. (Vienna, Geo-

graphic Institute.) . 
-- Rapport snr Jes tra.vaux g6od6siqnes en Portu­

gal pendant l'ann6e 1877. 
Int. Geod. Cong., Gen.-Ber., 1877, 302-304. 

-- Travanx g6odesiqnes extlcut6! en Portugal pen­
dant l'anne,; 1878. 

Iut. Geod.. Cong., Gen.-Ber., 1878, 96-98. 
Simon. Memoire snr les operations goodesiqnee et topo­

graphiqnes du d6partement dn CalvadOB. 
Acad. de Caen, H6m., 1829, 100-168. 



 

486 UNITE.0 STA'l':F.:S COAST AND GEODE'JIIO SURVEY. 

Simon (Paul). Gewicht.sbestimmung f'dr Seitenverhlilt­
uiBBe in schematischen Dreieck11netzen. 

4°, Berlin, 1889, pp. 39. (Gore.) 
Veriitfentlichnng de• konigl. preossichen Geoditiechen 

Institute. 

--: Gauss (C. F.). Abhandlungen zur Methodeder 
kleinsten Qnadrate. 

Berlin, 1887. 
Title in fnll under G.u:ss (C. F.). 

Simons (P.). Triangulation du royaume de Belgique 
cx6cutee par MM. Jes officiers de la section geodesique 
dn depot de la guerrc. Mesure des bases et observa­
t.ions ast.ronomiques. Publiee avec l'autorisation de 
M. le Ministre de la gnerre. 

4°, Bruxelles, lon7, pp. vi, 728. (Southampton, 
Ordnance Survey.) 

--- Scbreibeu au den Generallieutenant z. D. Baeyer. 
Int. Geod. Cong., Gen.-Ber., 1869, 4-5. 

Cnnceming the geodetic work done in Belgium during 
1869. 

Rapport sur les travaux geodesiques executes en 
Relgiqu11 pendant l'ete de 1870. 

Int. Geod. Cong., Gen.-Ber., 1870, 6. 

Simpson (T. ). Mathematical dissertations. 
4°, Loudon, 1740. 

One finds in this several cnrione memoirs on the figure 
of the earth.-LALANDE, '20. 

Siraped (William-Smith de). De la forme de la terre 
et son intlnence snr la geographie et l'astronomie; 
rnemoire pr6sente a !'Academic <l<'s sciences de Phi­
ladelphie par -. Tradnit par Lamarche. 

8°, Paris, 1828, pp. 52, 1 plate. (Berlin, Geodetic 
Institute.) 

Skogman (C.). Completfon of the preliminary snrvey 
of Spitzbergen, undertaken by the Swedish Govern­
ment with the view of Bl!certainiug the practicabil­
ity of the measurement of an arc of the meridian. 

Roy. Soc. London, Proc., xm, 1864, 5iil-{i53. 

Sloudaky (Th.). Probleme principal de la haute gOO­

dlisie.• 
Moscou, 1883. Katkojf. 

Revd. in Jahrb. iib. d. Fortscbr. d. Math., Xvi, 1884, 1081-
1082, by P(rrzow]. 

EAAai de solntion du probJeme gliodesiqne. • 
Moscon, 1884. Katkojf. 

Jabrb. iib. d. Fortechr. d. lt:&tb., XVI, 1118-1, 1082. 

--- La figure de la terre d'apres les observationa du 
pendnle. • 

Moecou, 181::l6. 

Smith (Edwin). Determinations of gravity with the 
Kater pendulums at Auckland, New Zealand; Syd­
ney, New South Wales; Singapore, British India; 
Tokio, Japau; San Francisco, Cal. ; and Wa&hing­
ton, D. C. 

U. S. C. and G. Survey, Rep., 1884, 439-473. 

Smith (Henry John Stephen). On a property of a 
small geodesic triangle on any surface. 

Hrit. A. A. S., Rep., 1882, 54S. 

Smith (William). Terrestrial measurement between 
the observatories of Norriton and Philadelphia, with 
the difference of latitude and longitude thence de­
duced. 

Am. Phil. Soc., Trans., 1, 1771, 114-120. 

Smyslow (P. M.) et Sawitsoh (A. N.). 
Tit.lea in full under SAWIT8CH (A.N.J. 

Smyth (R.) and Thuillier ( B. L. ). Manual oC surveying 
for India, detailing the mode of operations on the 
trigonometrical, t-0pographie, and revenue surveys 
of India. 

Calcutta, 1851-'5.5. 
Title in foll under THUILLlllR (H. L,>. 

Snelliua van Roijen (Willebrord) : Casaini ( J. ). Sur 
la mesure de la terre par-. 

Aca<l. d. Sci. Paris, Mem .. 1702, 60-66. 
Title in foll under CASSINI (J.). 

-- : Caasini de Thury (C.-F.). Jonetion de la me­
ridienne de Paris avec celle de -. 

Acad. d. Sci. Paris, Mlim., 1748, 123-132. 
Title in full under CA!ISINI DB THURY (C.-F.). 

--- : Delambre (J.-B.-J'.). Hietuire de l'Bl!tronomie 
moderne. Treats of ---

II, 18'.ll, 92-125. 

-- : Oudemans (J'. A. C.). Het probll'ma van-. 
K. Ak. van Wetens., Versl, xix, 1885, 436-441. 

--- Eratosthenes Batavus, sen de terrm ambit.us vera 
qua.ntitate suscita.tns. 

120, Lugdnni Batavornm, 1617, pp. [x], 263, [1]. 
(Oxford, Bodleian.) 

Soc. Beige Geogr., Bull., for Bulletin de la Socilite beige 
de geographie. 

s0 , Anvers, 1870+. (Washington, CongreBB.) 

Soo. G!Sogr. Bull., for Bulletin de la SocieM de geo­
graphic. 

so, Paris, 1821+. (Washington, Congress.) 

Soc. Nat. Mosoou, Bull., for Bulletin de la Societe im­
imperiale des naturalistes. 

s0 , Moscou, 18'l9+. (Washington, Congreas.) 

Soc. Ital. Verona, Kem. Mat. Fis., for Memorie di mate· 
matica e di fisica della Societa italiana de.Ile scienze. 

40, Verona, 17S2+. 
Soc. Mu:. Geogr., Bol., fur Boletin de la Soeiedad me:xi· , 

cana de geografia. y estadfstica. 
So, Mexico, 1861-'6.'l l 11 vols.). (Washington, Cou­

grees.) 

Soc. Philom., Bull, for Bulletin de la Societ6 philo­
matiq ne de Paris, Bulletin des acience& 

s0 , Paris, 1791-lSll; Nouveau Bulletin, 1Sl4--'26, 
lS'Jl!-'33. (Cambridge, University.) 

Boo. Phys. Genhe, lllem.., for Memoires de la Socilite 
de physique et d'bistoire naturelle de Genllve. 

40, Geneve, 1821+. (W811hinglion, CongreBS.) 

Soc. Sci Montpellier, Rec. d Bull, for Recueil des 
bulletins de la Soci6t6 libre des sciences et belles­
lettres. 

so, Montpellier, 1803-'15 (6 vols.). (Oxford, Bocl-
leiau.) · 

~oc. Sci. Neuchltel, Bull, flW Bulletin de la Societe 
des eciences naturelles. 

So, NeuchAtel, 1843+. (Wll8hington, Congrel!B.) 

SOC. Sol. Upsala, .Acta, for Acta liieraria et 1Kl.4mtiarum 
auecire. 

40, Upealire, 1730--'39 (OOvols. ). (Oxford, Dodleian.) 

Sohncke (Ludwig .Adolph). Blbliotheea matbema­
tica. Verzelcbniss der Bticher t1ber die geiiammten 
Zweige der lrfathem&tik, ala: .Ar.ithmetik, hohere 
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Sohncke (Ludwig Adolph (-Continued. 
Analysis, constrnirende nnd ana.lytische Geometrie, 
Mechanik, Astronomie nnd Geodaeie, welche in 
Deutschland und dem Auala.nde vom Jahre 1830 bis 
Mitte des Jahres 1854 erschienen sind. 

Ile, I,eipzig, 1854, pp. ix, 388. (Gore.) 

Soldner (Johann von). Vorscl1lag zur Grad-Me88ung 
iu Afrika. 

Mon. Corr. (Zach), rx, 1804, 3.'>7-362. 

--- Ueber die kiirzeste Linie anf dem Sphii.roide. 
Mon. Corr. (Zach), xr, 1805, 7-22. 

--- Ueber die schwedieche Messnng des Meridian­
grades. 

Astron. Jahrb. (Bode), 1806, 268. 

Soleil (Henri). Note eur une mesure de longnenr inva­
riable avec lee changemente de temperature. 

Aca<l. d. Sci. Paris, Comp. Rend., LXIX1 1869, 954. 

Sonderhof (A.). Die geodatiscben Correctionen der auf 
dem Spharoid beobacht.eten Horizontalwinkel. 

Arch. d. Math. (Grunert), LI, 1870, 20-41, 
Nachtrag zn der Abhandlung: Die geodii.tischen 

Correctionen, etc. [the above], pp. 42-45. 
Revd. in Jabrb. ilb. d. Fortscbr. d. :Math., n, 1869-'70, 838, 

by BRUllll. 

Ein Beitrag zur hoheren Geodiisie. 
Zeits. f. Math. (SchlOmilch), xvn, 18721 89-128, 177-

231. 
A.a a aeparate, !!", Leipzig, 1872, pp. i-vli, 1-95. 
Revd. In J ahrb. iib. d. Forteehr. d. Math., IV, 1872, 576, by 

.B[RUKS]. 

Spii.th (Johann Leonhard). Geodiisie, oder Anweisung 
zum Feldmessen, zum Gebranch auf Schulen. 

Allg. litt. Zeit., 1790, ii, 267; Gott. Anzeigen, 1791, 
ii, 806. 

--- Die hohere Geodiillie, oder die Wissenschaft, die 
Reiche der Erde, und diese selbst, geographiscb auf­
zunehmeu und zu chartieren. 

so, Miinchen, 1816, pp. xii, 436, 4 plat.es. (Gore.) 

SPAIN. 
A.Oil (E.-H . .J. ). La jonction gOOdealque entre l'Espagne et 

!'Alg6rie. 
Acad. de lleljliqne, Bull., 1, 1881, S-18. 

BA.BIU.QUaR (J .. H.). Jooction gOOcleslque de l' Algerle avec 
l'Eapagne. 

bt. Geod. Cong., Gen.-Ber., 1880, •7-53. 

FolmR (P.). DM Verbindnngniereek zwlachen den Drei­
eekenetzen von Spanien und Algier. 

Zeits. f. V ermea., n, 1882, ~ 

IH!IU (C.). E:<}I086 de 1'6tat dee travaux g6od6•iques 
pounmivia en Espagne. 

IDt. Geod. Cong., Gen.-Ber,, 1885, 57-58; ll!£9, 112-85; 1870, 69-
70; 1871,65-416; 1812,57-58; 187&,83-811; 1875,219-222; 1878, 
125-128; 1877, 309-312; 18'78, 112-115; 1879. 115-117 ; 1880, 
41-47; 1881-'G, 134-Hl ; 1883, 283-285; 1884-'1!6, 12'-127; 
181r1, xlli, 1-3.. 

- - }(emorlaa del Inatituto geogmfloo y estadiatloo. 
7 vola., l4adrld, 187~'88. 

-- Jonction g6od6aique et aatmnomiqne de l'Alg6rie avec 
l'Espape. 

Parie, 1888. 

LJ.t:l!llllDA.T (A.). Notice mr lea travaux pod6aiqoea de la 
carte d'EllPlllDB• 

Acad. d. ScL l'arla.,Oomp. Bend., XIXID, 1158, 473-475; LXII, 

1881, UI07-10lt. 

-- liolie Jelath-e au pl"Olongtiment de la m6rldlenne de 
7ruMle e~ d'Jl:epape en Algerie. 

Aea4 d. ScL Parle, Comp. Bend., LllV, 1872, 1'112-1600. 

.. 
SP Am-Continued. 

N. (T. H.). A feat in triangulation. 
Na.tu re, XXI, 1880, 157-158. 

OESFEJ.n. A ndentungen ,;n zwei wichtigen geoditischen 
Operationen. 

Ann. d. Erdlmnde (Berghana), vm, 1833, 394-396. 

PERR!KR (F.). Jonction gliodlisiqne de l'Esp&gne avec l'Al­
J!:lirie. 

Aead. d. Sci. Paris, Comp. Rend., LXXXIX, 1879, 885-889; Ob· 
servatory, Ill, 1880, 326-327; Int. Geod. Cong., Gen.-Eer., 
1880, 47-53; Acad. d. Set Paris, Comp. Rend., crv, 1887, 
1817-1821. 

REITZ (F. H.). Ueber die trigonometriacbe Verblndung von 
-Spanien und Algerien. 

Hamburg, 1883. 

ANON. Estados de las operacionea geod~Bicas de Eapana en 
I 0 de abril de 1S69. 

8°, Madrid, 1869, pp. 15, 1 m&p. 

Sparre (de). Sur le pendule de Foucalt. 
i;o, Bruxelles, 1883, pp. 16. 

Spencer (Herbert). The form of the earth no proof of 
original fluidity. 

L., E., D. Phil. Mag., xxx, 1847, 194-196. 

Spencer (J. C.). Plan for reorgsnh:ation of the Coast 
Survey, with directions and instructions from the 
Treasury Department, June 3, 1843. 

8°, [Washington, 1843]- (Gore.) 

SPHEROm, BESSEL'S. 
ALBl!.ECHT (T.). Die Umkehruug der Beeael'achen Methode 

der apbaroidisohen U ebertragung. 
Aatron. Nachr., XCVl, 1880, 209-218. 

BRUNS (B.). UeberdieUmkehrungderBeesel'achenl!etbode 
der aphii.roidiachen U eherfr&2"0Dg. 

Astrou.Nachr.,xcvn, 1880, 73-74 .. 

Stiihelin (Chr. ). Die Lehre der MeMung von Krii.fte 
mittelst der Bifilarsuepension. (H.) 

4°, [Basel, 1852], pp. 204, 9 plates. 

Stambucchi. Triangolazione della citta di Milano e 
snoi eobborghi. * 

Stam.kart (P. J.). Verhandeling over de meetkundige 
inhoudsvinding der Nederlandscbe Matendoor. * 

's Gravenhage, 1844. 
Sohncke, 292. 

--- Over het bepalen van kleiue verschillen tu88ehen 
lengte afmetingeu. * 

Arnst., 18.51. 

--- Over de basismeting in de Haarlemmermeer in 
den zomer van het jaar 1868. 

K. Ak. van W etens., Mededeelingen, 1x, 1869, iii, 
267-294. 

-- Sur nne mllthode simple ponr la comparaison 
exacte dee mesnl'fl!I de longueur. 

Arch. Neerl., v, 1870, 15-23. 

-- Berichte iiber die geoditisehen A.rbeiten. [Neth­
erlands during 1S70.] 

Int. Geod. Cong., Gen.-Ber., 187.0, 8-10. 

-- Bericht iiber die geodatischen Arbeit.en in Hol­
land pro 1873. 

Int.Geod.Cong., Gen.-Ber., 1873,4. 

-- Rapport sur lee travanx g6od6Biquea en Noor­
lande en 1875. 

Int. Good. Coug., Gen.-Ber., 1875, 179--180. 

-- Rapport snr les tt"avaux g6od6siques ex6caUs 
en Neerlande en 1876. 
· Int. Geod. Cong., Gen.-Ber., 1S76, 105-106. 
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• 
Stamkart (F. J. )-Continued. 
--- Rnpport sur les travanx g6odesiqnes en Hollande 

pendant l'annee 1878. 
Iut. Geod. Cong., Gen.-Ber., 1878, 86. 

--- Resuru6 des travanx g6od6siques faits dans les 
Pays-Bas en 1879. 

Int. Geod. Cong., Gen.-Ber., 1879. 9'2-94. 

--- et Bosscha (J.). Resume dee travanx geodesi­
quee executes dans !es Paye-Bas en 1880. 

Int. Geod. Cong., Gen.-Ber., 1880, 20-22. 

Stampfer (Simon). Ueber die Genauigkeit des Visirerni 
beirn Winkelmessen. 

Polytech. Inst., Jahrb., XVIII, 1834, 211-236. 

--- Beschreibnng eines Apparates um den Abstand 
der Schneiden bei einem Reversionspendel zn meSBen. 

K. k. Sternw!l.rte, Ann., xv, 1835, 1-lxi. 
--- Beobachtungen an zwey unver&nderlichen Re­

vel"8ions-Pendeln. 
K. k. St.ernwarte, Ann., xvi, 1836, xxvi-xxxii. 

-- Ueber die technische Bearbe1tnng der Rotations­
zapfen an astronomischen und geodatiscben Instru­
menten nnd Uber den Einfluss ihrer Unvollkommen­
heit auf die Beobachtungen. 

Polytech. lust., Jahrb., XIX, 1837, 1-33. 

--- Ueber das Verahltniss der Wiener Klafter znm 
Meter. 

K. k. polytech. Inst., Jahrb., 1839, xx, 145-176. 
Su PHONY, Ueber die Vergleichung, etc. 

Stancari: Zach (F. X. van). Notice sar !es operations 
geodesiques de -. 

Mon. Corr. (Zach), 11, 1819, 115-126. 

STANDARDS OF LENGTH. 
AIRY (G. B.). Construction of the new national standard of 

length. 
Roy. Soc. London, Phil. Trans., CXLVD, 1857, 621-702. 

AuzouT (A.). .Mesuree prises sur lee originaux, et comp.a.reea 
avec le pied du Chastelet de Paris. 

Paris, 1693. 

B..1.EYBR tJ. J.). Die Anfertigung einiger Copien von der Bes­
&el'scben Toiee. 

Astron. Naehr., xxxvm, 1804, 273-288. 

-- Die Ver&uderungen, welcbe M&.1188tabe von Ei.en and 
Zink mit der Zeit erleiden. 

Int. Geod. Cong., Gen.-Ber., 1866, 3441. 

-- Massverglekhungen. 
Berlin, 18i2, 1876. 

-- [Regarding the length of tbe standard toise.) 
Int. Geod. Cong., Gen.-Ber., 1880, 50-53. 

BAILY(}<'.). Report on the new ata.ndard scale of the 1K1Ciety. 
Ro.>·· A•tron. Soo., Month. Not., m, 1833-'36, 179-1!!8; Mem., 

IX, 1836. 35-184. 

BARK.I.RD (F. A. P.1. Comparison ofmetree. 
U.S. C. and G. Survey, Rep., 1867, 134-137. 

BARlUQUER (J. M.l. Estmlios experimentalPo en qne .e fnnda 
la equacion de! metro de platino deflnido por trazo8 de 1 .. 
comis1on de pesas. · 

Inst. Geogr. y Estadlstieo, Mem., 1v, 1883, 1-96 

llAssor ( L I. lhalonnage dfls regles g6odo\siqnes du service 
~oographique de France. 

Int. Geod. Cong., Verhandl., 1887, [VI], l-4. 

BBJOEL (G. W. 8.). Ueber den franzilAt.ch•n DH\tre als mate­
ri<>llos Maas beLrachtet. 

Mon. Correa., YIII, 181h1, 101-115. 

BBNOIT. Resultat• des oomparaillOTls de la tot.e du Peron an 
metre intemational. 

Aead. d. Sci. P8ria, Comp. Rend., CVl, 1888, 977-882. 

STANDARDS OF LENGTB-Coatiuaed. 
BEssEL (F. W.). Darstellung d@r Untersucbungen uml lfARB­

regeln durch die Einbeit dos preussisehen IAngenmlM!Be& 
veranlasat worden siod. 

Berlin, 1839. 

RIOT (J .. B.). Lettre snr le rapport du metre au pied anglaia. 
Ann. de Chim., vu, 1817, 13-16. 

Bo..i.z tJ.). Propo"8.l for a new method of detnmiuing a fixed 
unit of measure, by deducing the Ra.me from the curva.tnre 
of t be earth. 

Phil. Mair. (Tilloch), LXI. 1823, 266-269. 

Jlo&CK (A.). Metrologische Untersuchongen fiber ..• Masee 
des Altertbnms. 

Berlin, 1838. 

Blllll!CH (A.). Die Beetimmnng der Ausdehnungs <>0efficient 
von Eisen und Zink ••. 

.Astron. N achr., xmx, 1881, 177-190. 

HOHN (C.). Ueber einen Temperahtreinflusa bei gooditischen 
Lii.ngenm66BU:ngeo. 

Zeits. f. V ermes., XI, 1882, 514-523. 

Bo1rn (G. M.). Standards of length and their subdivisions. 
J<>nrn. Frank. last., cxvn, 1884, 281-2115. 

BoNNll (R.). Principes snr Jes mesures en longueur •.• 
Paris, 1790. 

BORDA (J •. Q. DE). Rapport fait a 1' Academie des sciences sur 
le choix d'nnite de meaures. 

Acad. d. Sci. Paris, Mlim., 1791, 7-16 (Hist.). 

BosscHA (J.). Relation des experiences qui ont servi A la 
construction de dcux metres etalon• en platlne iridie. 

~cole Polvt..ch., .Ann., I, 1885, 65-1.U; 11, 1886, 1-122. 

BoucHOTTE Cl!.). ~tude sur la valenr du stade, de la coud6e 
ct de quelqut1e antree mesures aneiennes. 

Acad. de Metz, Mero., XLI, 1859-'80, 416-448. 

BoUGUF;R (P.J. Eirperiences faites a Quito ... sur la dilata. 
tion et la contraction que &Onffrent Jes met.aux par le 
cbaud et par le froid . 

.A.cad. d. Sci. Paris, Hist., 17'5, 230-260. 

BRISSON tM . .J.). Essai sur l'nniformite des me•nre• ... 
Acad. d. Sci. Paris, Mem., 1788, 722-7%7. 

BRIX (A.F. W.). Bericbt iiber die Vergleichungen zweier 
Metermaasse mit Urmeter zn Paris. 

Berlin, 1864. 

CARNEY. lf0muire sur lee poide et lee mesures. 
:Montpelller, 1792. 

CHISHOLM iH. W.J. An account of comparisons between two 
Rllssian pendulums and Repsold's scale, and between Rep­
sold'• sc:ile and the standard yard. 

W ard"n of the Standard", :Rep., v, 1873-'74, 26, 39-43. 

-- &ience of weighing ••• and standards ofmeuure and 
weight. 

London, 18'T7. 

CLARK (J. :M.). The Englieh mile; its relation to the aize of 
the earth. 

Van Nostra.nd's Mag., xxvm, 1883. ~. 

CLA.&KE (A. R.). Comparisons of the atandards of length of 
En.!!land, France .•. 

London, 1886; Roy. Soc. London, Phil. Trans., 1873, 44G-fell. 

COLE (W. H.). Compariao11s of the length of JO.feet standards 
A and B, and determinations of the diffenioce of their ex· 
panoioDB. 

India, Trig. Survey, 1, 1870, ii, 3-7, 8-12. 

COllSWCK (C. B.). :Ratio of the metre to the yard. 
Nat. Aead. Bel., 'Mem., m, 1886, 101-102. 

CORDA.JUNE (C ·M. D& LA.). Nouveau projet d'une -ure 
inY&rla.ble. 

Acad. d. Bel Paris, M6m., 1717, 489. 
-- Remarque& BUr la toi.se-6i.lon du Ch~ 

.A.cad.d.Scl Par!•, Mem •• 1712, li.4&-501. 

Ooou (J.). A deacriptlon of• new ata:adud tor weightll and 
meaanrea. 

Am. Phil Soc., Tran .. , m, 1'1911, 328-330. 
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STANDARDS OF LENGTB-Continned. 
CJU8TIA!U (G. F.). Delle mlanre d' ogni genere, antiche e 

moderne. 
Broada, 1760. 

Dovx (H. W .). U eber Maas nnd :Meeaen. 
Berlin, 1833. 

E1s&NsCHH!llT (J.C.). De ponderibus et meneuris veterrun. 
Argent.orati, 1708. 

Ell!LJN ( E. H. ). Znsammensoollnng einiger altromiscber 
Maassbestimmnngen. 

Ak. d. Wisa. Bern, Arch., III, 1813, 001-521-

ErTRLWllIN (J. A.). Ueber die Priifnog der Normal.:Maasse 
. . . fiir Prenssen. 

K. Ak. d. Wiss., math. CL, .A.bhandl., 1825, 1-21. 

-- Vergleichung der nenesten englischen .Ma.asse mit den 
prenssischen. 

K. Ak. d. Wioa., mo.th. Cl~ Abhandl., 1827, 1-8. 

F&NNER (L. F.). Ueber die Verschiedenheit der griechi•chrn 
Stadien und :Fnasmaasee. 

Berlin.1858. , 
Fm•m<GER (T.). A copy of the experiments ma.de ... to 

establish a standard of we4l;hts aud measures. 
Phil. Mag. (Tillocb), XLV, llU5, 33-38. 

FI8CHER (A.). Versuche den Gang der Temperatnren dee 
Stabee am Thui:U!-Apparat zn besLimmen. 

Astron. Naehr., cm, 1882, 33-46. 

FOEBSTER (W.). Sur la toise du P6rou. 
.A.cad. d. Sci. Paris, Comp. Rend., cm, 1SS6, 122-124. 

-- [Conceruing the length of the standard toioes.] 
Int. Good. Cong., Gen.-Ber., 1880, 4849. 

FONVILLE (W. DE). Le metre internatioDJLl definitif. 

Pari•, 1875. 
FOUCHY {G. DE). Sur la eomp .. n.i80U des ditfllrenteti toises 

qui out servi a la mes111'6 des degr6• teirestrea. 
Aea.d. d. Sol Paris, Hist., 1772, 8-1.3. 

Flll!UET ( N.) Observations sur le rapport dee meenres 
grecques et dee meaures romaiD.oo. 

Aoad. d. Inacr., Mem., XXIV, 1764, 548-568, 432-547. 

GBISLEB (E. A.). Standard measnres. 
Jonrn. Frank. Inst., XCVI, 1888. ll5-133. 

G088&r.nr (P.-F . .J.). Recherches snr .•. dift'erens syet~wes 
rn6triqne• linbaires de l'autlqiiit6. 

.A.cad. d. Inscr., M6m., YI, 1822, 4'-16'. 

GOVI 16.J. Snr !'invention de qnelqnes etalons de mesnre. 
Aecad. Sci. Torino, A.tti, VI~ 1871-'72, 362-.'!76. 

G&HAX (G.) An amount of the proportions of the English 
and French measures ••. 

Roy. Soc. London, Phil Trans., 1742, 185-188. 

GEANT (R.). Note on the orii:ID of attempts made to derive 
• • . a ata.ndard of meaenre. 

Roy.Astron. Soc., Month. Not., xv. 1865, Sll-40. 

HAlllLTOll·SMYTHE (A..). Comparison of British aud metric 
measures for engineering purposes. 

Inst. Civil .Eng., Proo., LXXX, 1884-'81, ii, pp. G6. 

HAlfsBM (P.A.). •von der Bestimmung der Theilu>'gafehler 
. eines gersdlinigen M:aaaSBt&'oee. 

:K. oilch& Gos. cl. Wiaa., math.-plays. CI., Abhaodl., xv, 1874, 
527-6117. 

HAR!tllB88 (W.). On th• progreaa of scLmceas es:emplilied in 
the art of weighing lll,ld measuring. 

Phil Soc. Wash., Bull., x, 1888, rn:lx-lu:xvi. 

B.A88LBR (F. R.). An account of pyrometric e:itperiments. 
Am. Phil. Soc., Trans., I, 1818, 21&-227. 
-- Document.a relating to the oonstrnotion of standard• of 

weights and m"88uroa. 
:New York, 1185, 1836. 

BllX1<111!111tY (J.B. N.). Comparlaonaofatandard bare. 
India. Trig. &rves, u. 18'13, vi, 24-36. 

BBWUID (F.). Ueher die nenen metriachen Probemasae. 
Naturf. G.ea. Bel"!l, lllUhell, 1870, 243-2'7. 

Bua. Mltthellnng iiher die Glallltibe. 
la~ G;iod.-Oong., Gen •• :eer., 1871, 71>-?l. 

STANDARDS OF LENGTH-Continued. 
lIILGAnD (J.E.). The relations of the lawful standards of 

mea.sure of the United Stat.is to those of Great Britain and 
France. 

U.S. C. and G. Survey, Rep., 1876, 402-406. 

-- Comparison of .American and :British standard yards. 
U.S. C. and G. Smvey, Rep., 1877, 1'8-181. 

HULTSCH (F.). Griechische und romische :Metrologie. 
Berlin, 1862, 1882. 

lRAlhtz (C.). Comparacion de la regla geoMsica perteneciente 
al gobierno de Egipto con la que sirvio para. la medlcion 
de la base central de Espafia. 

A.cad. Oien. Hadxid, Mem.+ 1, 1863, ii, 47-170 . 

lDELER (C. L.). Ueber <lie Langen. und Fliichenmasse der 
Alt en. 

K. Ak. d. Wiss., hist. Cl., .Abhandl., 1825, 169-189; 1827, 111-
128. 

-- Ueb~r die von d'AnvillB in dis alte ~oJUaphie ein)lt'· 
flibmn Stadien. 

K. Ak. d. Wi88., phi!. Cl., Abhandl., 1826, 1-18. 

IsH.Ai'r .... EFFENDI. Recherches des coefficiente de dilatation et 
etalonna11e de l"appareil II. meenrer les ba.aes g00dilsiq1u••. 
(Egyptian.) 

Palis, 1864. 

JACOBI (H.J. Note snr la fabrication des 6talons de longueur 
par la galvanoplasti~. 

A cad. de St.·Petersbourg, Mel. Phys. Chim., vm, 1872, >82-
589. 

JRRVIB (T. B.J. Records of ancient science exemplified in the 
primith·e universal standard or weightf! and measures. 

Calcutta. 1835. 

JOMA RD (E.-F .) . :Men.oire snr le systtime metrique des anciens 
ll'.gyptiens. 

Pads, 1817. 

-- Description d'un etalon mbtrique. 
Paris, 1822; Paris. 1827. 

KATER (li.). On the length of the French metre estimated in 
parts of the English standard. 

Roy. Soc. London, Phil. Trans., 1818, 110-117. eto. 

-- .An account of the comparisons of Tarious British 
standard• of linear mea.anre. 

Roy. Mc. London, Phil. Trsns., cx1, 1821, 71Hl4 • 

-- On the error in standards of linear measure arising 
from the thickness of the bar on which they are traced. 

Roy. Soc. London, Phil. Trans., cxx, 1830, 359-382. 

-- .A.ceonnt of the conatruction and adjustment of stand· 
&TdB-. 

Roy. Soc. London, Phil. Trans., 1826, i~ 651-51>2; 1831, 34:>-
347; !Andon, 1832. 

KELLY (P.). Metrology . 
Lon<lon, 1816. 

KnAFFT (W. L.). Sur la me81lre nnivereelle. 
J onrn. d. Sa.v., 1791, 154-155. 

Kn'Fl"ltR (A. T.). Travaux pour ft:xer les m&&nTeB de R1188ie. 
St.-Petersbonrg, 1841. 

LA HIRE (P. DB). Companiison dn pied antique romain A 
celui du ChAtelet de Paris . 

.A.cad. d. Sci. Paris, Mem., 171', 39'-400. 

LALANDE (J. LR F. 1>11). Snr ••• lea nouvelles me•nrea. 
Conn. d. Temps, 1801, x, 455-474. 

LAHBTON (W .). Correction to the Indi&n arc to reduce it to 
parliamentary st.andard&. 

.Roy. Soc. London, Phil Trans., cxm, 1823, 27-33. 

-- Sur le nouveau aysteme des poids et mesu.rea adopts 
en Prance. 

Aun. de Chim., xxn, 1823, 4-07-410. 

• LANB (J. H.). On the eoefficlent of e:itpanslon of the British 

standard yard bat". 
U.S. C. and G. Survey, Rep., 1877, 148-181. 

I.KAKE (W. M.). On the stade a1 a linear m1l111111!6. 
Boy.Geo~. Soc. Loudon,.Journ., ll, 1839, 1-25. 
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STANDARDS OF LENGTH-Continued. 
LBPSJUB (R.). Die Ll>ng&nm..,,,,., der Alten. 

Berlin, lsst. 

LDLIB (R.). On a method or """ertalnlng a nnlversa.l and In­
variable standard of mea&nre.. 

Rep. Acts of Parliament, 179', 170-174. 

LETllOllMR. Recberehe• ... du oysteme m6triqoe 6gyptien. 
Paris, 1851. 

LDfDHAGEll (D. G.). Komparationer ruellan StrunJs dnbbel· 
toise och den Svenska kopian af densamma. 

K. Svenska Vetens., Handl., iv, 186.J,1 v. 

H.o.Hxoun-BEY. Le systeme metrique actuel d':£gypte. 
Copenbague, 18'12. 

HORE (S.). Attempt to obtain standard• of weights and meas­
ures. 

Soc. Encourairement of Arts, Trans., xn, 179', 292-8-01. 

HORJN. Notice bistorique snr le fl.yst0me metrlque. 
Paris,-. 

NEBENBUKGRR (A.-W.). Compte rendn des op6ratione .. 
pour etalonner leo regles qui ont el<\ employees ... a Ia 
meenre des balles g6od6siqoe11. 

Bruxelles, 1855. 

NEVEU (T.). Tablean de comparaioon des mesoreo de !'an X 
avec les mesures du systeme et les anciennes meso.rea. 

Soo. Sav. Litter., 'Mem., 1, 1801, UG-1'9. 

OmANI (B.). Ietruzione so le mleore e 80 i peoi che al osaoo 
nella Repnhlica Ciaalpioa. 

:M;lano, 1801. 

OllAIIAK (J,). Traitb dc l'arpentagc et du to~. 
Paris, 1747. 

PASLEY (C. W.). Plan for simplifying and improving the 
ruee.eores. 

London. 1857. 
PAUCTO!f (A.-J' •• P.). ll6trologie. 

Paria, 1780. 

PEmcIC (C. S.). Compariaon between the yard and metre. 
A. A. A. S., Proo., xxx, 1881, 20. 

PBTEBS (C. F. W.). Zor Geschiobte tmd Kritik der Toioen­
llaae&tlibe •.. 

:&din, 1885. 

P1crET (M.-A.). Compa.ra!Bon du m6tre 6talon de l'Inet.ltot 
avoo le pied anglaio. 

Soc. Sav. et Litter., M6m., ll, 1801, 266-269; Bihl. Brit. 
Geoeve, xix, 1802, 109-114; J'ourn. Nat. PhiL (Nlchol8on), 
11, 1802, 244-252. 

PLAllTAllOUR (E.). Note sar lad6termlnation do coellicientde 
dllat.ation d'un barreau d'ar,ireut. 

Bibi. Univ. Geneve, Arch., xxxvm, 1870, 37-61. 

PJlllfSl!l' (J'.). Determination of the expaneion of the atandard 
10-feet iron bar of the oorvey of India. 

Allia.t. Soc., J'ooro., n, 1833, 130-142. 

PBONT (R. DB). Formoles pour la comparalaoo dee longueurs 
de deux r6gles de m6tal ••• 

Bibi. Brit. Geoeve, xa:, 1802, lllfh3211. 

-- R6sultats des e:r;p6rlencee faltes .•• poor d6terminer 
le rapport du metro au pied anJt)ais ••• 

Bibi. Brit. Geneve, xx, 1802, 1~118; Ann. de CbJm., v, 
1817, 186-171; BibL Univ. Genhe, vu. 1819, 23D-243. 

-- Det!criptlon et usage do comparateor de Lenoir .•. 
BlbL Brit. Gen~ve, XIX, ll!Ol!, 301-315 i Ann. d. Phya. (Gil­

bert), tu, 1816, 82P--338; Phil Hag. (Tlllooh), XLVR, 1816, 
126-130. 

-- Ueber die Vergleiehung der halben Wiener Xlaf'ter 
mlt dem Heter. 

K. Jc. PolytMb. Inst., Jahrb., xx, 1839, 11$-16'. 

Qu111ro (V.). Eual 8111' 1011 system... •tr1qoea dee ll.DCliem 
P<>Up\68. • 

Pari&, 185U. 

ROVllNBACH (C.). liot.e nr 1'6Woa prototype llllh'erlel dee 
meonl'ell de longueur. 

A.cad de Belgique, Bull., XlUX, lll70, ~6. 

S'l' ANDARDS OF LENG'l'H-Continned. 
RooEill! (W. A.). Determiw>t.1011 of the relation between the 

yard and the metre. 
A. A. A. s., Proc., mn, 1883, 127. 

SJ.DEBI<CK (B. A. M.). Ueber eine neue llethode, die Ans· 
dehnung von 'M"""88tiben zn belltimmeo. 

Leopoldina, XIX, 1~83, 141-1«. 

SAIOEY (J"..F.). La pratiqoe de1t poida et Ul68Dl'Oll du ey~me 
m6trique. 

Parie, 1839. 

SAINTE-CLAIRE-DEVILLE (H.). Sur la construction de la regle 
geod6siqne lnternationale. 

Int. Geod Cong.,Gen .. Ber., 1878, I, 1-00; 1879, I, 1-12; Parle, 
1879. 

ScHtAl'AIIBLLI (G. V.). Delle operazioni per detenninare ii 
rapporto del klafter col metro. 

Jot. Lombardo, Rend., I, lSM, 312-316; llilano, 1866; Elf.-· 
Astron. Milano, 1886, 3-41. 

ScHIA vo111 (F. ). Relazione sogli stndii fatti per aaaegrare ..• 
la longbezza della te .... del Sp&n-0. • 

Int. Geod. Cong., Gen.-Ber., 1866, 16-21. 

-- Relazione Bulle eoperienze fatte per determware ii 
rappono fra late .... itallaoa e la pmulana. 

Napoli. lll88. 

ScHIFFllER 1A.). Ein Wort iiber dao bei dem 8liohsl8clhen Lan­
desvennessongen gebra.nchte GrundmM&. 

Ann. d. Erdk11nde (Berghans), vm, 1833, 04-7.&. 

ScHUKACHJm (H.). Danish Btaadards ofleugth. 
Quart. J'enm. Sci., XI, 1821, 184-185. 

Sa&Bl'8HA!IK8 (R.). Acoonnt of h1a experiments for restoring 
the etandard yat'd. 

Roy. Astron. Soc., Hem., xv1-xx1v. 
SHUCKBtmGH (G. A. W.). Account of some endeavors to ao­

certain a standard of weights and measures. 
Roy. Soc., London, PhiL 'h-ans., LXXXVIII, 1'298, l:Ja.-182. 

SoLEIL (H.J. Note our one meanre de longueur invuiable. 
A cad. d. Soi Parle, Cemp. Rend., UIX, 1898, 9.54, 

ST.uiKAET (F . .J.). Sor une methode simple pon:r la compa­
ralaon e:ucte dee mesnree de longueur. 

Arch. N6erL, v, 1870, 15--23. 

STAHPF'llR (S.). Ueber das VerbliltDiu der Wiener Klafter 
zum Meter. 

Polytech. Inst., Jahrb., xx, 11139, le-176. 

STl!lllHEIL (K. A. VOl'I). Copie dea M6trede11 llnlhivl!fl .. Paris. 
X. hayer. Ak. d. WU&, math.-phyo. Cl., AbhaadL, 11184, I, 

247-280. 
-- Ueber M- ii. bout ltDd de:nm Vergleichung. 

K. hayer. Ak. d. WU.., Sitz.-Ber., 1, 1863, 329-332. 

-- Ueber Rl!D•ue Coplen des Metre des arch;vea, welohe 
in Oesterreich •.. dieneu l!Ollen. 

K. k. A.k. d. Wlea., math.·natorwiae. CJ., Den'kaehr., XXVII, 

1867, 151-189. 

-- VeralelchllDg der LeiatUllg des, BMMl'achen Liugen· 
Compa:ratora mlt der des Fttblopi<lkel-C-paratora voa 
Stelnh'lll. 

K. hayer. Ak. d. Willa., Sitz.-Ber., math .. phya. Cl., 11, 186@, 
m-&811. 

-- Ueber eiDen "yliDdrlacben M-b ID Gestalt elll<>o 
Rad01 der Abataud von zwei feeten Punkt.en za meeaeD. 

Aetron. :N ..,hr., LXXlI, 1888, 1181-3'18. • 

-- Berioht iiber eelDMl C<lm(Mlrator lmr Vergl•lehnng'1er 
Tolae 1nl.t elem ¥et.er. 

X. llllyer. Ak. d. Wi88., Slts.-Ber., 1870, i, 1-1!1; ht. G<!od. 
Cong., Gen.-ller., 18118, 73-80. 

-- Copie der ee-l'Mlllea Tola da l"'- In :nrel Glae· 
ataben. 

X. k. Alt. d. Wiaa., :math.-11Marwi118. CL, Denklehr., xxx, 
1870,U-2& 

swnmn (J. :a:. vaJ. Bealilmmmic·• 'V1lm 'l'hOllDM be! 
d- ch1-boherGnodmuniac .. ~X­

llon. COIT. (Zaob), 1, 180&, m-aa1. 
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ST.ABDAIU>S OF LllNGTH-Continned. 
TITl'J(.illK (0. H.). Relative expansion or bronze and Low Moor 

iron. 
U. S. C. and G. Survey, Rep., 1877, 1~181. 

-- On tho relation of the yard to the meter. 
U.S.C.and G.Survey, Bnll., IX, 1889, 45-5-0. 

TRJ.LLES (J'. G.). Ueber eine Methode, die Ansdehnung der 
Korper dorch die Warme zu beotimmen. 

Ann. d. Pbya. (Gilbert), :xxvn, 1807, 241-260. 

TRIC8CA {H.). Noto snr la forme qu'il couvient de donner aux 
metres. 

A cad. d. Sci. Paris, Comp. Rend., LXX v, 1872, 1223-1230. 

V. (LL S. C. DB). Rooherehe• "urieusea dea me•nrea du monde. 
Paris, 16.16. 

VERDICT. lttalon fixe des poids ot meeures. 
Paris, 1815. 

W .&GKER. U eber die Massvergleichongen fiir die europiiiscbo 
Gradmessung. 

Gotha, 1868. 
W ALKJl:R (J. T.). Description of the method cf camparini::, 

and the apparatus employed. 
India, Trig. Survey, I, 1870-'71, 1-2. 

W1tI118TICill (B.). Ha.ndbuch der phyaikaliachen Maasbestim­
mungen. 

Berlin, 1881. 
WBSTPIUL (A.). Die Ausdehnongscoefficienteu d<r Kiioten­

vennessnng. 
Berlin, 1881. 

WHITEHURST (J'.). An attempt towarda obtaining invariable 
measure• of length. 

Loudon, 17&7. 
WILD (H.). De la dt>termination de la dilatation .•• du bar. 

reau normal. 
Soc. Phys. Genbv.,, Arch., XL, 1871, 373-393. 

-- Jlericht iiber die Arheiten zur Reform der echweizer· -
iecheu U rm&a11se. 

Ziirich. 1888. 
WOLF (C.LE.). Lee 6talons de poide et mesureede l'obser­

... atolre de Parle. 
A.cad. d. Sci. Paris, Comp. Rend., xcu, 1881, 1200-1204; xcm, 

1881, 297-299; XCIV, 1882, 1503-lt\05; Ann.de PhJ11-Chim., 
xxv, 1882, 5-112. 

-- Snr l'authentlcit6 de la toiae dn Peron. 
A cad. d. Sci. Pa.ris, Comp. Rend., cu, 1886, 5G7-574; cvr, 18&&, 

977-882. 

Woonw.&.RD (lt.S.). Reanlte of aome experiments made t.o 
determine the variationa in length of certain bars at tho 
temperatnl"<' of melting ice. 

A.m . .Touro. Sci., xxv, 1883, 448-459. 

-- On the dlft'nl!ioa of heat in homogenone mu808. 
Ann. Math., IV, 1888, 101-127. 

WulUI (J. J!'.). Do pondernm, nummorom et mensnrarnm. 
Stnl.gardlie. 

YA.TEii (J.). On the unit of length. 
Joum. Frank. Inst., :nn, 1861, ~l. 

ZACH (P.H.). Das rir"8mbergiaehe Lingenmaae. 
Wlirttemberg . .Tahreaheft, nv11, 1871, 51-58. 

AlfOll. NoticehL&torlqne enr le syateme m6trique. sur see de· 
veloppcment. ~t our aa propagation. Extrait dea Annalee 
du Conaervatolre des arta et metier&. 

P .. ria, n. d., pp. 18. 
-- Diaconre prononoo a la bar..., des deux coneelle du 

Corpa l'gislat.if, an nom de l'Institnt national dee •oieuoos 
et dtlll a.rte, lore de la presentation des 6talone prototypes 
du m•tre et du kilogramme, et du rapport aur le tranil de 
la oommiasion dee )IOlds et dee mesnres: 

1.0, Parle. 1802, pp. 113. 
Giving a exoellent lllatory of the lfeodetlc operations for 

the measnremMt of a quadrant. 
- JCxpoo6 dee rianltats des graodea op;1,;.tlob8 go\od6-

&Mtaeio, falt<-a en France et en Esp&gne pour la meaure d'un 
....,, du m6ridien et la d6tennlnMion du DJetre deihiitlf. 

Bii.L Brit. Geai!ve, Xll.VIU, 18&8, 30WD; Conn. d. Tempe, 
1810,"6-4118. 

Stansel (Valentine). Dioptra geodaitica. • 
so, Pragoo, 1653. 

POGGICllDORFF, 11, 986. 

STATION M.ARKXNG. 
ANDREWS (H. ). Marking geodetic stations. 

Science, 1, 1883, 458; Final Results N. Y. State Survey, 1S87, 
122-126. 

BLAIR (H. W.). Marking geodetic stations. 
Science, I, 1883, 394-395. 

Staude (Otto). Ueber geodatische Bogenstiicke vom 
algebraischen Langendiffereuz anf dem Ellipsoid. 

Ann.d. Math. (SchlOmilch), xx, 1882, 185-186. 

--- Ueber geodii.tische Polygouti anf den }<'lacben 
zweiten Grades. 

Math. Anu. (Clebsch), xxr, 1883, 219-252. 

Stebnitzki (J.). Ueber die Ablenknng der Lotblinie 
durch die Anziehung der kankasischen Berge. 

Acad. de St.-Petersbonrg, Bnll., xv, 1871, 232-24f•; 
Mel. Matb. Astron., 1v, 1871, 633-651. 

--- Beobachtungen mit dem nnveranderlichen Pen­

ile!, angestellt von Dr. Fr. Parrot in den Jahren Hl'itl 
und 1833 in Dorpat, Tiffiis und auf dem Abhange des 
grossen Ararat. 

Astrou. N achr., cur, 188-2, :l7f>-378. 

--: Paye (H.-A.-E.-A.). Sur une lettre dn general 
- relative a la figure de la terre. 

Acad. d. Sci. Paris, Comp. Rend., xcvn, 1883, 508-
515. 

-- Bericht der topographischen Abtheilung des 
General-Stabes iiber die in den Jahren 1884 und 1885 
ausgef'tlhrten Arbcitcn. (Russlan<l.) 

Int. Geod. Cong_, Verhandl., 18B4-'86, 200-204. 

--- Russie. Travaux executes par la section topo­
graphiqne militaire de l'etat-major pendant lea an­
nees 1886 et 1887. 

Int. Geod. Cong., Verhandl., 1887, xi, 1-3. 

--- Bericht iiber die cancasische Triangulation im 
Jahre 1862. 

Geogr. Mittheil. (Petermann), 186:J, 340-344. 

Stegmann (Friedrich Ludwig). Ueber die Bestim­
mnng des Drebnngswinkels an Messiustrumcnteu 
die mit einem beweglichen Spiegel versehen sind, 
welcher das Bild einer feststebenden Scala, in einem 
Fernrohre erscheiuen llisst. 

Arch. d. Math. (Gnmert), xxv, 18.'l.5, 376-386. 

Stein (J"ohann Peter Wilhelm). Geographische Trigo­
nometrie, oder die Aufli>snng der geradlinigen, 
spharischen nnd spharqidischen Dreiecke, mit ihrer 
Anwendung bei grossen goodatischeu Vermessungen 
und der Projection der Charten, sowohl theoretisch 
als auch rein praktisch dargetitellt un<l mit einem 
Anhauge liber Winkelmessinstrnm~nte begleitet. 

40, Mainz, 1825, pp. xx, 315, 8 plates. (British 
Museum.) 

--- Ueber dae Anfira.gen eiues trigonometriachen 
Netzes nach der modifizirten Flamstead'suhen Pro­
jecktion. 

40, Frier, 1828, pp. 18. (Berlin, Royal.) 

Steinhauser. Surles mesures nnive1'116lles et la figure 
de la terre. (H.) 

Wittemberg, 1807. 
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Steinhauser (Anton). Grunuziige der mathematischen 
C'rtmgraphiA nod der Landkal'tenprojection. 

8°, Wien, 1857, pp. 138. (Southampton, Ordnance 
Survey.) 

-- Neue Berechnung der Dimensionen des Erdsphii.­
roids. 

Geogr. Mittheil. (Petermann), 1858, 465-468. 

--- Ueber die Ermittt>lung der Winkelsnmme ebener 
Polygoue. 

Archiv f. Math. (Grunert), LII, 1871,294-309. 

Steinheil (Karl August von). Copie des Meter des 
Archivei; a Paris. 

K. hayer. Ak. d. Wiss., math.-phys. Cl., Abhandl., 
1844, i, 247-280. 

--- Uehcr Maassc a bout und deren Vergleichung 
naeh einem nenen Princip. 

K. bayer. Ak. d. Wisi;., Sitz.-Ber., 1, 1863, 329-3.32. 

--- Ueher genane und invariable Copien des Kilo­
grams urnl des Meter, prototypeder Arehivezn Paris, 
welche iu Oesterreich hci Eiufiihrnng des metrisohen 
Maass- nnd Gewichtssysterns als Mittel zu ihrer Ver" 
vielfaltignug. 

K. k. Ak. d. Wi"s., math.-naturwiss. Cl., Denkschr., 
xxvrr, 1SG7, 151-ll'.'l9. 

--- Bericht der Gradmessungs-Commission. 
1868. 

Title in full UIIder B.u:ERXFBl.llD (C.M. VO.II). 

--- Beitrag zur Geodiisie. 
K. hayer. Ak. d. Wiss., Sitz.-Ber., n, 1868, 465-469. 

Advocating the nse of csclometers in measuring art's 
along ra.ilroado instead of by triangulation. 

Vergltichuug der Leistung des Be8661'schen Lan­
gen-Comparators mit dem FiihJspiegel-Comparator 
YOU Steiuheil. 

K. bayer. Ak. d. Wiss., Sitz.· Ber., math. - vhys. 
Cl., n, 18&l, 493-496. 

--- [ Ueber einen cylindriscben Mal!l!lltab in Gestalt 
eines Rad es tler A btitand von zwei festen Pnnkten zn 
messen.] 

Astron. Nachr., LXXII, 1868, 369-378. 

--- Bericht iiber Reineu Compa-rator zurVergleichnng 
der Toise mit d~r Liingen·Ausdelmnng der Stabe. 

K. hayer. Ak. d. Wiss., Sitz.-Ber., 1870, i, 1-13; 
Int. Geod. Cong., Gen.-Ber., 1869, 73-80. 

Copie der Bessel'schen Toise do P~ron in zwei 
Glasstaben. 

K. k. Ak. d. Wiss., math.-naturwilla. Cl., Deukschr., 
xxx, 1870, 21-28. 

Steinthal (A. E.). The me~hod of least squares applied 
to conditioned ob8ervati1tns. 

Mess. Math., x, 1881, 186-190. 

Steppes (K.) und Jordan (W.). Das deutsche Vennes· 
Htmgswt>sen. 

Stn ttgart, 188"..l. 
'!'!tie in full under Joanu (W.). 

Sterneck (Robert von). Ueber den Einfto88 des Hon­
<les anf die Ricbtong nnd GE08se cl.er Schwerkraft 
auf der Erde. • 

Wien, 1876. 

-- Ueber die Aendernugen der ReftactiOD8-0on­
atants nnd StOrungen der Richtnug der Lothlinie im 
Gebirge.• 

Wien,1879. 

Sterneok (Robert von)-Continoed. 
-·-- Untersucbungen iiber die· Schwere im Innem 

der Ertle, ansgelU.hrt im Jahre 1882 in dem 1000 Me­
ter tiefon Adalbert-Schacbte des Silberbergwerkea 
zn Ptibram in Bohman. 

K. k. militar-geogr. Inst., II, 1882, 77-120; 1v, 1884, 
89-155; v, 1885, 77-106. 

--- Wiederholnng der Untel'8nchnngen iiber die 
Scbwere im Jnnern der Erde, a.nsgeitlhrt im Jahre 
188:1 in dem 1000 Meter tiefen Adalbert-Scbachte des 
Silberbergwerkes zn Pfibram in Bohmen. 

K. k. !llilitar-geogr. Inst., Mittheil., 111, 1883, 5.Q-94, 

-- und Hartl (H.). Bericht iiber die Leistung der 
geodatischen Gruppe des militar-geograpbisehen In­
&titutes. 

Int. Good. Cong., Verhandl., 1884-'86, 154-177. 

--- Bericht iiber die von ihm bisher ausgef'tlbrten 
Schwerebestimmungen. 

Int. Geod. Cong., Verhandl., 1884-'86, 177-178. 

--- Untel'8uchnngen iiber die Sch were im Innern der 
Erde, anRgerrlhrt :l1h Jahre 1885 in dem Abraham­
schachte des Silberbergwerkes "Himmelfahrt-F'nnd­
grube" bei Freiberg in Rachsen. 

K. k. geogr. Inst. (Mittheil. ), VI, 1886, 97-119. 
ReTd. in Bull. A.stron., IV, 2M. 

--- Der neue Pendelapparat des k. k. militar-geo­
graphischen Institut-. 

K. k. militii.r·geogr. Inst. (Mittheil.), VII, 1887,83-
116. 

-- und Kalm&r (A. von). Bericbt Uber die Grad-
. messnngs-Arbeiten des k. k. militar-geographiscben 

Institnt.s im Jahre 1887. 
Int. Geod. Cong., ~n.-Ber., 1887, viii, 1-18. 

Sternickel (E'ranz Wilhelm.). Praktische Geodasie, 
oder landwirtbscbaftliche M088knnst." 

40, Sondershansen, 1830. 

Stewart (Balfour) and Loewy (BeJJiamin). An ac­
connt of the base operations made at the Kew Ob­
servatory with tlJe pendnlume to be used in the 
Indian trigonometrical survey. 

Roy. Soc. London, Proc., XIV, 1865, 4~39. 

-- -- An account of experimeutoll made at the 
Kew Observatory determi11ing the true vacuum and 
temperature eorreotione to pendulum observations. 

Roy. Soc. London, Proc., XVII, 1861t,488-499. 

Stieltjee (M.-T.-J.). Qaelqnes remarques anr la varia· 
tion de la deosit6 da.ns l'in.Mrienr de la terre. 

Arch. Noori., XIX, 11:!84, 435-460. 

Stirling (Jamee). On the figure of the earth, and the 
variation of gravity on the surface. 

Roy. Soc. London, Phil. Trans., xxxix, 1735, 98-
105. 

Stokea (George Gabrlel). On the reaistanee of the air 
to pendalnma. 

Brit .. A. A~ S., Trane., xvw, ti4.B, 7-8. 

-- On attractioD11 and on Clammt's theorem. 
Camb. Duhl. Ha.th. Journ., 1v, 1849, 194-219. 

-- On' the variation of gravity at the .urface of tbe 
earth. 

Phil. Boe. Catnb., Trans., Vlll, 1849, 671-695; L., 
E., D. Phil. )fag., xxxv, 1849, 228-129. 
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Stokes (George Gabriel)-Continued. 
--- On the effect of the internal friction of fluids on 

the motion of pendulums. 
L., E., D. Phil. Mag., I, 1851, 337-339; Bibi. Univ. 

Geneve, Arch., xx1, 1852, 15-28; Phil. Soc. Camb., 
Trans., IX, 1856, ii, 8-106. 

-- [On the ~t of the rota.tion and ellipticity of 
the earth in mOO.ifying the nnmericaJ results of the 
Harton pendulum experiments.] 

Roy, Soc. London, Proc., VIII, 1856-57, 59; Phil. 
Trans., 1856, 353-355. 

--: Gumpach (J. von). A. letter to - on the true 
figure and dimensions 6lf the ea.rtb. 

Guernsey, 1862.. 
Title in foll under Gm1rAc11 (J, VON). 

--- On the internal distribution of matter which 
shall produce a given potential at the surface of a 
gravitating ma.tl8. 

Roy. Soc. London, Proc., xv, 1867, 482--486. 

--- : Pratt (J. H.). On -'s proof of Claimut's theo­
rem. 

L., E., D. Phil. Mag., xxxrv, 1867, 25-26. 

Stone (Edmund). Some reflections on the nucertainty 
of many astron1lmical and geographical positions 
with regard to the figure and magnitude of the 
earth, the finding the longitud<' at sea by watches. 
and other a88ertions of the most eminent astrono­
mers, with some hints towards their reformation 
and emendation. 

8°, London, 1766, pp. x''• 19-134. (British Museum.) 

Stone (E. J.). On the most pro'babie results which can 
be derived from a number of direct determinations 
with assigned weights. 

Roy. Astron. Soc., Month. Not., xxxvi, 1876, 290-
29'l. 

·-- Redaction of latitnde and logarithm of the 
earth's radius with Col. Clarke's value of the earth's 
compression. 

Roy. Astron. Soc., Month. Not., xuu, 1882--'8:1, 102-
110. 

Btotherd (R. H.) and O'Parral (James). Account of 
the graphic method fordetermi11ing the co-ordinates 
of trigonometrical stations. 

London, 1886. 
Title in full under O'FARBAL IJ.J. 

Strange (Alesa:nder). Announcement of new instru­
ments about t-0 be supplied by government to the 
Great Trigonometrical Sarvey of India. 

Roy. Astron. Soc., Month. Not., xxu, 1862, 261-263. 

-- Geodesy, tll!pecially relating to the Great Trigono­
metrical Surny of India. 

United Service Journ., VI, 1863, 457-486. 

StrOmer. Tentamina pro invenienda figaram et magni­
t.mlineru teiluris. (R.) 

Up1131ire, 17'".>0. 

Strucki. Een voorbild van cou.tante fouten. • 
Tijdschrif't voor Kadaster en Landmeetk1mde, u, 

1882, 181. 

Struve {l"riedliell. Georg WUbelm). Ueber die trigo­
oometrische Vennemmng Lieftaud's. 

Zeits. f. Astron. (Lindenau), VI, 1819, 34.1-355; 
Astron. Jahrb. (Bode), 1819, 247-250. 

Strmre (Friedrich Georg Wilhelm)-Continu1>1l. 
-- Nacbricht von der russischen Grawn""8ung in 

den Ostsooprovinzen. 
Astron.Nachr., I, 1823, 67-68. 

-- [Nachricbt von der rnssischen Gra.dmeSBung.] 
Astron. Na.chr., n, 1824, l35-!a6, 145-148. 

--- [Sur la mesure des degres du meridien de 
Dorpat.] 

Corr. Astron. (Zach), xx, 1824, 23-3:!, 34-12. 

-- Vorlaufiger Bericht von der russischen Gradmes­
snng mit allerhochster Geuebmigung auf veranstal­
tung der kaiserlichen Universitiit zu Durpat w>ihrend 
der Jahre 18'21 bis 1827 in deu Ostseeprovinzen des 
Reichi;, ansgefiihrt von -. 

Fol., Dorpat, 1827, pp. iv,24, 1 plate. (Berlin, Ob­
servatory.) 

Revd. in Hertha, XII, 1828, 3-26. 

--- Ueber die Verninignug zweier in Russland ausge­
fiihrten Breitengradmessungen. 

Astron. Nachr., VI, 1828, 391-394. 

--- Resultate der Gradmessung in den Ostaeepro­
viuzen Russla.nds. 

Astron. Nachr., vu, 182'J, 385-400. 

--- Beschreibung der unter allerhochstem kaiser­
lichen Schnt.ze von der Uni versitat zu Dorpat veran­
stalteten Breitengradmes1mng in den Ostseeprovin­
zen RuOBlands ausgeitihrt und bearbeitet in den 
Jahren 1821 bis 1831, mit Beihiilfe des Capitain­
Lieutenants ll. W. von Wrangell und anderer. 

40, Dorpat, 1831, 1, pp. [xl, 360; II, pp. (vi], 424, 11 
maps. (Washington, Observatory.) 

--- Ueber die neuesten geodatischen Arbeiten in 
Russla.nd. · 

Dorpat Jahrbuch, I, l!'.133, 87-89. 

--- Vereinigung der beiden in den Ostseeprovinzen 
und in Lithanen bearbeit.eten Bogen der rnssischen 
GradmeOBnng. 

A.ca<l. de 8t.-P<'ltersbourg, Mem., u, 1833, 401-425; 
Astron. Nachr., x, 1833, 3'23-3'25. 

--- Bericht iiber die Fortsetzung der rnesischen 
Gradmessung nach Nordeu. 

Recueil des Actes de la Seance Publique de l' Acad. 
cl~ St.-P6tersbourg, 1836, 103-108. 

--- : Fedorow (V. T.). Berichte Uber die a.strono­
misch-geodii.tischen Arbeiten. Edited by-. 

St. Petersburg, 1838. 
Title in full Wlder FEl>OBOW (V. T.), 

--- Sur la mesnre des degree de meridian en RuMie. 
Acad. de St.-Peteisbourg, Bull. Sci., vu, 1840, 

280-2&!. 

--- [Ueber die Bestimmung der Dichtigkeit der 
Erde.] 

Astron. Nacbr., xxn, 1845, 37. 

-- Rapport fait t. l'Academie imp6nale des sciences 
par - snr une mi11Bion.scientillqne dont il fut charge 
en 1847. ( Gi>re. ) 

4°, n. d., pp. 15. 
Ragarding oomp&rlaone of geodetic etandarda. 

-- Be1mltate der in den Jahren 1816 Ms 1819 ans­
gefUhrten astronomisch-trigonometriscben Vermes­
sung Livlands. 

Acad. de St.-Petersbonrg, Mem., n, 1850, 1~ •. 
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Struve (Prledrlch Georg Wilhelm)-Continned. 
-- Rtlsnltats des optlrations gtlodtlsiques de MM. 

Ful!8, Sawitsch et Sahler, ex6cnt6es en 1836 et 1837 
dans la province ciscaucasienne. 

Acad. de St.-Petersbourg, CL Phys. Math., Boll., 
VIII, 1850, 337-368; Conn. d. Temps, 1853, 49-78; 
Acad. d. Sci. Paris, Comp. Rend., xxx, 1850, 541-549. 

--- Expos<\ historiqne des travaux executes jusqu'a 
)a fin de }'ann6e 1851 pour la ID68Ure de l'a.rc du me­
ridien entre Fnglenaes, 70° 40', et Ismall, 45° 20', pu-
1.Jlie au nom de l'Academie imperiale des sciences de 
St.-P6tersbourg. Suivi de deux rapports de M. G. 
Lindhagen sur !'expedition de Finnmarken, faite 
par ordre du gouvernement norw6gien en 1858 et sur 
les operations de Lapponieex6cut6esen 1851 sous les 
ans1iices de l'Academie royale des science,; de Stock­
holm. 

40, St.-Petersbourg, 1852, pp. 44, :! maps. (Gore.) 
Sur la jonction des operations astronomico-geo­

d6siques execut6es par ordre ces gonvernements 
rnsse et antrichien. 

Acad. de St.-Petersbourg, Cl. Phys. Math., Bull., 
XI, 1853, 113-136; Mel. Math., I, 1853, 502-034. 

-- Arc du meridien de 2G0 20' entre le Danube et la 
mer glaciale mesnr6 depuis 1816 jusqu'en 18.'JO sous 
la direction de C. de Tenner, N. H. Selander, Chr. 
Hansteen et F. G. W. Struve. 

4°, St.-Petersbourg, 1, 1860, pp. cxliv, 336. 
Catalogue chronologique dea pnb)ications qui s.e mp~ 

1wrteut a la weaure de l'a.rc du mi6ridien de 25° 20'1 I, 

cxli-cxliv. 
n; pp. viii, 483, St.-P6tersbonrg, 1857; volume of 

:.lG plates. 
St.-Petersbourg, 1857. (Gore.) 

Noticed in Acad. d. SCi. Paris, Comp. Rend., xLv, 1857, 
009-513; note par Biot, the 8"Dle, 513-l>l4. 

Re"rd. in Roy. Astron.Soc., Month. Not., xx, 1862, 24-62. 

Ueber die Brnitca-Gradmes1mng zwischen der 
Donau nud dem Eismeer. 

K. k. Ak. d. Wiss., Sitz .. Ber., xx1, lt'.'J6, 3-5. 

--- : Faye (H.-A.-E.-A.). Sur ks propositions de 
M. -, relatives aux operations geodesiques. 

Acad. d. Sci. Paris, Comp. Rend., x1.v, 1857, 669-
674. 

--- Vergleichung der Wiener ManS!le mit den zu 
Pnlkowa betindlichen Maasseinheiten. 

K. K. Ak. d. Wiss., Sitz.-Ber., XLIV, 1861, ii, 7-20. 
Struve (Otto). Ueber einen vom General Schubert an 

<lie Academic gerichteten An1rag betreffend <lie rus­
sischscandinavischt1 Meridian-Gradmessung. 

Acad. de St.-Petersbour~, Bull., nr, 1861, 3<J6-424; 
Mel. Math., 111, tR(m, 319-359. 

Revd. in Geo~..,.. ~ittheil. (Peterma.nn), 1861, 247. 
Thio paper marks 8Jl era. Ignoring Laplace's instruc­

tion (1825), them bad grown a dogma that local eft'ect 
ahould be allowed for to the utmost 8811ignable. Jn 
furtheranc,e of th.is, Schubert propoM'd that the Ru8-
olan latitude station& should be •pecially cont.mred, 
as had been done in England. The Acadtmy re­
ferred tho point to Dollen, Mlting for StruTe (ahe~nt 
in 8paio). Returned, Struvo indOl:oes Dollen's ad· 
vice. Together they lay it down that reduction for 
local attraction la (with eertain exceptions) only 
justifiable on assumptions fer which there Is onli· 
narily no foundation. The position is qultedllferent 
from Laplace's, RDd in fact quite novel :Moreover 
there is no alluoion to Laplace's mllng-whi<lh ap­
pears t-0 be very little kno~n this point. (H.) 

Struve (Otto)-Continued. 
--- [On a remarkable local deviation in the direction 

of gravity, lately observed in RUBl!ia.] 
. Roy. Astron. Soc., Month. Not., xx111, 1863, 185-

188. 
-- [Mittheiluug iiber Pendelbeobachtungen.] 

Int. Geod. Cong., Gen.-Ber., 18'l4, 76-77. 

--- Note on a deviation of the plumb-line. 
Roy. Astron. Soc., Month. Not., xxxvn, 1876-'77, 

362. 
--- [ V ortrag iiber die geodatischen Arbeiten in RnBB· 

laud flir die Jabre 1884-'86.] 
Int. Geod. Cong., Verhandl., 1884-'86, 204-218. 

Struyck (N.). Van de groote der aarde. (H.) 
Amsterdam, 1740. 

Stuart (Cohen) mi Kaiser (F.). De eiscben der mede­
werking aan de ontworpen graadmeling in midden 
Europa. 

Amsterdam, 1864. 
Title in full tlllder KAIBER (F.). 

Stuart (James): Pratt (J.B.). The figure of the earth. 
Revd. by-. 

Nature, v1, 1872, 79-80. 

Stiick (H.). Verm68Sung der Stadt Hamburg. Ver­
zeichniBB der trigonometrisch bestimmten Pnnkte, 
ncbst DPllieckskarte. 

Fol., Hamburg, 1872, pp. 45, 1 chart. (Gore.) 

--- Vermes1mng der freien und Hansestadt Ham­
burg. Erster Theil: Geschichte de11 hamburgischen 
Vermessungs-wesens. 

4°, Hwnbnrg, 1885, pp. xii, 87. 
--- Triangulation der freien und HanBt•stadt Ham­

burg. 
4c, Hamburg, 1!:!86, pp.168, l chart. (Berlin, Geo­

detic Institute.) 

Studnicka (Frantiaok Joaef), Mathematical geogra-. 
p!Jy." Chapter I. The figure of the earth. 

Prague, 1882. 
The above is in the Bohemian language. J ahrb. iib. d. 

Fortschr. d. Math., XIV, 1882, Dl7. 

Suter (Heinrich). Geschichte der mathematischen 
Wissenschaften. El'f!ter Theil: Von den iltesten 
Zeiten bis Ende de11 l6. Jahrhunderts. 

8°, Zlirich, 1871-'75; 2d ed., in 2 parts: 1, Zllrich, 
1873, pp. vi, 196; u, Ziirich, 1875, pp. 380. (British 
Museum.) 

W ahracheinlichkeit.arechnung, u, 3U-1IGll. 

Svanberg (Joos). Bemttehle ofver reean til Pello, 
fOretagen pll. Kongl. Vetenskaps Academiens bekost­
na.et., ror af efterse hnrrivida uti loca.ln dersta.des men 
elleuminder omstli.ndi«hter kunna gifva anledning 
at mil!8tanka den }'ranska gradmii.tningen omkriog 
Tornea il.r 1736. 

Vet.ens. Acad. Handlinga.r, :xx, 1799, 999-291. 
-- Ueber die alte nordillcbe Gradme1111ung. 

Mon. Corr. (Za.ch), u, 1800, 2.57-261. 
-- Neue GradmeBBnng in Lapplaud. 

Mon. Col"l'. (Zach), v, 1802, 161-169. 
-- Historisk ofveNigt af problemet om jordens 

:figDl', jemte anled.ningar till den nya Lapp11ka. 
gradmatningen oeh deftnitiva reeultat.etne deraf, 
framstli.llde i Bina ra.pporter till de phyaiOt>-ma.the­
mat. vet.enakapernu kraf. 

Vetens. A.cad. Handlinga.r, uv, 18041 121>-140. 
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Svanberg (Jona)-Continned. 
-- Exposition des operation& faites en Lapponie 

pour la determination d'un arc du meridien en 1801, 
1802 et 1803 par Messieurs Ofverbom, Svanberg, 
Holmquist et Pa.lauder. Redigee par -, et publiee 
par l'Acadewie dt's 11ciences. .Au Lecture, pp. xvi, 
by Me1anderbjelm. 

8°, Stockholm, 1805, pp. x:xi, 196, 3 plates. (Gore.) 
llevd. by DJ<LAJfllllB {J •• J3 • .J.),Conn. d. Tempo, 1808, 4Gl>-

479. 

De motu pendulorum. (H.) 
Upsalim, 1824. 

-- Berittelse iifver fiil'lliik till bestammende af 
eecondenpendels lingd och vattnets tyngl. 

K. Vet.ens. Ak. Handl., 1825, 1-16; Quart. Journ. 
Sci., xxu, 1826, 152-180. 

-- : Young (T.). Not.e on -'s reduction of the 
length of the pendulum. 

Quart. Jour. Sci., xxu, 1826, 365-367. 

-- Berattelse iifver de li.r 1833 pa St.ockbolm Obser­
vatorinm verkstiilda pendel rorsi>k. 

K. Vetene, Ak., Handl., 1834, 184-317. 

SWEDEl"f. 
LJNDHAGEN (D. G,). Berfohi iiber die ansgefiibcten Arbeiten 

in Schweden. 
Int. Geod. Cong., Gen.-Ber., 1863, 28-29; Ul64, 43-48; 1365, 37-

38 ; 1866, 4M7; 1861!, 61; 187li, 216-217. 

PROSPEBIN (E.). Vermischte astronomiacheund geographiscbe 
Naehriebten ans Schweden. 

Mon. Ctirr. (Zach), I, 1800, 113-119. 

RosliN (P. G.). Dfo astro11omleeh·geodiitlll0he Arbeiten de• 
sch we<llachen Gener&latabes. 

Stookhobn, 1882-'SS; Int. Good. C~ .• Verhandl., 1884-'86, 
228-231. 

ZACH (F. X. VON). Sohwedi11ehe Gradm8811on11. 
Mon. Corr. (Zach). XII, 1805, 421-449, 513-Ml; XIII, 1806, 3-20, 

33()...145; XIV, 210-224, 327-332. 

Swinden (3an Bendrlk van). Rapport sur la me.sure 
de la. meridierine de Frauee, et les resultats qni en 
out ete dednits pour determiner les bases du nouveau 
syl!tcme wetrique. 

Inst. de France, Cl. Math. Phys., 11, an VII, 2a-80 
(Hist.); Joum. Nat. Phys. (Nicho1son), m, 1800, 316-
:J'l4, 365-369. 

--- Preeis des operations qui ont eervi & determiner 
les bases du nouveau syst.eme metrique. 

4°, Paris, 1799, pp. 18. lBritish Museum.) 

- Bestimmung des vom Herrn P. Thomas bei 
deesen chinesischer Gradmessung gebranchten Mas­
ses. 

Mou. Corr. (Zach), x, 1804, 522-531. 

SWITZERLABD. · 
EscrflU.NN (J.). lfrirebnhlee der trigon ometriaeben Verm<l8-

eung in dcr Schwelz. 
Ziirlcb, 1840. 

FRElt (J.). Ueber die trigOD01Detri11ebe ••. Vel'IDM8nng dee 
Rheiutbaleo der Sehwei&. 

Geogr.Eph. (Zach), m, 1'1119,3Ml-362,462-472. 

BIEBCH (A.). Bericht iiber die geodlitlecben Arbelten In der 
&hwels. 

Ini. 0..00. Collg., Gen.·Ber .. 1870, 83-111; 1871, 63-M; 1872, 68-
'lll; 1874. '19-&; 1875, 217-219; 1878, 123-125; 1877, 307-308; 
1880,8841; 1881-'82, lllO-lM; 18113, 279-283; 11!8'-'80, =-::as; 
188'1, :idl, 1-5. 

-- Le r6eeau de triangulation Builee. 
Lau-,1888. 

SWITZERLAND-Continued. 
PFbDER (L.). 1tlittheilungen iiberdie Gradm8811ungoarbelten 

auf dem Gtibiete der Sch weiz. 
1876. 

PRI"M"Wrrz (M'.. K. E. V01'). U eber die Triangnliruog der 
Schweiz. 

Zeits. a.Ilg. Erdk.unde, XII, 1862, 81-86. 

RoGG (J.). A.brias einer Ge&ehicbte der trlp:onom&triscben 
Vermeasung ... in der Schweiz. 

Stnttp:art, 18.W. 

Sll<Gl'!l.IED. Bericbt uber die geodatiscben A.rbelten iD der 
Schweiz mr du J abr 1878. 

Int. Good. Cong., Gen.-Ber., 1878, 112. 

TRA.LLEB (J. G.). Ueber die Landes-Vermoasung der Scbweiz. 
Ailg. geogr. Eph., I, 1798, 267-280. 

T&ECHSEL (F.). Nachricht ..-on der iu 1811 angefangenen 
trigonometrischen A.ufnahme des Canton Bern. 

Ak. zu Bern., litter. Arch., lll, 1812, 424463; BibL Univ. 
Geneve, x, 1819, 77-89. 

WOLF (R.). Notizen zur Geecbichte der Verme ... ungen in der 
Schweiz. 

Naturf .. G011. Bern, Mittheil., 1844, 111-117, 18:>-196, 148, 9~ 
95; 1862, 52-89. 

-- 66"Chichte der V ermeesungen in der Schweiz. 
Ziirich, 1879. 

A.NON. Comntlseion g6od0sique suis&e. ProcCs~verbaux dee 
oea.nces de la commission geodesiqne sut88<l tenu"" & l'ob­
&ervatoire de Neucbiltel, 1862+. 

In Bulletin de fa Societ<l d"" sciences naturelles de Neu· 
cMtel. Also published sepa:rately. 

-- Rapport de la commission geod68iqne 011isse [concern­
ing the work done in 1~79]. 

Int. Geod. Cong., Gen.-Ber .. 1879, 113-llli. 

Sylow (Th.). Geodasie." 
8°, Christiania, 1859, pp.178. 

Szekaoo ('1'.). &richt iiber dieGradmessung.• 
Pfe88bnrg, 1866. 

Szily (C.). Neue Daten Uber die Diwensionen des Erd­
kiirpert1.• 

K. nnga.r. Ak. d. Wiss., III. · 

Taaks. Geodittisehe Tafeln fiir die Nord- und Ostsee 
Kiiste, nebst Erlituternngen und nebst einem Coordi­
naten-Verzeichni88e von 336 an der Ems, Jade, Weser, 

· Elbe, und an der Nordsee belegenen festen Punkten 
f'dr Nautiker, Techniker, und Geometer berechnet 
nach GanBB'schen Formeln. 

40, Ziirich, 1865. (British Museum.) 
L Heft, T&feln, pp. 29; n. Heft, Erlanterungen, pp. 44. 

Tarragon (J'.-B.). Nouveau trait6 du toistl.* 
BllUGHllK, 189. 

Taaaiua {Johan.nus Adolphus) [Johann Adolph 
'1'a.ase]. Geographire universalis oompundiuw in 
nsum stndio88' juventntls. 

8°, Hamburgi, 1679, pp. [xiii], 88; explicatio, pp. 
63. (Gore.) 

Thi situ et fip:nra tellnri<I, 1-1'; ex1>llcato, 1-9. 

Geod.BBim sivs geometricm practicm compendium, 
in usum gymnasii Hamburgensis editum, ex reeen­
sione Henrici Siveri, cujus anima.dversiones qnwdam 
cum eeragraphia operis prmcedunt. 

4u, Hamburgi, 1677, pp. xi, f5'/. (Berlin, Royal.) 

'1'6d6nat. Meeure de la distance de la tour de l'horloge 
de Nismes & Ia meridienue de Paris. 

Acad. du Gard, Notice d. Travanx, 1808, 212-277. 
Conlailla a good diseuaal011 of the theorie& of the :tip~ 

of thee&rth. 
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Tellkampf (Johann Dietrich Adolph). Darstellnng 
der rua.thema.tischen Geographic, mit besondercr 
Riicksicht auf geographische Ortsbestimmnng. 

40, Hannover, 1824,pp. viii, 158, 2 plates. (British 
Museum.) 

Gestalt der Ertle, 11)...22, 101-125. 

Tengstrom (Johan Magnus a!). Dissertatio a!lademica 
de iignra tclluris ope pendnlorum determina.nda. 

b0 , Abvrc, 1815, pp. 10. (British Museum.) 

Tennant (James Francis). An examination of the 
figure of the Indian meridian as deduced by Arcb­
deacou Pratt from the two northern Indian arcs; 
with a proposition for testing that form by astro­
nomical observations. 

Roy.Astron.Soc., Month.Not., xvu, 1857, 58-63. 

--- On the effect of local attraction in i;nodifying 
th" apparent form of the earth, and on some remarks 
on the real existence of divel'Bity of form, independ­
ent of thdr effect. 

Roy. Astron. Soc., Month. Not., xvn, 1857, 236-241. 

-- Ht>ply to Mr. Pratt's letter on the Indian arc of 
meridian. • 

Asiat .. Soc. Bengal, Jonrn., XXVIIJ, 1859, 17-22. 

--- Note on the coefficient of expansion of the brass 
}'endnluru8 used in the Indian trigonometrical sur­
vey. 

Roy. Astron. Soc., Month. Not., xxvn, 1867, 2tl4-
2tl6. 

Tenner (C.). Nacliricht von der Vollendung der Grad­
me•llnng zwiscL~n Donau und Eismeor.* 

Aead. de St.-Petersbonrg, 1853. 

Verbindung der rnssiscben Triangulatfonen mit 
111'n prenssischen bei Memel ausgefiihrt anf aller­
hochst.l'n Bdebl in den Jahren 1832 und 1833. Als 
Manuscript gedruckt. * 

Breslau, 1858. Milit.-geogr. Inst., Cat. 206. 

-- : Struve (F. G. W.). Arc du meridien de 250 20' 
mesure depuis 1816 jnsqn'en 1850, sons la. direction 
de-. 

St.-P6tenLourg, 1857-'b'2. 
Title in full under STRUYI! {F. G. W.). 

Testu (P.). Topographie et geod6sie element,aire, ma.­
nnd ii !'usage des officiers de l'a.rmee. Theorie; for­
mules et exemples numeriques; distribution tles cal­
culs dans Jes tableaux du dep6t de la guerre; tables 
pour faciliter les calcnls; ruodeles de topographic 
dibtribu6s aux officiers attaches au service de la carte 
de France; llnpplement sur lee reconnaiBSances mili­
taires. 

4°, Paris, 1849, pp. xx, 191, 9 plat&!. (Berlin, 
Royal.) 

Textor (Johann Christoph von). Nachrioht von den 
ost- und westprenBSischen Landes-Vermeesungen. 

Allg. geogr. Epl1. 1 u, 1798, 3-23, 109-117. 

--- Ueber die ost- und west-preuseisehe Landes­
VermeBSung. 

Mou. Corr. (Zach), 1, 1800, 307-319. 

--- Beschreilmng des Verfahrens bei dem trie:ono­
nwtriseb-topographischen Verme11Sen von Ost- tmd 
We~t1•renssen; nebst Bemerkungen iiber die Ver­
m .. ss1mge11 gan:r,er Lander. 

8°, Berlin, 1810, pp. vi, 214, 1 chart. (Stuttgart, 
Royal.) 

Textor (Johann Chrilltoph von)-Continued. 
--- Nachricht von den trigonoruetrischen Vermes­

sungs-Arbeiten in der Kurma.rk in den Sommermo­
naten vom A.nfange May bis Ausgang Octobers 1810. 

Mon. Corr. (Zach), XXIV, 1811, 101-1~0. 

Thacker (Arthur). On the motion of a free pendulum. 
L., E., D. Phil. Mag., n, 1851, 275-278. 

Thelin (M.). De OBCillatione pendnlorom. (H.) 
Lund., 1804. ' 

Thenwer (U.). Om triangelmiitningen Skane, aren 
1812 en 1815. 

K. SvenskaAk., Handl., 1819, 9-50. 

Theunuis (Henrioua ). Dissertatio COl!lllographica de 
magnitndine tellnris ad cmlum comparatai. 

8°, Jen re, 1658, pp. 22. (Paris, Observatory.) 

Thiele (F. N.). Sur la compensation de qnelques errenrs 
quaai-ayatemaiiqnes par la m6thode des moindreB 
carrcs. 

40, Copenhagne, 1880, pp. 29. 

-- Om Anweldelse afmindeste kvadratersMethode. • 
Kj~benbavn, 1880. 

-- Ueber Ansgleichnng abgegrnndeter Beobach­
tungen. 

Astron. Nachr., ex, 1885, 257-262. 
&e Lehmann-Filht\s (R.). 

Thomas (P.): Swinden (J. H. van). Bestimmung des 
vom-bey d6880n chinesischer Gradmessung ge· 
liranchten Ma68es. 

Mon. Corr. (Zach), x, 1804, 522-5.11. 

Thomson (Thomas): Gregory (0.). Dissertations and 
letters by - regarding the survey of England. 

London, 1815. 
Tith> in foll under GBBGOBT (0.). 

Thorel (J'.-B.-A.). Arpentage et geodme pratiqne. 
Ouvrage a l'aide dnquel OU peut apprendre le systeme 
metriqne danM SS perfeotion, J'arpentage et la divi11ion 
des terres, avee instrum1mts, ou sans antre instru­
ment que le metre; la trigonom6trie rectiligne, etc. 

40, Paris, 1853, pp. iii, 228, 12 plates. (Para, Na­
tional.) 

Trigonemetrlc sarveylDg. 

Thuillier (H. R.) anil Smyth (R.). A manual of survey­
ing for India, detailing the mode of operations on 
the t1·igonometrical, topographica.l and revenue sur­
veys of India. Prepared for the u11e of the survey 
department of India, and published under the au­
thority of the Governmeut of India. 

1st ed., 8", Calcutta, 1851. 
Revd. in Calcutt& Rev., XVI, 1861, 321-328. 

3d ed., revised and enlarged, Calcutta, 1876, pp. 
xxi, 623, ccviii. (Sontbamptoo, Ordnance Survey.) 

Trigonometrical surve~·ing, pp. 46&-482. 

--- Hsrachi longitudinal series. 
India, Trig. Survey, m, 1876, xiii, 135, 148, 7 plates. 

-- North-west Himalaya Series. 
India, Trig. Survey, III, 1876, xii, 61, 42, 3 plates. 

-- and a.dg (C. '1'.). Auxiliary tables to facilitate 
the calculations of the survey of India. Third edi­
tion, revised and extended under the direction of 
Lient.-Colonel Tbnillier, by Col. C. T. Haig. 

40, Debra Dtin, 1887, pp. lxxxvi1 124, 4 plates. 
(W asbingtou, Geologiea.l Survey.) 

lBt ed., lly 5llWllAll, U(;l; Id, by ll&P.-.r, 1818. 
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Thuilller (B. R.)-Coutinued. 
--- Synopses of the results of the Great Trigonome­

trical Survey of India. 
4°, Dehra Dtiu, 1879 (1 vol.). 

Thury (C.-F. de). See Cassini de Thury (C.-F.). 

Tiarks (John). Ou Mr. Dalby's method of finding the 
difference of lougitnde hetween two points of a geo­
detical line on a sphm:oid, from the latitude of those 
points and the azimuths of the geodetical line at the 
same. 

Phil. Mag. (Taylor), IV, 1828, 364-370. 
The theory is : The sum of the thrrr angles of any 

spheroidical triangle formed by g-eodetical linl's is a 
function of the latitudes of t.l1e ang11lar pornto Iiml 
their diflerences of longitm1e only. aiJd is aitogether 
indept"'ndent f·f the t>crentricity- ot ihe sphtToitl. 
This sum is the same. ai;i. the .-um of t.11e t111'et' anglt>A 
of a .spherical triaug-le who:-m augular points have 
the same relative situation to a Jlarticular diameter: 
that is, the Bame latitude and difi't'n·ncc oflo11girudt.1• 

As used on the surYt'.V, two of the geodetical lines 
aro meridians, and one of the angular pointl:l is the 
spheroid. 

On the longitudes of the trigonometrical survey 
of England. 

Phil. Mag. (Taylor), v, 1829, 52-53. 
A defense of the rnetl1od employed on thfl sun·ey. 

Tidblom (A.V.). Peudel-bestarnnigar under den sven­
ska Artisca expeditionen. • 

Lunds Univ. Arsskrift, XIV. 

Tillman (Samuel E.) and Kampf (F.). Geodetic com­
putations. 

U. S. Eng., Rep., 1878, Appendix NN, Washington, 
1878, 21"-37. 

The t»ntire appendix ia known as Wheeler's ann11al re­
port upon the geogrnphical surveys of the United 
States west of the lOOth meridian. 

Tilly (J.-M. de). Noto sur le principe de la moyenne 
aritlm1etique et sur son application a la tMorie 
ruathematiqne des erreurs. 

Nouv. Corr. de Math., I, 1875, 13i-147. 
Revd. in Jahrb. iib. d. Fortsrhr.d. :Math., vn, 1875, 107. 

Timmermans (Jean Alexis). De fignra terrre hydro­
stitticre. • 

4°, Gandre, 1822. 

Tinter (William Robert). Die europaische Gradmes­
suag in ihrer Beziehung zu den friiheren Gradmes­
sungsarbeiten. 

Alig. Bauzeitg. (Forster), xxxv,1870, 150-173, 195-
209. 

Der Zweck der europiiischen Gradmessung. 
K. k. geogr. Ges., Mittheil., XIV, 1871, 81-90. 

--- Vortrage iiber hiihere Geodasie. • 
Fol., Wien, 1872. 

Lithographed. 

--- Mathematische, geodatische und astronomische 
Instrumente. 

8", [Wien, 1814], pp. 32-43. (Gore.) 

-- 11nd Ganahl. Bericht iiber die fiir d:e europais­
c:he Gradmessung ausgeitihrtenArbeiten. 

Int. Geod. Cong., Gen.-Ber., 1875, 181-189. 

-- tmd JtaJmU (A. von). Bericht Uber die Grad· 
melillungs-Arbeiten des k. k. militii.r-geographischen 
Iruititnts im Jahre 1887. 

Int. Geod. Cong., Gen.-J3er., 1887, viii, 1-18. 

H. Ex. 17---32 

Tisserand (F. ). Sur la thiiorie de la figure de la terre. 
Acad. d. Sci, Paris, Comp. Rend., XCIX, 18B4, 577-

583. 
Tissot (A.). Notice sur l'appareil du gouvernement 

egyptien pour la mesure des bases geodesiqnes. 
Extrait dn Cosmos, 2e aerie, 1er volume. 

8°, Parig, n. d., pp. lti. (Paris, Observatory.) 

--- Dilatation des metaux (du platiue et du laiton) 
ernployes il. la construction des instruments geode­
siqu11s. 

Les Mondes, VI, 1864, 317. 

Tittmann (Otto Bilgard). Relative expansion of bronze 
and Low Moor iron. 

U. S. C. and G. Survey, Rep., 1877, 166-171. 
--- On a met.bod of readily transferring the under­

ground mark at a base monument. 
L'. S. C. and G. Survey, Rep., 1881, 35i-:l.."i8. 

--- Ou the relation of the yard to the meter. 
U. S. C. and G. Surve,.,-, Bull., 18"'9, IX, 45-50. 

Todhunter (Isaac). Ou 1he method ofleast squares. 
L., E., D. Phil. Mag., xxx, 1865, 378; Phil. Soc. 

Carnh., Trans., x1, 1869, ii, 2Hl-238. 
--- On the arc of meridian nwasnred in Lapland. 

Phil. Soc. Camb., Tran•., Xll, 1"'7:l, l-2fi. 
ReT"d. in Jabrb. iih. d. Tortschr. d. Math., v, 1875, 597-

59~, by GI.R. [GLAISIIER]. 

On a history of the mathematical theories of at­
traction and the figure of the earth, from the time of 
Newton to that of Laplace. 

London, 1873, 1, pp. xxxvi, 476; II, pp. 508. (Gore). 

--- On the arc of the meridian measured in South 
.Africa. 

Roy. Astron. Soc., Mont.h. Not., xxx1n, 1873, 'n-
34. 

--- Ou tl1e eqaiition which determines the form of 
the strata in Legendre's and Laplace's theory of thfl 
figure of the earth. [Mecanique celeete, livre III, 

530.] 
Phil. Soc. Carob., Trans.., xu, 18n, 301-318. 

Revd. in JahrlJ. iib. d. Fortschr. d. Math., v, 1873, 596-
597, by GLR. [GLAIBHER]. 

Topping (M.). MeasurPmeut of a l1nse-line upon the sea 
l1ead1, uear Porto Noni, on the coast ofCoromandel. 

Roy. Soc. London, Phil. Trans., 179'<!, 99-114. 

Tortolini (Barnaba). Sulla detenuinazioue della linea 
geodesica descritta sulla snperffoie di un ellissoide a 
tre assi ineqnali seeonrlo ii me1odo del cav. Jacobi, 
da esso dato nelle sue lezione di meccanica all' Uni­
versita di Koenisherg. 

Accad. d. Lineei, Atti, Iv, 1850-'51, 287-324. 

--- Sulla espressione dei raggi delle due curvature 
di nna Jinea geodel'ica tracciata sulla superficie di 
nn' ellissoide. 

Ann. di Mat. (Tortolini), n, 1851,-345-357. 

T6th (A.gaston Rafael). Az eur6pai nemzetkozi fok­
rueres es a Korebe tartoz6 geodatia munkalatok. • 

Pest, 1870. 

--- Die Geschichte und der gegenwii.rtige Stand der 
Topographie und der geodiitischen Vermesanngen." 

Pest, 18i2. 

--- Ueuer enropiiische Gradm0811Ung nnd die daznge­
hiirigen geodatischen Arbeiten." 

Pest, 1876. 
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Toussaint (F. W.). Das Vermessungswesen und der 
Staat.* 

Tralles (Johann Geo~). Ueber dieLandes-Vermessung 
<ler Sch weiz. 

Alig. geogr. Eph., 1, 1798, 267-280. 

-- Ueber eine eigenthiimliche Methode, die Ans­
dehnung der Kilrper dnrch die Warme zu bestimmen. 

Ann. d. Phys. (Gilbert), xxvu, 1807, 241-260. 

--- Hehandlung einiger Aufgaben, die bei griisseren 
trigonorm1trischen Messnngen vorkornenen. 

K. Ak. d. Wiss., math. Cl., Abhar;dJ., 1804, 11-27. 

--- Algebraische Bestimmnngsmetho<le der Lange, 
Breite nnd Azimuthe bei geodiitischen Vermessuugen. 

K. A'k. d. Wiss., math. Cl., Abhandl., 1818-'19, 49-56. 

Trechsel (Friedrich). Nacbricht von der im Jahre 1811 
angefangenen trigonometrischen Aufnahme des Can­
ton Bern. 

Ak. zu Bern, litter. Arch., 111, 1812, 424-46:3. 

--- Notice sur la triangulation ex6cutee<lan~ le can­
ton de Berne. 

Bihl. Univ. Genl\~e, x, 1819, 77-89. 

Trepied (Ch.). Snr le calcul des coordonnees geo­
desiques. 

Acad. d. Sci. Parii;, Comp. Rend., LXXX, 1875, 36-40. 
Revd. in Jabrb. lib. d. Fortschr. d. Math., vn, 1875, 698, by 

B[l!CNS], 

Tresca (H.). and Barnard (F. A. P.). Comparison of 
metres. 

U.S. C. and G. Survey, Rep., 1867, 134-137. 

--- Note snr la forme qu'il convient <le donuer aux 
rni'trea •1ue la commission internationale doit con­
struire. 

Acad. d. Sci. Paris, Comp. Rend., LXXV, 1872, 1223-
1:!30. 

Trew [Treu] (Abdias). Disputa.tio de immobilitate 
terrre contra Copernicum. 

Alt<lorf., 1636. 
POGGENDORFF, II, 11311. 

--- Geodmsia universalis, das ist, Bericht vom Land­
und Feldmessen. • 

8°,Niirnberg,1641; 3d ed., Doppelmayr, Niirnberg, 
1718. 

POGOEND()RFl', II, 1133. 

TRIAlllGLES, ADJUSTl\llE?ft' OF. See FIGURE 
ADJUSTMENT. 

TRIANGLES; COMPENSATION OF. 
.Ar>AN !E.·B . .J.). L& eomJ>CIDAAtion d'nne chainede triangles 

geod6siqneo. 
.A.cad. de Belgique, Bull., L, 18811, 200-265; J'onrn. Frank. Inst., 

CXll, 1881., 314. 

BARRAQCER (J'. M.). La compenoacion general de l<>s eTTOres 
de la red geodesica de Espafia. 

Madrid, 1874. 
:l"RRRERO (A.). Sur J,. compensation d'un reoeau trigonom6-

triqne. 
Int. Good. Cong., Gen .. Ber., 1877, 217-224. 

TRIANGLES, GEODETIC. See GEODllTIC TRI­
ANGLES. 

Trieenecker (Francisco de Paula). DiSBertatio de 
fii::;ura telluris e solis eclipsibus detlucta. 

Eph. Astron. (Hell et Trieanecker), 1791, 307-412. 

Troughton (Edward). Comparison between the length 
of tile seconds pendulum, as determined by Mr. 
Whitehurst and Captain Kater. 

Edinb. Phil. Journ., i, ll:H9, 75-76. 

Trowbridge (W. P.). Foreign geodetic surveys. 
U.S. C. and G. Snrvey, Rep., 1858, 2.'>1-270. 

--- Progress of the United States Coast Survey. 
U.S. C. and G. Survey, Rep., 1858, 270-273. 

Tiibinger Blatter, for Tiibinger Bllitter fiir Naturwis­
senschaften und Arzneikunde. 

8°, Tiibingen, lSHi-'17. (Oxford, Bodleian.) 

THtschkow. Memoirs of the army topographical de­
partment of Russia. 

Vols. 10-18, 1847-'56. 

Ulifers (D. W.). Praktisehe Anleitung und Tafeln zur 
Berechnung von Dreiecks-, Vierecks- nnd Polygon­
Netzen ohne Logaritbmen. 

8°, Coblenz, 1854; vierte Anfiage, 8°, Koblenz, 
1870, pp. xv, 283, 1 plate. (Berlin, Royal.) 

Ulloa (Antonio de) y Juan (Jorge). Relacion hist6rica 
del viaje a la America meridional. 

Madrid, 1748. 
Eni:lisb translation by ADAMS (J,), London, 1760, 1772, 

1806, 1807; French translation by Moi<VILLON, Pa. 
ris, 1752; German translation, Leipzig, 1751; Dutch 
translation, Goes, 1771. 

Title in full under JUAN (J'.). 

--- --- Observaciones astron6micas y fisicas en 
los reinos del Pero. 

Madrid, 1773. 
Title in full under .TUAI! (J.). 

--: Grenus ('l'.). Resultate einer Vergleichnng der 
Werke von-. 

Mon. Corr. (Zach), xvr, 1807, 238-266. 

Unferdinger (Franz). Nener Beweis des von Herrn 
Grunert in der A bhandlnng: Das sphiirische Dreieck, 
mit seinem Sebnendreieck verglicben, mit besonderrr 
RUcksicbt auf Gecdasie. Neuer merkwUrdiger Lehr­
satz. 

Arch. d. Math. (Grunert), xxxnr, 1859, 89-91. See 
Arch. d. Math. (Grunert), xxv, 1856.197. 

--- Die allgemeine Formel f"lir die Somme der Win­
kel eines Polygons. 

K. k. Ak. d. Wiss., Sitz.-Ber., LVII, 1868, ii, 627-632. 
-- Heber die Bestimmung der Abplattung der Erde 

ans den gleichzeitigen Angaben eines Quecksilber­
und eines Aneroid-Barometers. 

Arch. d. Math. (Grunert), :nu, 1864, 443-452. 
--- Anfstellung einer neuen Pendelformel nnd Darle­

gung eiuer Methode ans der Lange des Secnndeu­
pendels in verschiedenen Breiten die Flichkraft uud 
die Form nnd Grosse der Erde zu bestimmen. 

K. k. Ak. d. 'Wiss., ma.th.-naturwiss. Cl., Sitz.-Ber., 
XLIX, 1864, ii, 210-219. 

--- Vergleicbung der Pendelformel mit den Beobacb­
tungen. 

K. k. ·Ak. d. WiBB., math.-naturwiBB. Cl., Sitz.-Ber., 
XLIX, 1864, ii, 220-228. 

-- Dae Pendel ale geodiitisches Instrument. 
Arch. d. Math. (Grunert), xux, 1869, 309-331. 

Reproduction of two articles In Wiener Akad. papers. 
Revd. iII Jabrb. ilb. d. Fort.whr. d. M..ib., l, 1868, 391-392, 

byB[RllKRj. 

Unger (Ephraim Salomo). Anleitungzum Feldmlll!80D 
nnd Aufnehmen. -

So, Gotha, 11'121, pp. xiii, 636; und Gotba, 1828, vl, 
216. (British Mn!!enm.) 

Shopl& surveying. 
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UNITED STATES COAST SURVEY. 
First. report· from Superintendent Hassler to the 

Secretary of the Treasnry upon the survey of the 
coast. 8°, 3 pp., 1816. 

Message on the Coast Snrvey. Transmitting a re­
port of the Secrer.ary of the Treasury upou the prog­
ress made in the Coast Snrveys; instructions to Mr. 
Hassler, superintendent of the work, and his report 
to t.he Secretary of t.he Tmasury. State Papers, No. 
143, Fth Congress, 1st Session, vol. 2, 21 pp., 1818. 

Report upon tbe wo1·ks executed for the survey of 
the coa~t of the United States, upon the law of 1832, 
and their junction with the works made in 1817, by 
and u11d"r thP <1in•ct.ion of Ferdiuau1J Rudolph Hass­
ler. 23•1 Congress, 1st Session, Doc. No. 1, 17 pp., 
18"J4. 

Fourth Report. House Document No. 1, 24th Con­
gress, 1st Session, n rp., 1835. 

Report for 1836. House Document No. H, 24th 
Congress, 2d Session, 60 pp., 1836. 

For 1837. House Document No. 14, 25th Congress, 
2d Session, 7 pp., 1&37. 

For lf<38. Senate Document No. 4, 25th Congress, 
3d Session, 7 pp., 18.'ltl. 

Eighth annnal report. Senate Document. No. 15, 
26tli CongresA, lat Session, vol. 2, 8 pp., 1:339. 

Ninth annual report. Senate Document No. 20, 
26th Congress, 2d Session, vol. 2, 8 pp., 1840. 

Report of J<'. R. Hassler, showing theprogress madu 
up to the present time. House Document No. 28, 
27th Congress, 2<1 Sesaion, lR pp., 1842. 

Repm,;.t for 1843. House Document No. 97, 28th 
CongresR, 1st Session, 8 pp., 1R44. 

This was the laot report of :Mr. Hassler. 

Report of A. D. Bache, Superintendent of the Coast 
Survey, for 18-14. House Document No. 25, 28th Con­
gress, 2d Session, 22 pp., 1844. 

Thia was the first report that hM aeoompo.nying p1'0lJress 
and other sketches. 

Report for 1845. Seuato Document No. 13, 29th 
Congress, 1st Session, 44 pp., 1845. 

For 1846. Senate Document No. 3, 29th Congress, 
2d Session, 74 pp., 3 charts, 1846. 

For 1847. Senate Document No. 6, 30th Congress, 
1st Session, 88 pp., 1847. 

For 1848. Senate Executive Document No.13, 30th 
Con~ress, 2d Se88ion, 120 pp., 1848. 

For 1849. Senate Executive Document No. 5, 31st 
CongreBB, 1st Session, 98 pp., 1849. 

For 1850. Senate Executive Document No. 7, 31st 
Congrel!B, 2d Session, 134 pp., 1850. 

For 1851. 8°, Washington, 1852. 
Thio WW! tbe fil""t report pnblished separately, and Is 

th~ only separatp, report t.bat appP&red in oetAvo. 

Report of the Superintendent of the Coast Survey, 
showing the progress of the survey. 1852-'77, 26 
vols., 40; Washington, 1853-'80. 

Report of the Superintendent of the U. S. Coaat 
and Geodetic Survey, showing the progress of the 
work, 1878-'87. 10 vols., 40, Washington, 1881-'89. 

UNITED STATES COAST SURVEY-Continued. 
The following papers relating to geodesy occur in 

the above reports: 
BACHE (.A...D.). CompariRon o( the reduction of horizontal 

angles by the method of Jeaot squares. 18M, pp. 63-70. 

-- Epping.\111se, Maine. 1857, pp. 302-305. 

BAR.'<ARD (F. A. P.). Comparison of mettes. 1867, pp.134-137. 

BOGTELLE (C. 0.). Primary base apparatus. li\55, pp. 6(-267. 

Description of tripod and scaffo1d. 1855, pp. 361-363, 

Geodetic IJight signals. 1880. pp. 96-109. 

Obsen·inf: tripods. 188~, pp.199-208. 

Connection of the Coast Rurvey triangulation with 
that of the LakA Snn·ey. 188!, pp. 387-390. 

-- On geodetic reconnoissance. 1885, pp. 469-481. 

ClJTIB (R. D.). Field-work of a secondary triangulation. 
1868, pp. 109-139. 

-- Field-work of the triangulation. 1882, pp. 151-197. 

DAVIDSON (G.). Clamp for theodolite telescope•. 1874. p.153; 
18Ti, p.182. 

-- :Measurement of the Yolo base. 1882, pp. 139-149; 
1883, pp. 273-288. 

-- The run of the micrometer. 1884, pp. 377-385. 

DooLJTILE (M. H.)~ Closing of a circuit of triangulation. 
1 "75. pp. 282-292. 

-- Solution of normal e<Jnations. 1878, pp. 115-120. 

GOODFELLOW (E.). Descriptil"A ca.talog--u~ of publications re· 
lating to the Coast and Geodetic Survey 8nd to t!t..andard 
measurPS, 1883, 121-135. 

-- General index to the progress sketches and illustrn. 
tions, maps and charts published in the annual Tf'.ports 
from 1844to1~85. 1887, 217-268. 

GORE (J. H.). A biblio1rrapby of geode•y. 1887, arn-512. 

HJl.GARr> (J.E.). Triangulation of the Mi•sissippi Sound. 
1S56, pp. 291-292. 

-- Theodolite teet. 1856, pp. 310-316; 1860, pp. 357-861. 

-- Description of base apparatus. 1856, 308-alO; 1857,pp. 
39f>-398; 1862, pp. 2~255. 

-- Geodetic siguals. 1867, p.145. 

-- Use of ra.ilways for geodetic surveys. 1867, pp. 140-
144. 

Intervisibillty of stations. 1873, p. 13i. 

Comparison of stamlarrls of leng-11L 1876, pp. 402-406. 

Eitamination of theodolites. 1877, pp. 114-147. 

Comparison of Amerkau and British standard yarrla. 
1877,148-181. 

HUNT (E. B.J. Description of base·meaauring apparatua. 
1854, 103-108; 1873, 132-136. 

-- Contact base apparatus. 1880, pp. 341-344. 

LANE (J. H. ). Coefficient. of expansion of the British etandard 
yard, bronze No. IL 1877, pp. 155-166. 

PP.IBCE (C. S.). Errors of observation. l87o, pp. 200-224. 

:.Measurements of gravity. 1876, pp. 202-33i. 

-- On the flexure of pendulum supp-0rts. 1881, 359-441. 

-- Ellipticity of the earth from pendulum experiments-
1881, pp. 442-456. 

-- Method of observing coincidence of the vibration of 
two penduluu1s. 1881. pp. 457-460. 

-- Value of gravity at Paris. 1881, pp. 461-463. 
-- Determinations of j1:1'&.vity a.t Alleghany, Ebensburg, 

and York, Pa. 188.1, pp. 473-187. 

__ The effect of flexure of a pendulum on its porlod of OS• 

cillatioD. 1884, 483-485. 

-- The use of a noddy. .. 1884, 475-4@2; 1885, 509-510. 

__ Effect of temperature upon a reversible pendnlnm. 
1885, pp. 5U-512. 



 

500 UNITED STATES COAST AND GEODETIC SURVEY. 

UNITED STATES COAST SURVEY-Continued. 
PRESTON (E. D.). Determination of gravity . . . 1883, 379-381. 

-- Determination• of gravity for the Hawaian Govern· 
ment. llull., XI, 137-H2. 

SANDS (B. F.). Observing signal. 1855, p. 36~. 

RcHOT1' (C. A.). A<Unstm<'nt of horizontal angle,s. l8M, pp. 
70-86. 

141. 

·Probable error of obserYation. 1854, pp. 80-05. 

Solutfon of normal equations. 1855, pp. 255-26.i. 

Probable error, from tbe G"rman. 1856, pp. 3m-308. 

Epping-baae eoruputation. 1864, pp. 120-144; 1866, p. 

-- Primary triangulation of the Atlantic coast. 1866, pp. 
49-M. 

-- J,"ngth of the K "nt J.lanrl base. 1866, p. HO. 

-- Ac\justment of tho Long Island Souml triangulath)n, 
1868, pp. 140-146. 

-- :Mea1mrr11nmt of an an: uf the meridhm. 1868, pp.147-
153. 

-- Connef'tion of the Kent Island and Cran'oy Island 
bases. 1860, pp. 101">-112. 

-- Local deflection of the zenith near Washiogton. 1869, 
pp. 113-115. 

-- Ada1>tation of triangulations to the configuration of 
the country. 1871, 185-188; 1876, pp.391-399. 

Peach Tree base. 1873, pp.123-136. 

-- Closing of a circuit of triangulation. 1875, pp. 279-292. 

-- Pamplico-Chesapeake arc of the meridian. 1877, pp. 
81-95. 

-- Connection of the Maryland and Georgia base lines. 
1878, pp. 92-120. 

-- Local deflection of the plnmb.Jine. 1879, pp. 110-123. 

-- Description of a new base apparatus. 1882, pp. 187-
138. 

-- Re•ults fort.he lengt!I of Yolo base. 1883, 273-288. 

-- Connection of Coast Survey and Lake Survey Trian-
i:nlatious. 1884, pp. 387-390. 

-- Gf'o~1·aphir,.a] posif,ion of Borden's lfaeeaehueetts 
points. 1885, pp. 285-302. 

-- Yo]o l)Q.80 trian~1llation. 18851 pp. 441-467. 

SINCLAIR (C.H.). General jndex of scientific papel'l!, ruethods 
and results containefl in the appendiecs of the annual re­
ports from 1845 to 1880, inclusive. 1881, 91-123. 

SMntt (E.). Determination of gra.Yity at varions places. 1884, 
pp. 439-473. 

TI'ITMAN~ (0. H.). R~lath-e expansion of bronze 12, and Low 
Moor iron. 1877, pp. 166-171. 

-- TraDsferring ander ground mark at a bae.e monument. 
1881, pp. 357-358. 

-- On the relation of the yard to the meter. llull., IX, 45-
50. 

TRESCA (H.). Comparill(ln of metres. 1867, li!i-137. 

Taow1mmoE (W. P.). Foreign geodetic survey•. 1858, pp. 
251-2i0. 

Progreos of the U. S. Const Survey. 1858, pp. 270-273. 

A"ON. Sn!Jl'lidiary base apparatno. 1856, pp.308-310. 

-- l<'ornmlre for computing latitudes, longitudee, and azi. 
mnth•. 1860, pp. 361...;l91; 1875, pp. 815-368; 1884, 323-375. 

-- LQcating n point by mtcreections. ll!M, pp.116-119. 

-- Triangulation of the coast of New England. 1865, pp. 
187-203; 18(!15, p.141. 

-- Me ... urements of eubaldiary base lines. 1868, pp. 133-
139. 

-- Report of a <·onference on gravity determinations. 
1882, 503-516, 

-- Tables for the projedion of maps on the Clarke 
spheroid. 18&, pp. 135-321. 

UNITED STATES COAST SURVEY-Continued. 
Papers regarding the Survey. 

B. (B.). The Coast Survey. 
N.d. 

BACHE (A. D.). Survey of the coast. 
Sid. Mess., I, 1848, 98-99; II, 1848, 55-56. 

-- Progress oft.be survey of the coast. 

A. A. A. S., Proc., 18t9, 162-178; Am. J'ourn. Sci., XII, 1851, 
158-164. 

BESSEL (F. W.). Ueher die von Herrn F. R. Hasaler, znr Ver­
rnessung der Kiiste der Vereinigten Staaten ergriffenen 
Ma.&8sregeln. 

Ast.mu. NMhr., VI, 1828, 349-356. 

BourELf.E (C.0.). What hlM! the Coast Survey done for 
sciencel 

Science, VI, 1885, 558-562. 

-- On a geodetic survey of the United States. 
Scienee1 VII, 1886, 460-461; Van Nostrand's M:a.g., xxxv, 1886, 
38-40. 

DA vis (C. H.). '.l'he Coast Survey of the Unit.ed Stat.es. 
Cambridge, 1849; Waabington, 1851. 

DAVIS (J.). Speech on the subject of the Coast Survey. 
[1849]. 

DYER (G. L.). The survey of the coast. 
U.S. Naval Institution, Proc., xn, 1886, ii, 199-240. 

F. Report of the Superintendent of the Coast Survey, &bow­
ing progre•s of the work for 1847. 

J'oum. Frank. Inst., XLV, lstS, 213-217; for 1848, XLVII, 1849, 
141-144; for 1849, L, 1850, 72; for 1850, LI, 1851, 31>9-360. 

GORB (J'. H.). The geodetic ourvey. 
Phila. Press, Sept. 9, 1884, 7. 

-- U.S. Coast and Geodet.ic Survey. 
:Railroad and Eni;. J'ourn., r.xI, 1887, 247-249, 299-300, 350-352. 

H. Doeumentary publications and aeience in the Coast Sur­
vey report for 18:>3. 

Am. J'ourn. Sci., xvm, 1854, 200-212. 

HASSLER (F. R.). Papers on varioussnltjects c"nnected with 
the survey of the coast of the United State&. 

Am. Phil. Soc., Trans., n, 1825, 232-419. 

-- Principal documf\nts relating to the survey of the 
coast of tbe United States. 

New York, 1834, 11'35, 1836. 

-- BerichtiiberdieKiisten-VermessunginNord-.A.merika. 
A stron. N acbr., XIX, 1842, 353-368, 377-384. 

BENRY (J.). The Coast Survey. 
Princeton, 1845. 

H1WARn (J.E.). Letter on tne proposed tran•fer to the Navy 
Department. 

Washington, 1883. 

-- Inquiry of the National Academy of Sciences concern­
ing the. Coast Survey. 

Washington, 1884. 

.J. Survey of the coast of the United States. 
Hunt's Mercb1int's Mag., 1849, 131-149. 

KANE (J'. K.). Report on the history and progress of the 
American Co11Bt Survey. 

A. A.A. S., Proc., 1859, 2~-150. 

LAMB (M.J'.). The Coast Survey. 
Harper's :Mag., LVTII, 1878, 508-520. 

111. fM.). Tbe United States Coast Survey. 
Chtistian Examiner, LU, 1852, 77-96. 

OGD•l'f (H. G.). The mrvey of the OOIM!t. 
Nat. G-r. lbg., I, 1888, lill-75. 

Pu.Rell (J'. A.). Speech on the sabjec~ of the 0-t Slll"Vey. 
W aoblngton, 18411. 

Pmnc:B (B.). A report up.on the reanlta of the United Stat.ea 
Coast Survey. 

A.. A. A.. 8., Proe., 11, 1MS-'52, lU-128. 

S. N orcbmerikanisehe V et'DH!881Jllg, 

A.tron. Naehr., l!., 1833, 886-388. 
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U!il'I'l'ED STATES COAST SURVEY-Cont.inned. 
SEll!LLOT (L.-A.J. Notice historiqu~ sur le Coast Survey des 

ttata-Unis. 
soo. Geogr., Bull., 1, 1801, 41-51. 

SPENCER (J.C.). Plan for ruorganlzation of tJmCoas.t Survey. 
Wa.<hington, 1843. 

TROWHRIL>GE (W. P.). Progress of the United States Coast 
Survey. 

U.S. C. and G. Survey, Rep., 1858, 270-273. 

"VOSE (G. L.J. The United States Coast SurYeJ'­
Van Nostrand's Mag., XIII, 1~75, 1-13. 

WELLS {II. P .) . The United States Coast and Geodetic Surrey. 
Ha1per·a Weekly, xxxu, 188'3, 805-808. 

.ANON. A review of H assh~r·s principle dO(•ument8, executi\-e 
congressional documents siuce 18321 and the report fOr 18-14. 

Princetou R-0v., xvn, 18'5, 221-344. 

-- Ueview of the Annual Report of the U.S. Coast Sur­
vey (1847). 

Am. Journ. 8ci., v, ls.18, 307-318. 
A. short ruview of the year's work. 

-- Report <if the <~ornmittee on ~.cien(~e and the arts, con­
stituted by the Franklin Institute of the State of Penn­
s_ylvuni&i for the promotion of tbe mechanic arts. to wLom 
was refent:<l for ex.aminatiun and report the suhjed of the 
progress of tlle survey oft he coast of the Unite<l States. 

Journ .. Frank .. Inst.) XL'Yll, 18-l9, 209-214. 

-- Notice of the vi~it of the American A.~1mciation for 
the Ad\"ancement of Educati<JD to the UoWit Ourvey Office. 

.Am. Journ. Etl., I, 1855, 103-106. 

-- Tb.e United States Coast SHvey. 
Putnam'~ Monthly, v1, 1855, 449-458. 

-- Review of the op~rations and results of the United 
States Coast SmveJ. 

.Aru. Joum. Sci., xxv~ 1858, 75-83, 249-258. 
A popular account of the work of the Coast Survey to 

date. 

-- Tho Coast Survey, by one who has examined public 
documents. Reprint from New York Times. 

N.d., ]lp.18. 

-- The Coo.at Survey ; its. costs, a.buseB, e.nd power. From 
the New York Times. 

Journ. Frank. Inst., LXVII, 18591 63-68. 
A. defense of the Coast Survey, in reply to the above. 

named aTticle. 

-- Coast Survey. 
Appleton's C_yclo., v, 1859, 394.-401. 

-- Report on the hi•tory and progreos of the American 
Coast Survey. 

.A. . .A.. A. Sci., Proc., 1859, 27-150. 

-- Report of the Secretary of tho Treasury, communicat· 
ing ln answer to a resolution of the Senate a report show­
ing the amount expended and the progress ma.de in the 
Voast Survey. 

Sen&te, 35tb Congress, 2d session, Ex:. Doc. No. 6. 
Revd. in North Am.Rev., xc, 186Q, 249-260. 

-- Letters from Government officers, including com­
manders in the .A.rmy and Navy, relative t.o the field and 
offioo work of the Coa.st Survey. 

so, Washington, 1863, pp. [17]. 

-- Coast Survey. 
.A.m. Cycl., IY, 1883, 754-765. 

-- The late attaclrn upon tbe Coo.st and Geodetic Survey. 
Reprinted from the October and November numbers of the 
United Sernce, 1884. 

so, Philadelphia, 1884, pp. 52. 

-- .The geodetic survey of the United Stat.ea. 
Nature, XXIX, l~, 573-575. 

.A. review of the Report for 1882. 

-- Determination of gravity at stations in Pennsylvania, 
18'19-1880. 

Hature, XXXII, 11185, 572. 

A review of the above. 

UNITED STATES COAST SURVEY-Continued. 
-- U. H. Coa."t and Gcodeti c Survey for the year ending 

with June, 1885. ltev. of. 
.A.m. Jo urn. Sci., xxxm, 1887, 129-431. 

-- \Vbat the Coast Survey ha.-M doue for the \Var. Re­
printed from U.S. S<rvice Mag., June and July, 1865. 

ao, New York, 180.J, pp. 24. 

-- Mossag:e from the I->rnsident of tho UniU."'.;d Stater. U·i:me.­

mittin~ a. report from the Secretary of State rela.tiug to an 
invitation from tlrn Imperial German GO"vernnu.nt to b~­
cornc a µal'ty to the International Gt1odetic Alisociation. 

5-0th Co11g., 1st Ses•., T.x. Doe. 164, pp. 18. 

U. S. C. and G. Survey, Rep., for Report of the Super­
intendent U.S. Coast Survey . 

l:P, Wa~biugton, 1816-'"1; 4c, 1852-'ii. 
Report of the Superintendent U.S. Coast. and Geo­

detic Sun·Ay. 
4°, Wasbingtou, 1878+. 

U. S. Eng. Rep., for Report of the Chief of Engineers of 
tbe U. S. Army. 

IP, Wasliiugtou, 1868+. 

UNITED STATES LAKE SURVEY. 
llLAilt (H. W ). The Lake Survey. 

Science-, I, 1883, 174. 

BoUTIU.LE (C. 0.). Connection of tho triang-ulation of the 
Coal'lt Survey with that of the Lake Survey. 

U.S. C. and G. Surv<'y, Hep., 1884, 387-89-0 . 

COllSTOCK (C. B.). Annual report of the United States Lake 

Survey. 
U. S. Eng. Re11., 1871, 982-10~6; 1872, 1031-1108; 187:l, 1169-

1202 i 187!, 402-4i6; 1875, 852-918; 1877, 110:,....1200; 1878, 
1355-1119; 1879,1891-1972; 1880, 2365-2458;,)881,2781-2803; 
1882, 2785-2820. 

-- Report upon tho triangulation of the Lake Survey. 
1\..,. a13hington. 1882. 

GORE (J. Il.). 'L'he 1:nik1l States Lake Suney. 
Railroad and Eng. J ourn., UI, 1887, 200-203: Zeits. f. V ermes., 

xvn, 1888, 385-3lf5. 

K.ERsCHB.AUM (G.). Die norll.amerikanische Ba.sifl.messung 
von Clticago. 

Zeits. f. VermN~ .• XIII, 1884, 533-547. 

R (S. W.). L. S.survey of the north and northwest lakes. 
JoUl'll. :Frank. In.-t., LXXXIY, 1867, 399-401. 

RAYNOLDS(\\'". F .). Annual 1-eport on tlrn sun .. ey of the 11orth~ 
west lakes. 

U. S. Eng. Rep., 1867, 5!\3-864; 1868, 925-1187; 1869, 549-648; 
1870, 535-613 . 

ScnuT'r (C. A.). Connection of Lake and Coast Survey tt·iau­
gulationfl. 

U.S. C. and G. Sur\"ey, Rep., 18841 387-390. 

U. S. Naval Institution, Proc., for Proceedings U.S. 
Naval Inst.itutio11. (Washington, Congress.) 

V. (le S. C. de). Recherches curieuses des mesures du 
monde. 

16°, Paris, 1636, pp. 48. (Gore.) 

Vacoesaint (Charles-Nicolas). Trnit-0 de geodesiepra­
tique, contenant des methodes nouvelles, simples 
et exactes pour la division des snperficies 11gricoles . 

8u, Oisemont, lt-iti3, pp. ii, 109, :l plates. (Berlin, 
Royal. 

Valentiner (W.). Beitrage znr kiirzest.en und zweck­
miillsigsteu Behaudlnng geographischer Ortsbestim­
mangen, mit Hiilfat.afeln. 

4°, L~ipzig, 1869, pp. RS. (Gore.) 

Van Diemen's Land, Roy. Soc., Proc., for Proceedings 
of the Royal Society of Van Diemen's Land. 

so, Hobart Town, 1849-'59 (3 vols,). (Washington, 
Congress.) 
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Van Nostrand's Mag., for Van Nostrand's Eclectic En­
giueering :Magazine. 

ao, New York, 1869+. 

Vasarhely (P.). Auflosung einiger Anfgaben als Beit­
trag znn gr-ometriscben Triangulirung.* 

Ofen, 18:!7. 
Vangondy(Didier Robert de). SeeRobert deVau­

a gondy (Didier). 
Vecchi (E. de). Istrnzioni snlle riconoscenze geodetiche. 

Fol., Roma, 1872, pp. 44. (Vienna, Geographic 
Institute.) 

Lithographed. 

--- Norme per l' esecuzione de' calcoli da compiersi 
per deterrninare gli elementi geodetici necessarii alla 
formazionc di una carte topografica. 

Fol., Roma, 1872 (f), pp. 9, 10 plates. (Vienna, 
Geographic Institute.) 

Lithographed. 
--- Relazione annnale sni lavori eseguiti nel 1873 e 

su quelli progettati pel 18'24. \Italy.) 
Int. Geod. Cong., Gen.-Der., 1873, 5. 

--- Relazione sni lavori geodetici csegniti dalla com­
rnissione italiana [for 187 4]. 

Int. Geo1l. Cong., Gcn.-Ber., 1874, 26-30. 
-'-- Relazione sni lavori eseguiti nel 1876 dalla corn­

rnissiono italiana per la misura dei gradi in Europa. 
Int. Geotl. Cong., Geu.-Ber., 1876, 100-10:>. 

Veech (James). Mason and Dixon's Jiue. A history, 
incluiling an outline of the boundary controversy 
be twee~ Pennsylvania and Virginia. 

a~, Pittsburg, 185i, pp. iv, GS. (Washington, Con­
gress.) 

Veltmann (W. ). Ausgleiclmng der BeobacbtungR­
fehler nach <lem Principe symmetrisch berechneter 
)littelgrussen. * 

:Marburg, 1886. 
--- Bestimmung dcr Unhekannten einer Ausglei­

chungsaufgabe mittelst der Gauss'schen Transforma­
tion der Snmme derFeL!erquadrate. 

Zdts. f. Vcrmcs., XVI, 1887, 345-356. 

Verdam (Gideon Jan). Verhandeling over de rnethode 
der kleinste kwadraaten. 

4°, I Croningeu, 1850, pp. xiii, 214, 1 plate; n 
Groningen, ltffi2, pp. xxi, 21fr409. (British Mu­
seum.) 

(Verdet.) £tabn fixc des poids etrnesures, ou memoirs 
pour servir a la solntiou d'nn ancien probleme, re­
nouvele ]Jar J'assemblee coustituante, sur lt1 cboix 
d'nu etalon fixe, 11erpetuel et universe!, 1iris daus la 
nature, pour servir de base aux mesnres de toute11 lcs 
uations. 

sc, Paris, l<3li>, pp. 4G. (Paris, Observatory.) 

Verhulst (Pierre - Fran9ois ). Sur !'integration de 
quelques equations <lifterentielles relatives au pro­
hlemo des oscillations tlu ]>eudule simple da.o.a nn 
milieu resistaut .• 

Qnetelet's Corr. l\!ath., Y, lo2'J. 

Verrier: Faye (H.-A.-E.-A..). Rapport surla conf.Srence 
i:eoJe,ique tenno il. Berlin.· lkmarks !Jy -. 

Acad. d. Sei. Pari11, Comp. Rcutl., LVI, 1863, 28-:34. 

Versamml. dents. Nat. u. Aerzte, Ber., for l\ericht der 
Versarumlnug d•·r [Gesellschaft tier] dentachen Ne.· 
tnrforsch~r un<l Aerzte. 

8~, 18'28+. (Berlin, Royal.) 

Villarceau (A.-J.-F. Yvon). Soe Yvon -Villarceau 
( A.-.T.-F. ). 

Viucent (Alexandre-Joseph-Hidulphe). Snr la me­
sure de la terre, attribuee a Erat,osthi\ne. 

Acad. d. Sci. Paris, Comp. Rend., xxxvr, 1853, 317-
321. 

Revd. in Geogr, Mittheil. (Petermann), 1857,455. 

Vita (Gaetano de). Relazione sul procedimeuto del 
calcolo uella base geodetica misnrata presso la foce 
del fluvio Crati. 

Int. Geod,. Cong , Gen.-Ber., 1872, 6-15. 
Vogler (Ch. August). Geuauigkeit ciniger nahe zum 

Zerkgen mittlerer Beobacbtnngen Fehler in mehrere 
Glieder. 

Zeits. f. Vermes., VI, 1877, 396-412. 
Grundztige der Ausgleichuugsrechnnug. • 

Draunschweig, li:l82, 1883. 

Ueber Stationsbeobachtnugen in symmetrischer 
Anordnung. 

Zeits. f. Vermes., XIV, 1885, 49-59. 
--- Die Methode der kleinsten Quadratsummen a.ls 

Bilduerin bestgewahlter Mit telgrossen. 
Zeits. f. Vermes., XVI, 1887, 142-147. 

Voight (W.) and Woodward (R. S.). Results of some 
experiments made to determine the variations in 
lr.-ngth of certain bar• at the temperature of melting 
iee. 

Am. Journ. Sci., xxv, 1883, 448-459. 

Voiron. Hil!toire de l'astronomie, <lepuis 1781 jnsqu'a 
Hill, pour servir <le suite a l'histoire de l'astronomie 
de Bailly, par lll. Voiron. 

4°1 Paris, 18101 pp. ix, 383. (Washington, Ob­
servatory.) 

Figure de la term, 174-176. 

Voit. Bericht iiber die Thi1tigkeit des geodatischen 
Instituts, 1870. 

Title in full under BAEY1'R (J. J.). 

Vorlander (J". J. ). Geographische Bestimmungen im 
koniglich preussischen Regierungsbezirke Minden 
vermittelst des trigonometrischen Netzes zur Anf­
nahmc des Grundstener-Katasters. 

4°, Minden, 1853, pp. vi, 130, 1 chart. (British 
:uuscnrn.) 

Ueber die Genanigkeit der Liiugen-Messungen 
mit der l\iesskette anf verschiedener Bodenarten. 

Zeits. f. Math. (SchlOmilcb), I, 1856, 142-159. 
--- Ueberdasgeographische Vorwiirts-Emschneiden. 

Zeits. f. Ma.th. (SchlOmilcb), u, 18Gi, 299-316. 
.A.usgleichung der Fehler polygonometrischer 

Meaanngen. 
8°, Leipzig, 1858, pp. f>5. (British Museum.) 

--- Bemerknngcu Uber das numerische Eliminiren 
bei geodatischen Opcrationen. 

Zeits. f. Math. (Sch!Omilch), m, 18581 16-22. 
Zur :pra.ktiscben Gciometrie. 

Zeits. f. Matb. (Schliimilcb), m, 1858, 189-193. 
On the adjustment of a quadrilateral having measured 

side& and diagonals. 
Anleitung zum Feldmtissen, rnit besonuerer 

Riicksicht auf die .A.nwendnng des metrisehen 
Ma.&l!SCS, nebst einem Auhang iiber die Flii.cllen­
bestimmung mit Htilfe des Amsler'schen Polarphmi­
meters. 

8°, Berlin, 1871, pp. iv, 173. (Cambridge, Uni­
versity.) 
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Vorliinder (J. J. )-Continued. 
--- Ueber die Genauigkeit der Liingenmessung mit 

Kette und Latten. 
Zeits. f. Vermes., I, 1872, 154-162. 

--- Ausgleichung der Pehler unmittclbar gemcssener 
Llingen in einfachen Linienverbindungen. 

Zeits. f. Vermes., u, 1873, 14&-171. 

--- Bericht iiber die Vergleichnng eines nus gernes­
senen Laugen und Wilkeln hergestellteu Liniennetzes 
mit einem Drdcckdnetze. 

Zeits. f. Vermes., ur, ll'l741 Br>-83. 

--- Ueber die Pehleransgleichung der Liniennetze. 
Zeits. f. Verwes., ur, 18i4, 3!10-401. 

--- Ueber das Wiederfinden verlorener trigonome-
trischer Punkte. ., 

Zeits. f. Vermes., IV, 1875, 81-85. 

--- Zur Fehlerausgleichung der Liniennetze aus 
gemessenen Langen und Winkeln. 

Zeits. f. Vermes. 1 v, 1876, 155-174. 

Vose (Geo. L.). The United States Coast. Survey. 
Van Nostrand's Mag., xrn1 1875, 1-13. 

Voss (A.). Ueber diejenigcu Fliichcn, auf denen zwei 
Schaitren geodlitischer Liuien ein conj ngirtes System 
bilden. 

K. hayer. Ak. d. Wiss., math.-phys. Cl., Sitz.-Ber., 
1888, 95-102. 

W. (B.). The Ordnance Survey. 
Dublin University Mag.1 u, 18!l8, 353-357. 

Waege (W.). Die Mangel des preussischen Vermes­
sungswesen und Ansichten iiber deren Abhilfo. 

8c, Gilrlitz, 1850, pp. vi, fi3. (Berlin, Royal.) 

Wagner (Johann Christian August). Ueber die neue 
astronomisch· trigonometrische Landes-Vermessnng 
der batavischen Republic vom Obersteu von Krayen­
hoff. 

Mon. Corr. (Zach), vnr, 18031 501-500. 

--- Ueber die sogenannte Pendel-Versuche des Prof. 
Knoch in Braunschweig. 

Ann. d. Phys. (Gilbert), LIX, 1818, 328-33'..!. 

Wagner (Hermann). Die Dimensionen des Erdspha­
roids nach Bessel's Elernenten, im metrischen 
Maasse, mit besonderer Bertlcksichtigung der Be­
diirfnisse des Ka.rtographen. 

Georgr. Jahrb. (Behm), 1870, i-lxi. 

--- Ueber die Mll88vergleichungen Itir die europai-
schen Gradmessung. . 

Fol., Goths., 1868, pp. 20. (Berlin, Geodetic Insti­
tute.) 

Lithographed from manuscript. 

Walbeck (Benne Johann). Dissertatio de forma et 
magnitudine telluris ex dimensio arcubus mer'idiani 
definiendis. • 

4°, Abore, 181!!. 
POGGENDORFF, 11, 1243. 

-- [Vergleiehung der Secundenpendel-Beobachtnn­
gen Kater's unter sich selbst nach der Methode der 
kleinsten Quadrate.) 

Astron. Nachr., 1, 1823, 25~256. 

Walch (Alb. Georg). De dimen11ionihus nonnullis ter­
rre per antiqnos faeti11. 

40, Schlesingre, 1740, pp. 12. (Dresden, Royal.) 

Walckenaer ( C. A.): Dicuilus. De mensura or bis terrm. 
Parisiis, 1807. 

Title in full under DICUILUS. 

Walker (John). The Great Trigonometrical Survey of 
India. 

Calcutta Rev., IV, 1845, 6-395; XVI, 1851, 514-540 ; 
XXXVIII, 1863, 26-62; A~iittic Soc., Jouru., XXXI, 

1862, :'12--48. 

Walker (James Thomas). Extracts from a report ou 
the Great Trigonometrical Survey. 

Asiat. Soc., Journ., xxx:n, 1863, 111-163. 
--- Report of the operations of the Great Trigono­

metrical Survey of India during li:l62-'G3. 
Indian Eng. (Medley), 11 18641 180-200; Asiat. Soc., 

Journ., xxxv, 18titi, ii, 77-89. 
--- Letter to the prnsident [of the Royal Society] 

on the Indian pendulum observations. 
Roy. Soc. London, Proc., xv, 1866-167, 254-~5. 

--- Preliminary notice of results of penduluw ex­
periments matle in Iudia. 

Ro,Y. Soc. London, Proc., xv, 1867, 318-319. 
--- Pendulum and standard-bar operations of the 

Great Trigouornetrical Survey in 1866-'67. 
Iudian Eng. (Medley), v, 1868, :l05-314. 

--- Account of the Great Trigonometrical Survey of 
Inoia. Vols. 1-1x. 

Debra Dun, 1870-'83. 
--- [On the Indian pendulum observation8.] 

Roy. Soc. London, Proc., xix, 1871, 07-104. 
--- Description of the method of comparing and the 

apparatus employed. 
· Indfa, Trig. Survey, 1, 1870, i, 1-2. 

-- and Hennessey (J.B. N.). Cape Comorin base­
line. 

India, Trig. Survey, r, 1870, x, J.,-35, 

--- --- G1·eat Indus series. 
India, Trig. Survey, m, 1873, pp. xxi\, 211, 136, 6 

pfates. 
--- Synopses of the results of the Great Trigonomet­

rical Survey of India. 
, 4°, Debra Dun, 187 4-'80 ( 13 vols.); 1683 (5 vols.). 

--- --- Jogi-Tila meridional series. 
Iudia, Trig. Surrny, Iv, 1876, xxvi, 65, 35, 2 plates. 

--- On the obsenations of terrestrial refract.ion at 
certain Ht.ations situated on the plains of the Punjab. 

India., Trig. Survey, n, 1879, iii, 77-93. 

--- Introductory account of the triangulation em­
braced by the north-east quadrilateral, with the de­
tails of its simulta1Jeous reduction, 

India, Trig. Survey, vu, 1882, 1-276. 

-- an1l Hennessey (J. B. N.). The details of the 
observations and the final results of the triangula­
tion of five of the component series included in the 
north-ea.st quadrilateral. · 

India, Trig. Survey, vu, 1882, i-xvi, 1-204, l plate. 

--- On the theoretical errors generated respectively 
in side, azimnt, latitude and longitude in a chain of 
triangles. 

India, Trig. Survey, vn.1882,87-106 (App.). 

-- The survey of Inrtia. 
Van Nostrand's Mag., XXXIV, 11387, 65-79, 

A l>straet of address hefore geographicalseotion of British 
ABl!ooiation for the Advancement of Science, A.bei-· 
deen, 1885. 
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Wallace (William). Hindoo astronomy and mathe­
matics, wit!i an account of Lambton's trigonometri­
cal survey of India. 

N.d. 
Title taken from a sale catalogne. 

--- Geometrical theorems and formulre particularly 
applicable to some geodetical problems. 

Phil. Soc. Camb., Trans., YI, 18.'l6, 107-140. 

--- Geometrical theorems and analytical formula', 
with their application to the sol11tiou of certain 
geodetical problems. And an appendix, containing 
a description of two copying inRtrnments. 

8°, Ediuburgh, 1839, pp. xi, 155, 3 plates. (British 
Museum.) 

Revd. in Calcutta Review, IV, 1845, 62-95. 

Waller (Richard). The measure of the earth; being an 
account of several observat10ns made for that pur­
pose by divers members of the Royal Academy of 
Science at Paris. Translated by -. 

Fol., London, l6i'.'i8, pp. 40, 5 plates. (Washington, 
Congress.) 

With memoirs for a natural history of animaJs. 

--- : Picard (J.). The measure of the earth. Revd. 
l1y-. 

Acta Eruditorum, 1688, 578-586. 

Walling (H.F.). Co-operation between National and 
Stttlti Governments iu topographical surveys. 

Va.n Nostrand's lllag., XXXI, 1884, 3:31-342. 
Read beforE' the ..American Society of Civil Engineers at 

the Buffalo mt'eting. 

Walterhoffer (Otto). How the earth is weiglied. 
Pop. ::;ci. Moutll., XIX, ltl81, 743-749. 

Wangenheim (von). Ju,trnction fiir die Vflrmessuug 
ti"" H..rzogtbnm Gotha heanftragten Geometer. 

8°, Gotha, 1851, pp. ~-1. (Gore.) 

[Wanka von Lenzenheim (Josef).] Mittheiluugen 
des kaiserl. kilnigl. ruilitiir.geographiscben Instituts. 
Heransgegeheu auf l:letehl des k. k. Reichs-Kri<,gs­
Miuisterimus, III, 188:3, ruit 11 Beilagen. 

8°, Wien, 1&3, pp. 177. (Gore.) 

Wargentin (Pehr Wilhelm). Orn jordcns skapnad och 
storlek. 

K. Srnnska Veten. Acad. Handl., x, 1749, ~l3-

24i>; :iu, 17r.o, 1-11, tH-\t-1. 

Warren (John). An account of experiments made at 
the ohservarory near Fort St. George, for determin­
iu~ the le11gth of the simple peudulum lieatiug sec­
onds of tin1t1 at that place; to whiub arc adtlod com­
parison• of tht~ xaitl t'Xperiult'ufs with others made 
iu difft'rt'nt parts of the glo\w, aud some remarks on 
the ellipticity of the earth, as deduced from these 
operntiouH, 

ARintic Researehes, XI, 1810, 29:~308. 

Wartmann: Dufour (W. H.). Sur Jes deviation• ap­
pareutt>s du pluu d'oscillatiou du pendnle. De con­
ct1rt RYl'C -. 

Acad. d. Sci. Paris, Comp. Rem!., xxxm, 1851, 13-15. 

Waatler ( J'.): Bartner ( J. ). Hand bu eh d~r niederen 
Geodfu<ie. Vertuehrt von -. 

Wien, 1885. 
Title in full under HARTNKK (J.), 

Watson (J.C.). Method ofleast squares, theory of com­
bination of observation.i, and determination of the 
most probable system of elements from a series of 
observations. 

Theoretical Astronomy, Philadelphia, 1869, 360-
425. 

Watts (William). A rigorous investigation of the 
length of the seconds pendulum in the latitude of 
Plymouth, being f>0° 22' 28''. 

Ann. Nat. Phil. (Tllompson), nu, 1816, 284-288. 

--- Remarks on Captaiu Rater's paper, containing 
cxperimeuts for determining the length of the sec­
ond" pendulum in the latitude of London. 

Edinb. Phil. Jouru., I, 1819, 32f>-337. 

--· On the lengt~ of the pendulum. 
Ediub. Phil. Journ., III, 18'20, 27-32. 

--- Ou t!ie ellipticity of the earth. 
Edinb. Phil. Journ., III, 1829, 288-293. 

[Waugh (Andrew Scott).] On the Great Tr1gonowet­
rical Survey. 

Calcutta Rev., 1v, 1842, 62-95. 

--- Report on the progress of the Great Trigonomet­
rical 8urvey of India. 

Indian Eng. (Medley), n, 1865, 2Bf>-300, 398-407; 
Ill, 186t), !)4-108, 30fr-318, 40-2-413 i Iv, 18671 303-316 i 
413-422. 

Webb. Trigonometrical survey of India. 
Phil. Mag. ('l'illoeh), I.III, 1819, 146. 

Weber (W.). Ueber Coust.ruction des Bohuenherg'schen 
Reversionspendels znr Bestimmung der Pendelliinge 
fifr eine best.immte Schwingungsdauer im Verhiilt­
niss zu einem gegebenen Lii.ngenmass. 

Aun. rl. Phys. (Poggendorff), xxn, 439-449; K. Ges. 
d. \Vi""' Leipzig, Ber., XXXY, 7-17. 

Revel in ,fohrb. U b. d. l:'ortschr. d. Math., XVI, 1884, 809, 
by LP, [LAMPE]. 

Weidler (Johann Friedrich). Bibliographia astrono-
111ica temporis quo libri vd compositi vel editi sunt 
ordino servat.o ad snpplemendam et illustrandam as­
tronomre hi•toriam digesta accednnt historire astro­
noma; supplementa. 

8°, Wittenbcrgll', 1755, pp. 1v, 126; supplement, 
pp. 44. (British Museum.) 

Contains numerous references t-0 early works treating 
of geodetic operatiuns. 

Weierstrass (X:arl): Jacobi (C. G. J.). Gesammelte 
Werke. Edited by-. 

Berlin, 1882. 

Ueber die gcodatischen Linien anf dem dreiach­
sigen Ellipsoid. 

K. Ak. d. Wiss., Monatsbcr., u, 1861, 986-997. 

Weingarten (Julius). Allgemeine Untersuchung uber 
die geodlitiRchen Linien nud die verticalen SchPitte 
auf krumwen Oherflaehen. 

Pp. 87-9:1 of BAEYER (.J. J.). Daa Messen auf der 
sphii.roidischen Erdoberflliebe, Berlin, 1862. 

--- Ueber eine geodiitische Aufgahe. 
Astron. Naehr., LXXIII, 1868, 65-76. 

Regnding the reduction of th<> angles of a Joodetlo tri-
angle to a plane triangle. · 

Revd. In J abrb. lib. d. Fortaehr. d. Hath., u, 1869-'70, p. 
84.0. bv Bll11N8. 
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Weingarten (Julius)-Continued. 
--- Ueber die Reduction der Winkel eines spbaroi­

discben Dreiecks auf die einer ebeneu oder sphari­
schen. 

Astron. Nacbr:, LXXV, 1869, 91-96. 
Revd. in Jah,b. iii>. d. l<'ortschr. d. Math., 11, 1869-'70, p. 

8U, by BRt:NS. 

Ueber die V erochiebbarkeit geodiitischer Dreiecke 
in krummen FHicl.teu. 

K. Ak. d. Wiss., ~itz.-Ber,, XLII, 1882, 453--456. 

--- Ud:ier die Differentialglekhung der Oberflli.cbcm, 
welcl.te dnrch ihre Kriimmnngslinien in uuernllich 
kleiue Quadrate getheilt werdeu kounen. 

K. Ak. d. Wiss., Sitz.-Bei:., XLIII, 1883, 116.1-UGG. 

--- Ueber die Eigenschaften des Linienelements der 
Flachen von constantem Krii mmnngsruaa!IB. 

Jonrn. f. ~fath. (Crelle),xcrv, 1883, 181-202. 

Weinstein (B.). Handbucb der pbysikalischen Maas­
bestimrunngen, in zwei Bandeu. Erster Band: Die 
Beobachtnngsfohler, ihre xechnerische Ausgleichung 
und Untersnchung. • 

8°, Berlin, 1887, pp. 524. 
Revd. in Zeits. f. Vermes., XVI, 1887, 603-604; xvm, 1889, 

27-29, !Jy J. 

Weisbach (Julius). Auszug ans dem Bericht der k. 
sachs. Com1uission der mittelenropa!schen Gradmes­
suug an das k. siic hs. Finanzmiuisterinms vom :n 
December 1863. 

Int. Geod. Cong., Gen.-Ber., 1863, 26-27. 

--- Die Biegnng eines in zwei Punkten untersttitz­
ten bomogPnen prismatischen Messstabes, sowie dnrch 
dieselbe hervorgebrachte Verkiirzungseines Laugen­
maasses, auf muglicbst einfache weise ermittelt. 

Civ.-Iug., xn, 3-26, 1 plate. 

--- Bericht iiher die im Jahre 1865 ausgemhrten geo­
datischen Arbeiten irn Konigreich Sachsen im Inte­
resse der mittelenropaibchen GradmesAnng. 

Int. Geod. Cong., Gen.-Ber., ld65, 32-.15. 

--- Bericbt Uber die im Jabre 1866 im Interesse der 
mittelenropii.ischen Gradmessung von Seiten des 
Kouigreiches Sachsen ansgefiibrten geodatisch3n Ar­
heiten. 

Int. Geod. Cong., Gen.-Ber., 1866, 43-45. 

--- und Bruhns (C.). Bericht Uber die iru Interesse 
der europaischen Gradmessung von Sei ten des Konig­
reicba Sachsen ausgefiihrten geodatischen Arbeiteu. 

Int. Geod. Cong., Gen.-Ber., 1868, 49-5:t 

--- Bericht Uber die im Jahre 1869 im lut.eresse der 
enropliischen Gradrnessnng von Seiten des Kiinig­
refohs Sacbsen ausgefiihrten geodatischen Arbeiten. 

Int. Geod. Cong., Gen.-Der., lt:i69, 58-60. 

--- Vortrage ilber mathematische Geographic, ge­
ha.lten au der koniglich aachsisehen Bergakademie 
zu Freiburg von -, als An hang zum Abriss der Mark­
scheidkunMt. Herausgegeben von Oscar Cboulant. 

so, Freiburg, 1878, pp. a5, 2 plates. (British Mu­
seum.) 

Die Ertle, 11-20. 

Weiu (Edmund). Ueber Gescbichte der Gr&dmessnng 
mit be110nderer Beziehung auf den Zweck der mittel­
europiillOhen Gr&dmessung. 

Verein z. Verbreitung na.tnrwiBS. Kenntnisse, 
Schriften, IV, 1863-'64, pp. 83-134. 

Wells (Henry P.). The United States Coa~t and Geo­
detic Survey. 

Harper's Weekly, xxxn, 1888, 80()-808. 

Weltmann unil Koll (A.). Formcln der niederen nnd 
hiiheren Mathematik, sowie der Theorie der Be­
obachtungsf'eh ler nnd der Ansgleichung derselhen 
nach der l\frthode der kleiusten Qnadra.te. Znm 
Gehrauch hei geodii.tiscbeu Studium und iu der geo­
diitiscl.ten Praxis znsammengestellt von -. • 

Bonn, 188G. 
Revd. in Zeits. f. Vennes., xv, 539; Vereinsschrift des 

bannov. Lan<lmesser-Vcreius, n, 1886, 54; Zeits. d. 
rheinisch·West.f. Landmesser-Vereins, 1886, 91. 

Wendt (Amandus Theodor August). Zur Theorie 
der geodiiti~chen Linie auf eiuer Fliiche des zweiteu 
Grades. Inaugural-Dissertation znr Erlangnng dcr 
Doctorwiirde von der philosophischen Facu1tat der 
Friedricl1-Wilhelms-Universitiit zn Berlin. 

4°, Berliu, 1860, pp. 21. (Gore.) 
Lithographed from manuscript. 

Werneburg (Johann Friedrich Christian). Uelier die 
zeitherige Bestimnrnng der Daner eines Pendelschlags 
und die }'allhi)he in einer Secunde. * 

Eisenach, 1817. 
PoGnENDOilFF, II, 1299. 

Werner (Wilhelm). Ueber die Beziebung der bei der 
St.atious-Ansgleichnng gewiihlten Nnllrichtung. 

4°, Berlin, 18801 pp. 28. (Gore.) 
Publica.t.ion des kiJuigL preussis-chen geodiitiscLen lu­

stitute-s. 
I>nblhi.Letl with \YEsTPHAL (AL:r:H.llD). Winkel- und 

Scitengleichungen. 

Ueber die Meth ode tier "Coast and Geodetic 
S1uvey" z1u Auflosung von Nonnalgleichungen. 

Civ.-Iug., x:x1x, 1803, 115-126. 

--- Die Winkelrnessnngen bei Tage nod hei Nacbt. 
Zusat.z von H. Bruus. 

Zoits. t: Instrumentenkunde, u1, 1883, 2'~-237. 

Westphal (Alfred). Winkel- und Seiteuglcichuugen. 
4°, Bel'liu, 18tl0, pp. 5-18. 

Publication tlee kOnigl. preussischen gcodiitisC'hcn In­
stitutes. 

Published. with WKRNER (W.). Ueber die Bezfohung, 
etc. 

Der Basisapparat des General Ibanez und seiu 
Verhaltniss zmn iilteren spanischen Apparat. 

Zeits. f. Iustrumentenkunde, I, 1881, 173-183. 
--- Die Ausdehuungscoeffieienten der Kiistenvcr­

messnng. 
4°, Berlin, l&ll, pp. 13. (Gore.) 

Publication dea kOni~l. preusa. geodiitischen Institutes. 

--- Die geodatiscben nnd astrouomischen Instru­
mente zur Zeit des Beginnes exacter Gradmessnngen. 

ZPits. f. lnstrnmentenkunde, IV, 1884, 152-166, 
18!:H!02. 

--- Basisapparate und Basisrnessungen. 
Zeits. f. lnstrnmentenkunde, v, 1885, 257-274, 333-

345, 373-38;;, 420-432; VIII, 1888, lb9-236, 337-346. 
The most elaborate and accurate discussion of this sub~ 

joot e>'eT pn\>lisheil. 

Weyer (Georg Daniel Eduard). [Eine geodiitische 
Anfgahe.) 

Arch. d. Math. (Grunert), v, 1844, 2'23-224. 
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Weyprecht (Carl). Astronomische und geodatische 
Bestimmungeu der osterrdchisch-ungarischeu arc­
tiHclwn F.xpeditionen 1872-74. 

K. k. Ak. d. Wiss., math.-naturwiss. Cl., Denksohr., 
xx xv, 1877, 47-71, 1 chart. 

Wheeler (E. S.) and Woodward (R. S.). Results of 
s0111<' ex1>eriments made to determine the variations 
i u leugth of certain bars at the temperature of 
n1e]ting ice. 

Arn. Journ. Sci., xxv, 188:!, 4411-459. 

Wheeler (G. M.): Gannett (B.). The geodetic work 
of the - survey. 

Science, II, 1884, 447-44t!. 

White (T. Pilkington). The Ordnance Survey of the 
United Kingdom. 

8'-, London, 11::!86, pp. x, 174. (Oxford, Bodleian.) 

Whitehurst (John). Au attewpt towanls obtaiuing 
iuval'ial1le measures of length, capacity, and weiglit 
from !lie mernmmtion of time, independent of the 
lllPd1anical operatiouH requisite to ascertaiu the ceu­
trn of oscillation or the true length of pendulum. 

4°, London, 1887, pp. viii, 34, 3 plates. (Ox.ford, 
Bodleiau.) 

Whitney (J. D.). Geographical and geological snrveys. 
North Anwricau .l{ev., cxx1, 187;), 3i-8f>, 270-314. 

Wiegand ( August ). Der gecdiiti•che Messapparat 
und sein Gebranch. Ncbst Nachrichten iiber uie 
Realschule im 'Vaiseul1ause zu Halle aus dem 
Schuljahre 1847-'48, vom Inspector Ziemann. Halle, 
1848. 

8", Halle, 1848, pp. 24. (Gore.) 

Wiener (Christian). Die Berechnung der Veriinuer­
ungen iu eiuell! veriinderlicbeu Dreiecksuetze. 

Zeits. f. Math. {SchlOlllilcb ), XIV, 18u9, 6:!-65. 
The development of au e:Xpression for the change in tho 

computeO parts of a cbain of triangles when some of 
the vertices ha''e undergone a slight displace111(~nt. 

Zusatz zn derelemeutari>n Begriinrlnugdes Fun­
damentalsatzes tiber die geodiitische Linie auf einer 
Umurehungsfliiche vou Prof. Jordan. 

Zeits. f. Verrue,.., lX, 1880, 337-331'. 
See JonDAN. Element are Degriindung, etc. 
See HELMERT. Nochmals, etc. 

Wijkander \August) and Tidblom (A. V.). Pendcl­
bestlimmingar under den Svenska arktiska expedi­
tion"u 1872-73. 

Acta Universitatis Lundensis, xiv, 18n-78, pp. 
1-32, 1 plate. 

Wild (Heinrich). Bericht Uber die Arbeiteu zur Re­
form der schweizeriscbeu Unuaasse, Al:lgefasst im 
Sommer 18il8. 

4°, Ztiricb, 1868, pp. 170, 3 plates. (Southamptou, 
Ordnance Survey.) 

--- De la. determination de la dilatation ab11olue d 
•pecialement de celle du b11rre11u normal du bureau 
federal des poids et meanres. 

Arch. Sci. Pb~·R. Nat., Geneve, XL, 1871, 373-393. 

Williams (E.) and Mudge (W.). Account of the trigo­
nometrical Rurvey carried ou in 1791. 

Roy. Soc. London, Phil. Trans., 1795, 414-391. 

Williams (J. Butler). Practical geodesy, comprising 
chain surveying and the use of surveying iuatru­
ments, leveling and tracing of contours, together 

Williams fJ. Butler)-Continned. 
with trigonometrical, colonial, ruining, and maritime 
surveying. Adapted to the nse of surveyors and of 
stndents in civil and military engineering. 

8°, London, 1842. 
2d ed., with new chapters on railway, parish, and 

estate surveying. 
so, London, 1846, pp. xx, 330, with a plate of con­

ventional signs. (Gore.) 

Williams (Thomas). Au ent.ire new work, and method 
of proceeding to discover the variation of the earth's 
tliameters, with evidence laiU down, amounting to a 
demonstration, that its true ratio is not less variablll 
than as 45 is to 46, and shortest in its pole's ax.is 174 
mile8; and that no degree of gravity given by the 
q nadrant on its superficies is attached to the curva­
ture fonod them, but are such mean proportions be­
tween the curvature and the centre of the spheroid; 
that each meridional degree at the surface will form 
equal areas to t:be common centre of gravity, the 
earth'8 centre. Offered to the consideration of those 
who are judges of this important problem. 

40, London, 1786, pp. 16, 2 tables. (British Mu­
seum.) 

Wilsing (J.). Ueber den Einfluss von Luftdruck und 
Wilrme auf die Pendelbewegung. 

Berlin, 1880, pp. 40. (Berlin, Observatory.) 

--- Bestimmung der mittleren Dichtigkeit der Erde 
mit Hiilfe eines Pendelapparates. 

Publicationen des astrophysikalischen Observato­
riums zu Poto;llam, vi, 1887, ii, 35-127; K. Ges. d. 
Wiss., Sitz.-Bcr., xn1, 18871 327-334. 

Density=5.59,±0.032. 

Wilski (F.). Einfiihrungindietrigonometrischen bezw. 
Ausgleichungsrechnungen der Anweisnng IX vom 25 
Oktober, 1881, fiir die trigonometrischen und poly­
gunornetrischen Arlieiten bei Ernencrung der Karten 
nm! Bucher des Grundsteuerkatastersmit elementarer 
Entwickelung der dabei in Betracht kommenden Dif­
ferenzialformeln. 

so, Liegnitz, 1883, pp. viii, 100. (Berlin, Royal.) 

Wilson (Charles W.). The Ordnance Survey jubilee 
book. 

Fol., Southamptou, 1887. 
Only three copies printed. All W<>rk done at Survey 

Office. 

and Palmer (H. 8.). Ordnance survey of the 
peninsula of Sinai, made with the sanction of the 
Right Hon. Sir John Pakington, Bart., secretary of 
state for war, un<ler the direction of Col. Sir Henry 
James. }'olio in three parts. Pt. 1. Aceount of the 
survey, pp. iv, 323, 19 plates; Pts. 2, 3. Illustrations. 

Southampton, 1869. (British Museum.) 

Wilson (0. S.). Night signals for geodetic work. 
Science, r, 1883, '70-71. 

--- Method of reconnoi88Bnce, signal building, and 
uaming of stations. 

}'inal Results N. Y. State Survey, ltl87, 115-N2. 

-- Final reault.s of the New York Sta.te Survey, to­
gether with a deacription of the methods employed. 

40, Albany, 1887, pp. 214. 
Ile• Science, 1, 1883, 207-209. 
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Winckler (Anton). Bemerkungen iiber einige Formeln 

der Geodasie. 
Journ. f, Math. (Crellc), L, 1855, 32-40. 

--- Ueber einige iu trigonoruetrischen Messungen 
vorkommende Aufgaben. 

Zeits. f. Math. (Schli.imilch), II, 18ti7, 334-338. 
Reduction to center. 

--- Ueber deu mitLlei·en Febler tler Kettemnee­
sungen. 

Zeit•. f. Math. (Schli.imilch), vr, 1861, Hl9-119. 

Wing (Vincent). Geod::etes practicus redivivus. The 
art of surveying, shewing the whole art of surveyiug 
by a new instrument called the imperial table. 

Fol., Londo11, 1700, pp. vi, 384, 134. 
Simple surveying. 

Winnecke (A.): Maclear (T.). Verification and ex­
tension of' Lacaille's arc of meridian, London, 1866. 
Revd. by-. 

Astron. Ges., Vierteljahrs., v, 1870, 44-87. 

Winsheim (C. N. de). Determinatio exactior graduum 
parallelorum requatoris et meridiani, in figura tellu­
ris hypothetice spbierica aut spbmroide. 

Acad. de St.-Petersbourg, Com., xn, 1740, 22'2-231. 

Winterberg (C.). Ueber die geodatische Linie. 
Astl'On. Nachr., LXXXIX, 187(), 103-110, 112-128; XCI, 

1877, 113-120; xcv, 187\J, 22:3-228, 238-250, 271-2tl0. 
&vd. in Jahrb. iih. d. Fortschr. d. Math., IX, 1877, 776, 

by B(1tUNB]. 

Ueber die Abwcichungen des Lothes von der 
Normalen des homogenen Erilsphi:iroids, erzeugt 
dnrch lokale Unregtelmii"sigkeiten der Massen>er­
theilung. 

Astron. Nachr., xcr, 1877, 97-108. 
Revd. in Jahrb. iib. d. Fortscltr. d. Math., IX, 1877, 778, 

by B[11u:ss]. 

Ueb .. r den Eiufluss vulkauischer Erscheinuugen 
auf geodatiscbe Operationen. 

Civ.-Iug, xxvrn, 18.'l-2, 473-479. 

--- Ueber die Auziehung von Massenpunkten insbe­
sondere mit Rticksicht auf die Lotstilrung. 

Arch. d. Math. (Grunert), 1.xv, 1880, U;l-160. 
Re'\"d.inJahrb.iil>.<1.:Fort•chr.d. Math., XII, 1830, 852-853, 

by B["UNS]. 

Winterberg (Nicolaus). Disputatio de pnecipuis globi 
terrtJstris affect ionibus, qure tam sub mathema.tici, 
qua.m physici contemplationem veniunt, nimirum de 
figura, positu, magnitndilrn et qniete terrm. 

so, Lunebnrg., 1596, pp. [18]. (British Museum.) 

Wlttstein ('l'heodor Ludwig). Be1·icht tihcr clie ban­
noverische Gradmessungs-Arbeit.en. 

Int. Geod. Cong., Gen.-Ber., 1864, 8-11. 

--- Bericht iibcr die hannoverische Gradmessung. 
Int. Geod. Cong., Geu.-Ber., 1865, l-0. 

-- Bericht iiber die in Hannover ausgeftihrteu 
Arbeiteu. 

Int. Geod. Cong., Geu.-Ber., 1866, 29-30. 

--- Die mittlere Fehler, uud die preuSBische Landes­
triangulat.:on. 

Astron. Nachr., LXIX, 1867, 289-298. 

-- Die Aosgleichong boobachteter Richtungen und 
die koniglich preusaische Landest.riangulatiou. 

A.strou,Nachr., uux:, 1867, 321-328. 

Wittstein (Theodor Ludwig)-Continued. 
--- Bericht Uber die Tbatigkeitdesgeodli.tiscben In­

stitnt•, 18G9, 1870, 
Title in full und.:ir BAEYER (J. J.). 

--- Ueber die Ablenkuug der Lothlinie in gros8en 
Ifoheo. 

Astron. Nachr., LXXIY, 1869, 251-254. 

--- [Abplattung cl es Erdspharnids.] 
Int. Good. Cong., Gen.-Her., 1870, 40. 

--- Die Methode der kleinsteu Quadrate. [Appendix 
to Louis NA v IER. Lehrbucb der Differential- uud 
Integralrechuung, Hannover, 1875.] 

8'', n, 309-394. (Gore.) 

--- Ein Zusatz znr Methode der klelnsteu Qnadrate. 
Astmn. Nachr., en, 1882, :.l39-342; Zeits. f. Math. 

(Schli.imilch), XXVII, 1882, 315-317. 
Revd. in Jabrb. iib. d. Fortschr. d. Math., XIV, 1882, 157-

159, by Ls. [ LAZAI<U8]. 

Woldringh (C.) 1111<1 Oudemans (J. A. C.). Die Tri­
angula.tion von Java. 

Haag, ltl7tl. 
Title in full under 0UDEHANS (J. A. c:). 

Wolf ( C. I. E. ). Les etalons de poids et mesures de l'ob­
scrvatoire de Paris et les appa.reils qui out servi a !es 
constrnire, leur originc, Jenr histoire et leur etat 
actucl. 

Acad. d. Sci. Paris, Comp. Rend., xcu, i8Bl, 120'2-
1204; xcm, 1881, 297-299. 

-- Hist.oire des etalons clu mi'ltre. 
Acad. d. Sci. Paris, Comp. Rend., xc1v, 1882, 1503-

1505. 

--- Recherches historiques sur les etalous de poids 
et mewres de l'observatoire et lea appareils qui ont 
serYi a Jes construire. 

Ann. d. Phys. Chim., xx:v, 188'2, 5-112; \!• ed., 
Ann. Olis. de Paris, xvu, 1883, c, i-c, 78. 

--- Sur l'authenticite de la toise du Peron. 
Acad. d. Sci. Pariq, Comp. Rend .. cu, ltl86, 567-574. 

--: Foerster (W.). Sur la toisc du Peron. Lettre 
aM.-. 

Acad. d. Sci. Paris, Co:np. Rend., CIII, 1886, 122-124. 

--- Re•mltlits des deux comparaisous de la toise du 
Peron au metre international, executees par Benoit, 
presentes par -. 

Acad. cl. Sci. Paris, Comp. Rend., en, 1888, 977-982. 

Wolf (Rudolph). Verschiedene Bemerkungen. Ueber 
sphariscben Hohlspiegel, geodatischer Satz. 

Arch. d. Math. (Grunert), m, 1843,-444-446. 

-- N otizen zur Geschichte der V ermessuogen in der 
Schweiz. 

Naturf. Ges. Bern, Mit.theiL, 1844, 111-117, 185-196. 

-- Notiz znr Gescliichte der Gradmessungeu. 
Naturf. Ges. Bern, Mittheil., 1848, 93-95. 

-- Not.e zur Methode der kleinsten Quailrate. 
Natnrf. Ges. Bern, Mittheil., 1849, 140-144. 

--- Versnche zur Vergleichung det· Erfahrungs­
wa.hrscheiulichkeit mit cler mathematischeu Wahr­
scheinlichkeit. 

Na.turf. Ges. Bern, Mittheil., 1849, 97-100, 18.1-185; 
1850, Sf>-.l:j8, 209-212; 1851, 17-36; 185:-l, 23-28. 
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Wolf (Rudolph)-Continued. 
--- Taschenbuch fiir Mathematik, Phvsik, Geodasie 

untl ARtronomie. 
2d ed., Beru, 11'56; uth ed., 12°, Zurich, 1877, pp. 

XVIU, 434. (Gore.) 

--- Rapport derfiir 1lie Gradmessung niedergesetzteu 
Kumn1i~iou. 

Schweizer natnrf. Gcs., Verhandl., 1862, 52-89. 

--- Ul'uer die Bedentnug der sogenannteu mittel-
11uropaischen Gradrnessung filr die Kenntniss der 
Ertle im Allgerneinen und fiir die Schweiz im Be­
sondt~ru. 

Nat,nrf. GeH. Ziirich, Vierteljahrs., vu, 1862, 337-
:qr,. 

--- Auszng ans deru Circularschreihen des Prasi­
dentc11 Ilern1 Profe~sor "Wolf an die Mitglieder der 
geodiiti•cheu Commis~iou. 

Int. G<'od. Cong., Gen.-Ber., lr;63, 31-32. 

--- Handbuch der l\iathematik, Physik, Geodiisie 
und Astronomie. 

8°, 1, N'· vii, 492, Zilrich, 1870; n, pp. viii, 495, 
Ziiricb, 1872. (Gore.) 

--- GeHchichte der Vermessuugon in der Schweiz a.ls 
historische Eiuleitung zu den Arbeiten der Rchweiz. 
geodlitischeu Counmssion. 

4°, Ziiricll, 18iH, pp. vi, 320. (Gore.) 
Revd. in Zl-liti:>. f. Vcrmes. 1 IX,1880, 367-370, by JORDAN. 

Europiiische Gradmessuug. Da!S sch weizeriache 
Drci~cksuetz, herausgcgehen von Lier sch weizerischen 
g<'odli.tischen Commis~iou. 

4°, I. Diti Winkelmcssuugen untl Stationsaus­
gleichungen, Ziirich, 18!:ll, pp. xxiv, 262; u. Die 
Netzansgleiehung und die Ansehlussnetze der Stern­
warten nnd astronomischen Puncte, Ziirich, 1R84, pp. 
xxiv, 204. (Gore.) 

Wolfers (Jacob Philipp). Nachricht von der Vollen­
dnng der Gradmessung zwischen der Donan und dem 
Ei!!meern. 

Aroh. d. Math. (Grunert), XXIII, 18!"'4, 225-230. 

--- Ueber die Gestalt und G1·osse der Erde nach 
BeSRel. 

ties. Erdkuude, Mouatsher., III, 1842, 197-lH'J; 
Zeits. f. allg. Erdkunde, XI, 1861, 1-6. 

-- Ue!Jcr die Grosse der Erdobertlache. 
Ztiits. f. allg. Erdkunde, xn1, 1862, 413-415. 

ll,261.ll63.2 sqnal'e miles. 

Wood (C.) arid Hennessey (J.B. N.). Karara meridi­
onal series. 

India, 'frig. Survey, vu, 188'2, i-x, 1-61, 1 platll. 

--- --- Amua meridional series. 
India, Trig. Survey, vu, 1882, i-xiii, 1-43. 

--- --- Rangir meridional series. 
India, Trig. Survey, vu, 1882, i-xvii, 1-46, 1 plate. 

--- --- Hurilaong meridional series. 
India, Trig. Survey, VIII, 188';!, i-ix, 1-59, 1 plate. 

--- --- Caleutta meridional seri!ls. 
India, Trig. Survey, vut, 1882, i-x, 1-70. 

--- --- North Maluneha meridional series. 
India, Trig. Survey, VIu, 1882, i-viii, 1-W, 1 plate. 

Wood (C.) and Hennessey (J.B. N.)-Continued. 
------ North Parasnath meridional series. 

India, Trig. Survey, VUI, 188~, i-vi, 1-39. 

--- --- Assam longitudinal series. 
India, Trig. Survey, VIII, l~J, i-JKiv, 1-92, 2 plates. 

Woodward (Robert Simpson), Wheeler (E. S.), Flint 
(A. R.) and Voigt (W.). Results of some experi­
ments made to determine the variations in length of 
certain bars at the tempe1·aturn of melting ice. 

Am. Journ. Sci., xxv, 1883, 448-459. 

--- On the diffusion of heat in homogeneous rectan­
gular masses, with special reference to bars used as 
standards of length. 

Ann. Math., IV, 1888, 101-127. 

--- Ou the form and position of sea level, with special 
i·eference to its dependence on superficial masses sym­
metrically disposed about a normal to the earth's sur­
face. 

Bulletin United States Geological Survey, No. 48, 
s0 , pp. 88, Washington, 1888. Ann. Math., n, 1886, 
97-lO:l, 121-!Bl; III, 1887, 11-25. 

Wrangell (B. W. von): Struve (P. G. W.). Beschrei­
huug der Breitengradmessnng mit Beibiilfe's. 

Dorpat, 1~31. 
Title in full uniler STRUVE (F. G. W.). 

Wrede ( F.). Nagra anmiirkningar rorande minsta 
kva<lratmetoden. 

K. Vetons.Ak.,Oefvers., xxx, 1873, viii, 3-;14. 

Wright (Edward). Certain errors in navigation de­
tected. 

London, 1599; London, 1610. 
.A determination of the radius of the ea1th is given by 

measuring the distance from a mountain of known 
height, the earth being regarded as a sphere, 224-228. 

Wright (T. W.). On the computation of probable error. 
Analyst, IX, lll82, 74-78. 

On the application of the method of least squares 
to the reduction of comparisons ofline-measures and 
t.o the calibration of thermometers. 
Analy~t, x, 1883, 33-41. 

On the adjustment of coudition-ol>servations in 
the method of least squares, with its application to 
geodetic work, and with special reference to Amer­
ican methods of the adjustment of a system of trian­
gulation. 

Van Nostrand's Mag., xxv1u, 1883, 419-436, 473-
505. 

A fterwa.rds enlarged and pnhlished in book form. 
S.e Wnrnuor {T. W.). Treatise on adjustment., etc. 

A treatise on the adjustment of observations, 
with application to geodetic work and other meas­
ures of precision. 

8°,NewYork,1884,pp.437. VanNostrand. (Gore.) 
. Revd. in N11>ture, xxx1, 1885, 167. 

--- New form of Ua/16 apparatus. 
Am. Journ. Sci., XXVIII, 1884, 479-480. 

Revd. by Kel'8Chbaum, Z<lit.. (. Vermeb., XIV. 1885, 261. 

Wiirdemann (William): Bache (A. D.). Description 
of a base apparatus planned by -. 

Arn. Phil. Soc., Proc., rv, 1847, 368-370. 
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Wurm (.Johann Friedrich). De pondernm, nummorum 
et mensnra.rn111, ac de anni ordinande rationibus apnd 
Romanos ct Gr:ecos. 

H0
, Stntgardia» 1821, pp. viii, 274. (British Museum.) 

WUERTEMBERG. 
BAUi! (C. W.). Bericht iiber den Stand dcr .Arbeiten fiir die 

europRische Gradmessun~ in Wftrttemher_!!. 
Int. Gcod. Cong., Gen.-Iler., 1866, 49--51; 1868, 54-56; 1869, 66-

69; 1870, 70-72; 187:l, 32-33. 

HAMMER. .Bericht iiber die geodiit.i1:1cben Arlteiten in Wiirt· 
tern berg. 

Int. Geo<l. Conir .. Verbandl., 1884-'86, 238-239. 

KOHLER (C.). Die Landesvermf:·~sung in Wiirttemberg. 
Stuttgart, 1858. 

ScHOJlER. Eericht 'on df'>r wiirttembc>rgischen LandeRver­
messung. 

Int. Gead. Cong., Gen.-Ber., 1874, &'i; 1877, 313; 1881-'8~, 141-
143. 

ZECH (P.). Bericbt Uber die geod.ii.tischen ..ArbeitAn in Wiirt­
temberg pro lf\75. 

Int. Gcod. Cong., Uen.-Ber., 1875, 222-223. 

Yates (James). On the unit of the length. 
.Tonru. Frank. Inst.., XLII, lt'til, 34·'>-351. 

Yolland (Capt.). Account of the measurement of the 
Lough Foyle httse in Irela11cl, with its verificatio11 
an<l extension hy triangulation, together with the 
various methods of computation followed on t.he 
Onluance Snney aud the TCf]uisite tables. 

4°, London, 1847, pp. xix, 154, 117, 14 plate8. 
(British Museum.) 

--- An elementary course of mathematics preparecl 
for the nse of the Royal Military Academy. (Oxforcl, 
Bo11leian.) 

Geodesy, includini:r pract,ical astronomy, III, London, 
1853, 375-622,1-13. 

Young (Michel.). Tbcorie de la terre. 
Acad. <l. Sci Paris, Comp. Rend., xcrx, 1884, 22G. 

Young (Thomas). Calculation of the direct attraction 
of a sphe.roid and demonstration of Clairant's 
theorem. 

Journ. Nat .. Phil. (Nicholson), xx, 1808, 114-117. 

Appendix to Captain Kater's account of experi­
ments for determining the length of the pendulum 
vibrating seconds in the latitude of London. 

Roy. Soc. Loudon, Phil. Trans., 1818, 95. 
Miscellaueous works of THOMAS YouNG, n 1 London, 

1855, 1-7. 

" Rcmitrks on the prolmbilities of errors in phys­
ical observations and on the density of the earth 
considered especially with regard to the redaction of 
experiments on the pendulum. 

Roy. Soc. London, Phil. Trans., 1819, 70-95. 
:Miscellanoous works of THOMAS YOUNG, 111 London, 

1855, 8-28. 
Remarks on Laplace's lateF1t computation of the 

density aud figure of the earth. 
Qnart. Journ. Sci., IX, 18:.!0, :~-34; Journ. dePhyR, 

xc, 1820, 463-465. 
Criticising tbo assumptions of Laplace regarding the 

density of tlle superficial Rtrata or the earth, which 
he tahes as 21, and t.he in temal ouly 5~, which tho 
writer of tbis lhinks too small. The article is •igned 
S.B.L. 

The resistance of the air, determined from Cap­
tain Kater's experiments on the pendulum. 

Quart. Jonrn. Sei., xv, 1823, 351-3'>6. 
M:iscellanooo& worltll of THOJIAB Yomm, n, London, l!IS5, 

113-88. 

YoUllg (Thomas)-Continued. 
--- A brief investigation of the properties of the 

geodetic curve. (Signed T. Y.) 
Quart. Journ. Sci., xxr, 1826, 136-137. 

Miscdlaneous WQrk'3 of'.l'HOMA.B YOUNG, II, London, 1855, 
111-113. 

A Rimple rectification of the geodetic cnrve. 
(Signed T. Y.) 

Quart .. Journ. Sci., xx1, 18'2G, 1!'">3-lr,5. 
Miscellaneous works of THOMAS YOUNG, u, London, 1855, 

113-115. 

Considerations on the reduction of the length of 
the pendulum to t.he level of the sea. 

Quart. Journ. Sci., xxr, 1826, 167-1G8. 
Miscellaneous works of THOMAS YouNG, II, London, 1855, 

99-101. 

A table of coefficients subservient to geodetical 
calculations. (Signed T. Y.) 

Quart. Joum. Sci., xxr, 1826, 3:J7-:l4fi. 

--- Estimate of the effect of the terms invohin:; 
the square of the disturbing force on the figure of 
the earth. In a letter to G. B. Airy, esq. 

Qnart. Journ. Sci., xxr, 1826, 34G-347. 
Tho conclusion is stat<:d that the omission of this term 

ean not cause an <'rror of more than 11;11,-\Hrii• 

Note on Professor S\·auberg's reduction of tbe 
length of the pendulum. 

Quart. Journ. Sci., xxn, 18Zi, 305-367. 

--- Computa.tion of lougitu<les on a spheroid. 
Quart. J ouru. Sci., II, 1828, 418-420. 

Yvon-Villarceau (A.-J.-F.). Comparaisons des deter­
minations astrouomiqnes faites par l'ohaervatoire 
imperial de Paris, avec les positions et azimnts geo­
desiqnes publies par le Depot de la guerre. 

Acad. d. Sci. Paris, Comp. Rend., XLlI, 1866, 804-
808. 

--- De la limitc des erreurs que l'on pent. corumettre 
en appliqnant b theorie des lignes geodesiques aux 
ol>Hervations des angles des triangles. 

Acarl. d. Sci. Paris, Comp. Rend., XLII, 1866, 850-
85'2. 

--- De l'ef!et des attractions locales snr Jes longi­
tudes et azimut.s; applicat-ions d'un nonveau theo­
reme a l'eturle de la iignrc de la terre. 

Int. Geo11. Coug., Gen.-Ber., 1866, 8-11; Acad. d. 
Sci. Paris, Comp. Rend., LXII, 1866, 741-74fi; Jonrn. 
de Math. (Liouville), xu, 1867, 65-86. 

--- Nouvelle determination <le la vraie figure de la 
terre, on de la surface de niveau, l'exigeant par l'em­
ploi des nivellements proprement dits. 

Acad. d. Sci. Paris, Comp. Uend., LXXIII, 1871, 808--
8'21. 

Revd. in Jahrb. ub. d . .Fortschr. d. Math., m, 1871, M9-
550, by B(Rl.'NS]. . 

Nouveau mode d'application du troisieme theo­
reme sur les attractions locales au contr()le des re­
seanx geodesiques et a la determination de la vraie 
figure de la terre. 

Journ. de Math. (Lionville), xvm, 1873, 393-436; 
Int. Geod. Cong., Gen.-Ber., 1875, 133-141; Acad. d. 
Sci. Paris, Comp. Rend., LXXVI, 1873, 851-859. 

Revd. in Jahrb. iib. d. Fortechr. d. llath., v, 1813, 598, by 
B[&UNs}. 
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Yvon-Villarceau (A .. J" .-F. )-Con tinned. 
Determination astronomiqne des longitudes, lati­

tudes et aziurnts eJYectnes par l'observatoire de Paris. 
Recherches sur Jes attractions locales. 

Int. Geod. Cong., Gen.-B<>r., 1873, i, 1-6. 

--- Nouv<'anx theoren1cs sur Jes attractions locales 
11t applications i\, la determination de la vraie figure 
de la terrP. 

Int. Gt'rnl. Cong., Verhan<ll., 187il, 111-lW; Acatl. 
a. Sci. PariR, Comp. Rend.' LXVII, 1 SC», 1:.!7r>-12>''1. 

I~ev<l. in Jahrb. iib. d. Fortschr. d. Math., 1, 1868, 390, liy 
Brr:u!'<s). 

'rroisibue theo1'i'nne sur Jes attractions locales Pt 
sPconde determination de h Yr:de figure de la tNrfl 
obtenue sans le conconrs des nivellements propre­
ment <lits. 

Int. Geod. Cong., G·cn.-B<'r., 187ri, 120-123. 

--- Remarques concernant l'emploi deR series trigo­
nometriques d:tns la repriSs<mtatiou des effets des at­
tra~tions, et !'integration de l'equation differentielle 
d11s ~nrfaces de uivean. 

Int. Geod. Cong., Gen.-Ber., l'l<r., 14:!-14:3. 

Hapports sur les travaux geodeoir1nes et, ·wpv­
graphiqtws ex€euti's en Algeric, par :M. Roudaire. 

Acad. d. Sci. Paris, Comp. Rend., LXXXIV, 187i, 
100:!-1014. 

--- Note snr le pendnl11 a r•wersion. 
Int. geod. Cong., Gen.-Ber., HiW, ff>--69, 

--- Mcmoire sur Jes effcts du ronlement dans la the­
orie du pemlnle a reversion. 

4°, Paris, 1880, I'P· 39. 

--- Exp6rir,nces sur l'emploi der regulateurs iso­
chrones i\, ailettes danH la determination rle la pesan­
tenr relative, faites a l'ohservatoire de Paris. 

Int. Ge0<1. Cong., Gen.-Ber., 1881-'82, 151-155. 

--- Recherches stu la possibilite d'utiliser Jes rlign­
tenrs ischrones a ailettes dans la measure de l'inten­
site de la pesantcur. 

Bur. d. Long., Ann. II, 1882. 

--- .Ex poec concernant Jes regulateurs isochrones i\, 

ailott<'s. Rcuige en :prenant ponr base les notiouR Jes 
1•lns (.lemeutair<'S de la scienco. Extrait <ln Bulletin 
de la Societe archeologiqne, scientifique ct litteraire 
ciu Yc11(]61uoi.~, tonw :XXI. 

8'1, Vcndomc, 1883, pp. 26, 1 plate. 
Au investigation e0-ncerning the po~sibility of determin­

ing l)y this means the force of i:ra\'ity. 

[.Zach (Anton von).] Mf'chain'~ Verliingerung der fran­
zii•isdmu Gratl-1\fossnug bis auf die halearbchen In­
sPln. 

Mou. Corr. (Zach), vn, lKO:!, f>08....fm9. 

--- 1'rigopometrische Vermessung (les ehemaligen 
venet.ianischen Staates. 

Mon. Corr. (Zach), vu, 180;!, 49-56, 1:14-147, 210-
:.'20, 281-293, M4--550. 

--- Getlankeu Uber <lie Figur 1ler Ertle. 
l\1011. Corr. (Zad1), x111, 180C, 222-25(>. 

Zach 1Franz Xaver von). Deschreibung einer Vorrioh­
tnng, Pen11"llaugen zu bestirumen, 

Astron. Jahrl1. (Bode), Suppl. Ban<l., 1, 1793. 

--- Beweis, <lass die ()sterreiohische Gradmessnng 
des Jesnites Liesganig sehr fehlerhaft nnd zur Be-

Zach (Fraak Xaver von)-Contiu,1etl. 
stimmung <ler Gestalt der Erde ganz untauglioh sey. 

Mon. Corr. (Za.ch), YIII, 1803, 50i-527; IX, 1804, 32-
3i<, 120--130. 

--- Allgemeine Tafelu zur Berechnung <lcr geogra­
phischen Langen nnd Breiten ans Abstil.nden vom 
Meridian urnl der Perpendieulare eines Orts in der 
Ffypotheso eines :rh abgeplatteten Erdspharoids. 

Mon. Corr. (Zach), vn, 1'303, 522--5213; nn, 1803, 
81-89. 

--- Ueber die konigl. preussische trigouometrische 
Aufnahme von Thliringen una dem Eichsfehle nnd 
ii her de herzogl. sachsen-gothaische Gradmessnng zur 
Bestirmmmg der wahrcn Gestalt der Erdc. 

Mon. Corr. (Zach), IX, 1804, 1-26, 89-120, 189--220, 
269-295, 43i-471; x, 1804, 1-26, 97-132, 19:3-209, 289-
320, 389-411, 4bG-!>06. 

In this volume, 2 is put for 3 in hundreds plaoo; 300 and 
followin)! to 38~. 

Schwedische Gradmessnng. 
Mon. Corr. (Zach), xn, 1805, 4;.ll-449, 513-541; 

xm, 1805, 3-20, ~330-."345; XIV, 1806, 210-224, 327-332. 

Ost-indische Gradmessung der Lange und 
Breite. 

Mon. Corr. (Zach), XII, 1805, 488-494. 

--- Nachricht von der konigl. preussischen trigono­
metriscben mu1 astronomi~chcn Anfnahme von Thii­
ringeu und tlem Eichsfeltle nnd vou der herzogJ. 
sachsen-gotliaiscben Gradruessnng znr Best.immung 
der wahr~n Gestalt der Erde. 

40, Gotha, 11'06, pp. ~J5. (British Mnsenm.) 

--- Ueher die Fortset,7,nng Iler franzosiscben Grad­
messung bis zu <len bale.arischen Imieln. 

Mon. Corr. (Zach), XVI, 1807, 4:~4-442; XXI, 1810, 
450--457. 

--- Astronomische und geodatische Bestimmungen 
im Golfo della Spt·zzia. 

Mon. Corr. (Zach), xvnr, 1808, 362-363. 

--- Darstellung einiger bey geodatischen Messnngen 
vorkommentlcn Correctioneu. Na.ch Tome II, Base 
du systeme metrirpie dticimal. 

Mou. Corr. (Zach), XVII, 1808, ;,:i6-5DO. 

Ueber die l\Ioglichkeit. die Gestalt der Ejde aus 
Gradmes:sungeu zu bestimmen. 

Mon. Corr. (Za.ch), xx, 1809, 3-9. 

--- U11ber Reduction geneigter Winkel anf den Ho­
rizont. 

Mon. Corr. (Zach), xix, 1809, 317-330. 

--- Consic1eration Kur l'aplatissemant rlc la terre 
<l'apres Jes nouvelles observations. 

Bihl. Brit. Geneve, XLIV, 1810, 295-302; Giorn. di 
Fis. (Brugnatelli), m, 1810, 429-434. 

-- Ueber Densitat der Erde und der"n Einflusa auf 
geographische Ortsbestimmungen. 

Mon. Corr. (Za.ch), XXI, 1810, 293--310. 

--- Oesterreich'sche Gradmeasnng. 
Mon. Corr. (Zach), :xxin, 1811, 151-168. 

--- Le degre du meridien mesure en Piemont par le 
pere Beccaria. 

Accad. Sci. Torino, Mem., 1811-'12, 81-116; Moll, 
Corr, (Zn.ch), xxvu, 1813, 272-281. 
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Zach (Frank Xaver von)-Continued. 
-- Remarques sur la mesure du degre du meridien 

au Peron. 
Bihl. Brit. Geneve, L, 1812, 95-126. 

--- Resultate Ller im Jahre 1802 beendigten neuen 
englischen Gradmessung. 

Mou. Corr. (Zach), XXY, 1812, 497-513; xxvr, 1812, 
109-130, 213-219. 

--- Versuch, die Ellipticitat der siidlichen und nord­
lichen Erdhalhkngel ans Jlrlalaspina's Pendel-Reoh­
achtungen zu l>est1mmen. 

Mon. Corr. (Zach), xxv, 1812, n69-575. 

--- Ueher die Gradmessung am Aeqnat.or. 
Mon. Corr. (Zach), xxvx, 1812, 39...{)6. 

--- Ueber die Derechuung d.,r Laugen und Breiten 
ans gemesseueu Abstanden vom Meridian nnd Per­
pemlikel eines Orts. 

Mon. Corr. (Zach), xxnn, 1813, 4"9-501. 

--- L'attraction des montagnt"B et ses effets s111 le !ii 
plomb on snr Jes niveaux des instruments d'astro· 

nomie, constat6s et. determines par des observations 
ast.ronomiqnes et geodeRiques, faitcs, en 1810, a 
l'ermit.age de Notre-Dame des Anges, sur le Mont de 
Mimet, et au Farral de l'Isle de Planier, pres de .Mar­
seille; suivis de la description de la ville de Marseille 
et de son territoire. 

Avignon, 1814, 1, pp. xix, 354, 3 plates; II, pp. 3n5-
715. (Washington, Observatory.) 

Extracts in Bibi. Brit. Geueve, 1.v1, 1814, 301-317; ,,,·n, 
1814, 8-28. 

Revd. by GRROO,.NR (J.-D.). Acad. du Gard, .Aper~n 
des t.ravaux, 1812-'22, 150-155. 

---: Gregory (0.). Dissertations and letters by -
regarding the survey of England. 

London, 1815. 
Title in full under GREGORY (0.). 

--- Entwnrf zu einer Liingen- und Breiten-Grarl­
messnng in Ober-Italien. 

Zeits. f. Astron. (Lindenau), n, 1816, 329-:l45. 

--- Ueher eine in mehreren Riicksichten merkwiir­
rlige Triangulation im Grossherzogthnm Toscaua. 

Zeits. f. Astron. (Lindenau), v, 1818, 211-234. 

--- [Triangulation in Italy.] 
Corr. Astron. (Zach), I, 1818, 17-28. 

--- (Snr la jonction geodesique de Strasbourg a 
Lyon.] 

Corr. Astron. (Zach), 1, 1818, 205-223, 224-2'25. 

--- [Observations g6od6siqucs a Boulogne, Lyon, 
Florence et au golfe de la Spezzia.] 

Corr. Ast.ran. (Zach), n, lH!!l, :3-44. 

--- [Notices snr Jes operations goodCsiques en Italie 
de Riccioli et Grimaldi, de Manfredi et Stancari.] 

Corr. Astron. (Zach), II, 1819, 115-126. 

--- [Snr Jes nouvelles operat.ions gemlllsiqnes en 
France.] 

Corr. Astroa. (Za.ch), Ill, 1819, 3-21. 

--- [Operations gcod6siques fait.es it Gap.] 
Corr. Astron. (Zach), III, 11119, lB-J:l·l. 

--- [Observations geodesigues et astrouomiqnes sur 
le Mont S.-Victoire, pres Aix.] 

Corr. As.tron. (Zach), m, 1819,425-459. 

Zach (Frank Xaver von)-Contiuued. 
-- [Observations astronomiques et geodesiques 

faites il Nuremberg.] 
Corr. Astron. (Zach), vn, 1822, 3-25. 

-- [Sur la rnesnre des petites bases.] 
Corr. Astron. (Zach), nx, 1822, 201-218. 

--- [Snr Jes signanx de feu.] 
Corr. Astron. (Zach), vn, 1822, 272-273. 

[Sur Jes mesures de degre en Autriche et en Hon­
grie.] 

Corr. Astron. (Zach), vu, 1822, 309-318, 401-421. 

--- [Snr Jes petites bases prfferablea aux grandes.] 
Corr. Astro11. (Zach), vu, 182'2, 501-508. 

--- [Snr Jes grandes bases astronomiques.] 
Corr. Aatron. (Zach), 1x, 182:1, 217-236, 237-239. 

--- [Mauiern de determiner des bases terrestres par 
des observations celeBf.es.) 

Corr. Astron. (Zach), IX, 1823, 321-:128, 417-431. 

-- [Method(\ de calcnler les longitudes et Jes lati­
tndes par Jes distauces.] 

Corr. Astron. (Zaeh), IX, !8'23, 509-516. 

-- Difference entre la longitude astronomique et 
geodesique a l'a!Jbaie de St.-1\fatthieu en France. 

Corr. Astron. (Zach), 1 (1818), 2e ed., 1825, 5U-70. 

Dontes Hurles latitudes, a.ttraction et repulsion 
du peudule. 

Corr. Astron. (Zach), x, 2e ed., 1825, 3&-38. 

-- Snr la figure de la terre. 
Bihl. Uuiv. Gcncve, XLIV, 1830, 1-11. 

-- On the gcoiqaphical latitude and longitude of a 
place ou the terrestrial spheroid, tbe geodl'Hic dis­
tanccs of which from the meridian and }'Crpendicn­
la.rs of a given point are known. 

Roy. Astron. Soc., Mem., VI, 163J, 13i-146. 

Zachariae (G.). De minilst.e Kvadraters Methode. 
so, Nyhorg, 1871, l'Jl· viii, 2:34. 

Revd. in .Jabrb. iih. cl. Fortocbr. d. Math., 111, 1871, 95. 

--- Note betretfend <lie Best.immung des mittleren 
Fehlers. 

Astron. Nachr., LXXX, lti72, 67-70. 
Reply by JORUAN, the Aame, 189-190. 
Revd. in Jahrb. i\b. 11. Fort•chr. d. Math., IV, 1872, 577-578. 

Ueber die Hestiruu111ng des mittleren Fehlers 
einer in Mehreren Theilen doppelt gemessenen Grund-
1 inio. 

Astron. NachT., 1.xxx1, 1R7:l, 22f>-22A. 
In reply to JORl>AN'. ITeber die :Berecbnnng, etc. 

·--- De g•'ocl11'liske Hovetlpunkt.er og deres Koor­
dlnaten. Ti! Brug vetl lln<lervi~ningen i Ofilcer­
~kolens Sta.bsafdeling. 

so, Kjl')benbavn, k76, pp. ix, 27H, 5 plates. (Sonth­
ampt.on, Ordnance Survey.) 

--- Die geodatischen Ifanptpunkte und ihre Coon1i­
uaten. An1orisirtedeutscl1e AusgabemitAnmerknn­
gen und Znsatzen von Ernst Angnst Lamp. 

sc, Berlin, 1878, pp. 331. Oppenheim. (Gore.) 
ReTd. in Zeits. f. v,·rmeoi., VIJJ, 1879, 52-68, by JOBDAX; 

Nature, XIX, 11'79. 

[Bericht. ii her tlie ge.odiitischen Arbeiten in Dane­
mark in den Jahren 16f>4-'86.] 

Int. Geod. Cong., Verhandl., 1884-'86, 122-123. 
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Zachariae (G.)-Continued. 
--- De minrlste Kvadraters Methode. Til Brug ved 

Undervisningen i Oftlcerskolens St-absafdeling. 
sc, Kj~benhavn, 1687, pp. xv, 270. (Berlin, Geo­

detic lnotitnto.) 

Zanotti-Bianco (Ottavio). Il problema meccanico 
della figura <lella terra. Parte prima. 

8°, 1"ire11zc, ltldO, pp. xii, 302. 
Parle sPconda: Figura d' eqnilibrio delle maese 

flnide rotanti e metodi per la determinazione della 
tlensita della teITa. 

:Firenze, 1885, pp. viii, 186. 

Zanotti (E. ). De angulo positio~is et ejus usu in deter­
mlnanda telluris fignra. ~ 

Com. lfonon., v, 1767. 

Zantedeschi (F.). R.ecerche fisico-mathematicbe su!la 
deviazione del pendolo dalla sua tragettoria." 

Padua, 1852. 

Zech (Julius). Zur Methode der kleinsten Quadrate. 
In: Einl:uluugznr akademischen Feierde~ Geburts­

festPs Seiner Majestiit des Konigs von Wiirttemberg, 
25. Sept. 18r,;, 4°, Tlibingen, 1857, pp. 4:3. (British 
Mnsenm.) 

Th~ first exhanRtive discnMion of the adjmi:tment of in. 
direct oliservations subject to conditional equations. 
- MEHRlMAN. 203. 

Zech (Paul Heinrich). Das wiirt.tembergische Langen­
rnass und die Mesl!fitungen der wiirttembergischen 
Lanrlesv~rmessnng. 

·wurtten:Lerg. Jahreshefte, xxvn, 1871, 51.-58. 

--- Schreibcn an die Gradmessungs-Commission, 
1866, 1&;8, 181)9, 1870, 1873. 

Title in full nmler BAUER (0. W.). 

---, Bauer 11nd Schoder. Rnicbt iiber die geodiL­
tiscben A1beite11 in ·wiirttemberg, pro 18i5. 

Int.. Ge0<l. Cong., Gen,-B.,r., 1875, 2'~-223. 

--- Himmel Ullll Erde. Eine gemeinfassliche Be­
schreibnng des \Veltalb.• 

Zeits. f. Astron. (Lindenau), for Zeitschrift fiir As­
tronomiti mul verwandte Wissen•chaften (Lindenan ). 

SC', Tiibingen, 18lf,...'J8 (6 vol1>.). (Washington, Ob­
servatory.) 

Zelts. f. Berg·, Hutten- u. Salinenwesen, for Zeit­
scLrift fiir daH llcrg-, Hiittcn- und Salinenwesen in 
dem prenAAischen Staate. 

4°, Berlin, 1854+. (Washington, Patent Office.) 

Zeits. f. Instrumentenkunde, for Zeitschrift f"nr Instrn­
mentonkunde. 

8°, Berlin, 1881+. (Washington, Patent Office.) 

Zeits. f. Math. (BohlOmilch), for Zoitschrift f"tlr Mathe­
matik uml Physik (Sch!Oruilch). 

8°, Leipzig, 1856+. (Washington, Observatory.) 

Zeits. f. Vennes.,for Zei tschrift fiir Vermessungswesen. 
8°, Stuttgart, 1872+. (Gore.) 

Zeller (Alaricus): Maupertuie (P. L. M. de) Figura 
telluris determinanda per observationes Maupertuie. 
Translated by -. 

Lipsire, 1742. 
Title in full under MAUPBRTUIB (P.-L.-:M. DE), 

Zenger (K. W.). Das Stereomikrometer. 
.A.rchitekten- und Ingenieur-Verein, Mittheil., :x,' 

1888, 1-3. 
An instrument for mea6uring angles, using both eyes. 

Zeune (August). Erdansichten, oder Abriss einer Ge­
schiehte <ler Erdkunde vorziiglich dcr neuest"en Fort­
schritte in dieser Wissenschaft. 

8°, Berlin, 1815; 2d ed., 8°, Berlin, 1820, pp. iv, 
188, 6 cha.rt.a. (British Museum.) 

Messk';,ndige Zeit., 41-43. 

Zinger (N.). Uebcrsicht der neuerdings iu Russland 
ausge.ftlhrt<cn Arbeiten iiber terrestrische Refraction. 
Aus cltim Russischen iibersetzt von Lindemann. 

Int. Geod. Cong., Gen.-Ber., 1883, 6-12. 

Znaczekski <_A. A.). De fignra et magnitndine ter­
raqnre. (H.) 

Cracow, 1776. 
Zoega. Experience du pendule faite !I Beauvais en 1851. 

Soc. Acad. Oise, Mero., n, 1852-'54, 145-147. 

Zollmann (Joh. Wilhelm). VollstiiutligeAnleitnng zur 
Geodasie oder praktischen Geometrie zum Gebrauch 
deren Jutlicorum in Entscheidung deren dariiber 
entetehenden Streitigkeiten entha.lten sind. Mit 
einer Vorrede von Christian Wolfs. 

Fol., Halle, 1744, pp. [iv], [viii], 102, 19 plates. 
(Berlin, Royal.) 

Zrzavy (F.). Einfache Formel zur Berecbnung der 
Meridianconvergenz ansrechtwinkligen sphii.rischen 
Coordinaten mittelst einer Hilfstafel. 

K. bohm: Ges. Prag, Sitz.-Ber., 1877, 278-281. 

Ziige (Eduard Heinrich). Uebe~ die Anziehnng eines 
homogenen Ellipsoids_ 

8°, Halle, 1875, pp. 24, 1 plate. (Heid<llbMg, Uni­
nmity.) 
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Sketch of general progress (eastern sheet). 
Sketch of general progress (western sheet). 
Parts of Sections I and II. Progress in the New England States and in the resurvey of 

Long Island Sound. 
Parts of Sections II and III. Progress between Long Island Sound and Chesapeake 

Bay, and in New York, Pennsylvania, and Maryland. 
Parts of Sections IV, V, VIII, and XIII. Triangulation between the Maryland and 

Georgia base lines (southern part), with extension southwestward and westward, and 
triangulation in Tennessee. 

Parts of Sections VI and Vll. Progress· on the west coast of Florida, between Cape 
Sable and Charlotte Harbor and north of Anclote Anchorage. 

Part of Section VIII. Progress in parts of Mississippi and Louisiana. 
Part of Section X. Progress on the coast of California, from San Diego to Point Dume. 
Part of Section X. Progress on the coast of California, from Point Sal to Bodega Head. 
Part of Section XI. Progress on the coast of Oregon, from Mack's Arch to Cape Falcon. 
Part of Section XI. Progress on the coasts of Oregon and Washington Territory, from 

Tillamook Bay to the Boundary. 
Part of Section XII. Sketch of the southeast coast of Alaska. 
Part of Section XIV. Reconnaissance and triangulation in Wisconsin. 
Parts of Sections III, XIII, XIV, XV, and XVI. Progress of the transcontinental tri­

angulation along or near the o9th parallel of latitude from West Virginia to Colorado. 
Parts of Sections X and XVI. Progress of the transcontinental triangulation and recon­

naissance eastward from the Pacific coast. 
Map showing longitude stations and connections determined by means of the electric 

telegraph between 1846 and 1887. 
Map showing positions of magnetic stations occupied between 1844 and 1887. 

INDEX MAPS TO CHARTS PUBLISHED' BY THE SURVEY. 

18. Index map No. 1. Atlantic coast, Cape Sable to Barnegat. 
19. Index map No. 2. Atlantic coast, Gay Head to Cape Lookout. 
20. Index map No. 3. Atlantic coast,, Cape Hatteras to Fernandina. 
21. Index map No. 4. Atlantic coast, Fernandina to Key West. 
22. Index map No. 5. Gulf coast, Key West to Cape San Blas. 
23. Index map No. 6. Gulf coast, Cape San Blas to Ship Shoal. 
24. Index map No. 7. Gulf coast, Ship Shoal to the Rio Grande. 
25. Index map No. 8. Pacific coast, Sat. Diego to San Francisco. 
26. Index map No. ~- .Pacific coast, San Francisco to Koos Bay. 
27. Index map No. 10. Pacific coast, Koos Bay to the Boundary. 
28. Index map No. 11. Atlantic aud Gulf coast ; sailing and general coast charts. 
29. Index map No. 12. Pacific coast; sailing charts. 
30. Index map No. 13. Alaska coast; harbor charts. 
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ILLUSTRATIONS. 

No. 31. To Appendix No. 6. Entrance to Vineyard Sound. [To face page 160.] 
32. To .Appendix No. 6. Tides at entrances of Vineyard Sound. [To face page 162.] 
33. To .Appendix No. 7. Annual and secular variations in the levels o( Lakes Champlain 

arnl Ontario. Annual variations in rain-fall in western New York and Burlington, 
Vt. [To fooe page 170.l 

34. To Appendix No. 8. Project for development of Gulf Stream currents. [End of volume.] 
35. To .Appendix No. 8. Gulf Stream currents. Section CC, February, 1887. [End of 

volume.] 
36. To Appendix No. 8. Gulf Stream currents. Section CC, February and March, 1887. 

[End of volume. J 
37. To Appendix No. 8. Gulf Stream currents. Section CC, April and May, 1887. [End 

of volume.] 
38. To Appendix No. 8. Gulf Stream currents. Sections A, CC, and DD, horizontal curves. 

{End of volume.) 
39. To Appendix No. 8. Gulf Stream currents. Sections CC ancl DD, profile and vertical 

curves. [End of volume.J 
40. To Appendix No. 8. Gulf Stream currents. Section.DD, March and April, 1887. [End 

of volume.] 
41. To Appendix No. 8. Gulf Stream currents. Section off Cape Hatteras, May, 1887. [End 

of volume.] 
42. To Appendix No. 8. Gulf Stream currents. Sections of observation, Straits of Florida 

and Yucatan Ubannel, 1885, 1886, 1887. [End of volume.] 
43. To .Appendix No. 14. Lines of spirit leveli1~g~ precision in the >icinity of New York, 

1881, 1886, and 1887. [To face page 275.V" 
44, To Appendix No. 15. The under-run in the Hudson River during the dry season. [To 

face page 302.J 
45. To Appendix No. 15. <.Jurrents at different depths. fTo face page 304.] 
46. To Appendix No. 15. Currents at different depths. [To follow No. 45.] 
47. To Appendix No. 15. Tides in the track of the Hudson (synchronous). [To follow page 

311.) 
48. To Appendix No. 15. Tides in the track of the Hudson (synchronous). [~o follow page 

311.] 
49. To Appendix No. 15. Tides in the track of the Hudson (synchronous). [To follow page 

311.] 
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