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Ix tEE SENATE o¥ THE UNI1TED StaTEs, Morck 20, 1862.
Resolved, That there be printed, in addition to the usual number, six thousand two hundred copies of the Report of the
Superintendent of the United States Coast Survey, of which twelve hundred shall be for the use of the Senate and five thou-
sand copies for distribution by the superintendent.
Attest : J. W. FORNEY, Seeretary.



LETTER

FROM

THE SECRETARY OF THE TREASURY,

TRANSMITTING

The Report of the Superintendent of the United States Coast Survey.

TRrREASURY DEPARTMENT, Murch 5, 1862.
Sie: 1 have the honor to transmit, for the information of the House of Representatives, a
report made to this department by A. D. Bache, LL.D., Superintendent of the United States
Coast Survey, showing the progress in that work during the year ending November 1, 1861,
with the accompanying engraved sketch illustrating the general progress which has been made
in the survey of the coast; also the manuscript map of progress, brought up to the same date,
in accordance with the act of Congress approved March 3, 1853.

I have the honor to be, very respectfully,
S. P. CHASE,
Secretary of the Treasury.
Hon, Hanxisan HaMLIN,
President of the Senate and Vice President of the United States.



Blank page retained for pagination



ABSTRACT OF CONTENTS OF REPORT.

Iotroductory remarks, p. 1.  Progress of survey, p. 2. Divisions of the report,y pp- 2,8. Progress during the year. pp. 3-T,
Maps and charts, pp. 7, 8. Estimates for year ending June 30, 1863, pp. 9-15. Decvelopments and discoveries, pp. 15, 16,
Hydrographic notes of the Atlantic and Gulf coast, p. 16. Special surveys in Boston harbor and Cape Cod bay, pp. 16,17,
Tidal observations, p. 17. Information furnished, pp. 17,18, Statistics, p. I8. Distribution of reports and maps, p. 18,
Longitude, pp. 18, 19. Solar eclipse of July, 1860, p. 19. Occultations of Pleiades and Moon culminations, p. 19. Mag-
netism, pp. 19. 20, Solar spots, p. 20. Heights, p. 20. Experimental inquiries, p. 21.  Officers of the army, pp. 21, 22.
Officers of the navy, pp. 22,23. Aids to navigation, p. 23. Obituaries, p. 23.

Field and office.  Progress in :

SecrioN I.—Summary—Field-work, pp. 24, 25.  Office-work, p. 25.  Triangulation, topography, and hydrography of Passamagquodd)
bay, pp. 25,26, Triangulation of Prospect harbor, Goldsborough, Dyer's, Pigeon Hill, and Narraguagus bays, Pleasant
bay, and Cape Split harbor, Maine, pp. 26,27. Triangulation of Great Blae Hill bay, Maine, p. 27. Triangulation of
Penobscot bay, pp. 27, 28. Primary (riangulation for connecting Epping base with Fire Island base, p 28. Magnelic
observations at Mount Monadnoc, New Hampshire, p. 28. Triangulation of Narragansett bay, Rhode Island, p. 29.
Yopography of Penobscot bay, Maine, p. 29. Zopcgraphy of the shores of Back river, Maine, p. 29. Topography of the
Androscoggin and Kennebec rivers, Maine, p. 30. Topography of Casco bay, p. 30. Zopography near West Sandwich, Mas-
sachusetts, p. 30. Topography of the shores of Mount Hope bay, Rhode lsland, p.31. Hydregrephy of Merryimeeting
bay, Maine, and of the Androscoggin river, p. 81.  Hydrography of Casco bay, p. 32. Develgpment of rocks in Sandy bayv,
Massachusctts, p. 32. Paysical survey of Boston harbor, p. 33. Hydrography of Barnstable harbor, Massuchusetts, p. 33.
Hydrographic examination off Nantucket shoals, p. 83.  Hydrography of Mount Hope and Bristol bays, Rhode Island, pp.
33,34, Tidol und magnelic observations, p. 34.

Secrioy I1.—Summary — Field-work, p. 34.  Office-work, p. 84.  Primary triangulefion for connecting the Epping base with the
Fire Island base, pp. 34, 35. Magnetic observations at Bald Hill and Box IHill, Connecticut, p. 35. Triangulation of Connec-
ticut river, p. 85. Triangulation of the coast of New Jersey, below Sandy Hook, p. 36. Zopography and Hydrography of
Hadson river, p. 36. Sourding on ridges off Barnegat and on shoals off Cape May, New Jersey, pp. 36, 37. IHydrography
of Delaware river, near Philadelphia, near Fort Mifllin, and near Pea Patch island, p. 87.  7T'idal cbservations, p. 38,

Secrion I1I.— Summary— Field-work, p. 38.  Office-work, pp. 38,39, Trianguiation of the Potomac tiver, p.30. Tupography
of the sea-coast of Virginia, near Drummondtown, p. 39. Zopography of the environs of Washingten city, pp. 39-41.
Topography of the Potomac river near Blakistone island, p. 41. Special reconnaissance of points on the Potomac shores, p.
41. Hydrographic reconnaissance of the channel of the Potomac from Blakistone island to Georgetown, pp. 41,42,  Tidel
observations, p. 42.

SecrioN IV.—Summary—Field-work, p.42. Offic-work, p.42. Triangulation intended irn Pamplico scund, North Carolina,
D 42, 43.  Ibpography of Albemarle sound, p.43. Hydrograplic examination off False Cape, Virginia, pp. 43, 44.
Hydrography of Hatteras inlet, North Carolina, p. 44. Physical survey begun near Hatteras inlet, pp. 44, 45.

SEcrioN V.~Summary—Field work, p.45. Officework, p. 46. Triangulation and lopography intended on the coast of South
Carolina, pp. 45,46. Zriangulation intended between Beaufort, South Carolina, and Savannah, Georgia, and co-operation
of surveying party with the South Atlantic blockading squadron, p. 46. Zriangulation of the coast of Georpia completed,
pp- 46,47.  Topography of Port Royal sound suspended, but now vesumed, p. 47.  Topography of Wassaw souad, Georgia,
suspended, to be resumed, pp. 47,48, Hydrography of St. Catharine's sound, Georgia, intended, but not yet executed,
p. 48.  Hydrography of Altamaha sound, Georgia, intended, but not executed, p. 48. Zidal observations, p. 48.

Sgorion V1. —Summary— Field-work, p. 49, Qffice-work, p. 49.  Air line triangulation intended to continuc across the head of
the Florida peninsula, pp. 49,50. ZTriangulation completed between Cumberland sound and St. John’s River entrance, p.
60. Triangulation intended south of Matanzas inlet, Florida, pp. 50,51, Trigngulation and topography of Tudian river,
continued above Fort Capron, p. 51. Triangulation continued over the keys of Chatham bay, inside of Florida reef,
p. 82. Triangulation of Charlotte harbor, Florida, nearly completed, pp. 52, 53. Zupugraply north of 8t Augustiue,
¥lorida, p. 53.  Jopography of keys in the lower part of Barnes's sound, p. 54. Thpography of Charlotle harbor, vearly
completed, p. 54. Hydrography of Charlotte harbor intended, but not executed, p. 55. Magnetic observations at Key West,
p. 55.  Tidal observations, p. 55.

Secrion VIL,.—Sumsnary— Field-work, pp. 55, 66.  Qffice-work, p. 56. Longitudc determined at Pensacola, Florida, by tele-
graph, p. 56. ZLatitude observations at Pensacola, pp- 56,57, Aeimuth determined at Pensacola, p. 57. Magnetic observations
at Pensacola, p. 57. Triangulation of Bt. Joseph’s bay (south) completed, p. 67. Thiungulation of St. Joseph's bay
(north) commenced, p. 58. Triangulation extended in Blackwater river, (Maria de Galvez bay,) p. 59. Topography of the
coast of Florida, north and south of Bayport, p. 59. Topography intended in $t. George's and St. Vincent's sounds,
Florida, p. 60. Hydrography of 8t. George’s sound intended, but not completed, p. 60.  Zulal observations, pp. 60, 61.

Secrion VIIL—Summary— Fidd-work, p. 61. Qffice-work, p. 61. Triangulation and topography intended in Ide au Breton



Vi ABSTRACT OF CONTENTS.

Triangulation commenced at the Southwest Pass, Mississippi delta, p. 61.

sound, Louisiana, but not executed, p. 61.
Special service with the Western Gulf Blockading

Triangulativn intended on Atchafalaya river, but not executed, p. 62.

Squadron, p. 62. Tidal observations, p. 62.
SecrioN IX.—Summary-— Field work, p. 63. Office-work, p. 63, Triangulation of the coast of Texas north and east of Galveston,

p. 63.  Trianguletion intended in Laguna Madre, but not executed, p. 64. Tupography of Aransas and Copano bays, Texas,
completed, pp. 64, 65. Tida' ebservations, p. 65.

Secrion X.—Summary— Field-work, p. 66. Officework, p. 66. Triangulation continued over Santa Barbara channel, California,
pp. 66, 67. Triangulation continued north of San Francisco, California, p. 67. Topography of Half Moen bay, California,
commenced, pp. 67, 68. Thpography of Tomales bay, California, completed, p. 68. Hydrography of Tomales bay com-
pleted, p. €8.  Zidal observations, p. 69.

Secr1ox XI.—Summary— Field-work, p. 69.  Office-work, p. 69.
and hydrography commendced, pp. 62,70, Latitude end azimuth determined at Gray’s harbor, W. 1., p. 70.
measured at Gray’s harbor, pp. 70, T1.  Zopography of Gray's harbor, p. T1.  Tidal observations, p. 71.

Orrice-work.—Officers in charge, p. T1.  Hydrogrophic dwision, suminary of occupation, p. 72. Tidal division, employment
of persons engaged, p. 72. Computing division, general statement of occupation, pp. 72, 73.  Drawing division, employment
of dravehismen, p. 73.  Engraving division, occupation of the engravers, p. 73.  Photograph and electrotype division, summary
of work done, pp. 73,74, Lithographing division, synopsis of work, 74. Miscellaneous division, sammary of details, pp. 74, 75.

Triangulation and topography of Koos bay, Oregon, completed,
Preliminary base

AYPENDIX, pp. 77-270.



No.
No.
No.
No.

No.
No.

No.

No. 13. ToroorarHIoAL SHEETs registered in the office since the closc of the year 1859
No. 14. HyprogrAPHIC SHEETS registered in the office since the close of the year 1859

CONTENTS OF APPENDIX.

L—FIELD, HYDROGRAPHIC, AND OFFICE DETAILS.

A.—GENERATL LISTS OF COAST SURVEY PARTIES AND RESULTS.

1. DrsTrIBUTION OF PARTIES on the coast during the surveying season of 1860—"61 _ . e omececcmcaeennn

2. ArMY OrFICERs on Coast Survey duty at the opening of the surveying year 186061 ... ... ___......

3. Navy orriceRs on Coast Survey duty at the opening of the surveying year 1860-"61. . _.______..._..

4. InvoRMATION furnished in reply t0 Ordinary €all8 o oo ccmee e enccc e ceem e ncmcmcmeaccmocaeeaan

5. Statisrics of the field and office work of the Coast Survey _ .. oiiimoe e [
B.—DISCOVERIES AND DEVELOPMENTS,

6. GrNrrRAL L1ST of discoveries and developments, brought up to 1861, inclusive______________ ... __._._

7. BroAL spots o¥F NaNTUCKET.— Letter to the Secretary of the Treasury, giving the positions of three small

shoals found by Lieut. Comg. T. 8. Phelps, U. 8. N., Assistant Coast Survey, and further information

relative 0 Phelps’s Bank uacemamee e oo oo ccmc e ciccmcacctc e e e mcmc e cmmmn—e—a mman

8. SouNDINGS OFF THE ‘‘ FALsE Carg,”” VA.—Letter to the Secretary of the Treasury, communicating the

result of an examination made by Lieut. Comg. T. 8. Phelps, U. S. N., on the site of a supposed

BOR] o e i e e iiccme e cmmdam e ——ae

C.—NAVIGATION.

9. Tror Tasres ror Navieartors, for ports on the Atlantic, Gulf, and Pacific coasts of the United States,
with descriptions of the co-tidal and sailing lines along the Atlantic coast

10. Trpax OsservaTions.—Report of Assistant L. F. Pourtales, with a list of the tidal stations occupicd. ...

11. SounpiNg ArpPaRATUS AND Log.—Report of Prof. W. P, Trowbridge, on results obtaincd with an instru-

ment devised by himi . e cicceiccsmcicccrcmmmmacaa————-

D.—OFFICE-WORK.
12. ReporT oF Magor W. R. Pauuer, U. S. ToroerAPHIOAL ExcINEERS, Assistant Coast Survey, in charge of

the Office . o L e e e e e e e e e e m e m
Computing Division. —Report of Assistant C. A. Schott, showing the occupation of computers -
T¥dal Division.—Report of Assistant L. F. Pourtales, on field and office tidal details - ... .cmaaas
Drawing Division.—Report of Captain T. J. Lee, stating the maps and charts complcted or in

Engraving Division .—Report of Mr. Edward Wharton, on the occupation of engravers, with lists
of maps and charts engraved or engraving._ .. i iinimmrccceccacetacecaimcmeanm——-

Phologreph and Electrotype Division —Report of Mr. George Mathiot, giving details of the work
6 T+ Y 2 SR

Lithographic Division.—Report of Mr. W. L. Nicholson, on occupation

Miscellaneous Division.—Report of Assistant Edward Goodfellow, on the distribution of printed
maps, charts, and copies of annual reports of the Superfntendent ...............

No. 15. Drawixg ParEr —Results of experiments made on the relative expansion and contraction, under atmos-

pheric changes, of parchment paper and backed antiquatian paper- .- . . i aiiicncninnanan

II.—SPECIAL OPERATIONS AND SCIENTIFIC DISCUSSIONS.

A . —ASTRONOMICAL.

No. 16. Loxrarrupg — Discussion by Prof. Benjamin Peirce, LL. D., of observations of the solar eclipse of July, 1851
No. 17. LoNo1rups.—Report of Prof. Benjamin Peirce, LL. D., on the determination of longitude by occultations

of the Pleiades, with an example showing th2 mode of computation. . v ccccccccceraacaenn-

Page.
T1-—83
84

r4

85, REG

87 —B9
90—97
av

97,98

98 —131
132—134
135—139
140--142
142—144
144
144—149
149—160
160—164
175
164—174
176—178
179,180
180, 181
182—185
196—221



VIIL

No.

No.

No.

No.

No.

No

No.

No.

No.

No

No.

No.

19.

20.

.21,

22.

23.

24,

26.

. 27.

23.
.29,
No. !

31.

32.

. 33.

.34,

CONTENTS OF APPEXNDIX,

. Loxocitupe oF ArLBany, N. Y.—Abstract of a report, by Dr. B, A. Gould, on the determination, by tele-

graph, of the difference of longitude between New York city and Albany oo coceccmmnncocccccan-
Sovar Ecripse of July, 1860.—~Abstract of observations made at Gunstock mountain, N. H., by Prof. A.
D. Bache, Superintendent U, 8. Coast SUIVey oo i amnc oo cmiica e cccceccirnumccmccancacaaeannn
Sorar Ecripse of July, 1860.—Abstract of observations made at the Coast Survey office, Washington,
D.C., by Assistant C. A, Schobt e a oo e imrca eaicmcesmcccmmancccccaanana
Sonar Ecrirse of July, 1860.—Abstract of observutions made at Cambrldge Mass., by Dr. B. A, Gould..

B.—MAGNETISM.

SEcuraR CHANGE OF INTENSITY. —Discussion by Assistant C. A. Schott, of observations made on the
Atlantic, Gulf, and Pacific coast of the Tnited States. o oo i iiiiaenenecaamraannnn
VaArIATION OF THE (lompass on the Gulf coast of the United States, for the year 1860.—Discussion by
Assistant C. A, Sehott. e v e i e e imoi e ccdemtcscaeec e cacmcascc—ceesecmennaenan
Variarion ofF THE Compass on the southern part of the Atlantic coast of the United States, for the year
1860. —Discussion by Assistant C. A, Schotb. o e e cmmemmcacr e mrce e acmcmevamsm e aene

5. Sorar Spors.— Abstract of observations made at the Coast Survey office, Washington, D. C., Ly Assistant

L= W o) T U LU

II1.-SPECIAL SURVEYS.

Norri AND Guano Rivers, Fra.—Their character, and topographical features of the coast of I'lorida
between S8t. John’s river and St. Augustine, described in extracts from a report by Sub-Assistant T,
L . gy

S, Josrru’s BAY (South) AND CLEAR Wartkr HArROR, Fra.—Hxtracts from a report by Sub- Assistant G. H.
Bagwell oo e ae e i i o iemeectcicoccmaemceessemmnteeemeeemcsmmansnnn

Bayrorr, Fra., and the adjacent coast, described in extracts {rom a report by Sub-Assistant N. 8. Finney

Coasr or TExas above Galveston bay,—Extracts from a descriptive report, by Captain Geo, Bell, U. B, A,

. Koos Bay, Orrcon.—Its general character and capacity, described by Sub-Assistant J. 8. Lawson -cua-a-

IV.—MISCELLANEOUS.

Porr Rovawl Souswn, 8. C.—Extracts from official reports, relative to the co-operation of the Coast Survey
in naval and military operations in Port Royal sound, and letter from Assistant C. O. Boutellew.n .. on
Sreamen ACTrve.—Orders calling for the co-operation of Commander B. F. Sands, U. 5. N., Assistant Coast
Survey, with the military authorities of the United States on the Pacific coast coccweercarcananann
Cueat Movxytaiy, Va.—Letter of General J. J. Beynolds, referring to the construction of defensive works
by Assistant S8amuel A. Gilbert, now colonel of the 44th regiment Oisio volunteers acav eovncecnuann

V.—LIGHT-HOUSE MATTERS.

Grav's Harnor, W. T.—Letter to the Secretary of the Treasury, communicating the result of an exam-
ination with reference to the expediency of erecting a light-house and placing buoys at the entrance-

Page,
221—232
232—239
239—241

241,242
242—251
251—256
256—259
259—261

261,262

262
263

263,264
264—265
265—268

268,269

269
209,270



REPORT.

Coast SurvEY OFFICE,
Washingtor, D. C., December 15, 1861.

Sig: In accordance with law and the regulations of the Treasury Department, I have the
honor to present my report, showing the progress of the Coast Survey of the United States
during the surveying year, from November 1, 1860, to November 1, 1861.

At the first date mentioned the field parties had been arranged, under their respective
heads, for duty on the coast of the lower sections of the Atlantic seaboard and the shores of
the Gulf of Mexico ; and though the temper of the public mind was then stirred, there was
nothing on which to reckon hazard io sending the parties and vessels to continue work on the
parts of the coast on which they had been respectively engaged. This being so, most of the
parties intended for triangulation and topography were sent out, and all were well received.
In the midst of events which hurried the national crisis in April last, most of the parties so
engaged performed each an average amount of work for the season, and returned with the
vessels, instruments, and equipage which had been used in the field. This was in accordance
with my instructions, in connexion with which such means as were available had been provided
to facilitate the return of the parties when further progress was impracticable. In two
instances only were vessels seized and held, as will be again allnded to, with the attendant
circumstances. In several others, instruments, which had been either stored with responsible
persons at the close of the previous working season, or had been in actual use during the early
part of this year, were forcibly taken by lawless persons in arms, and acting under assumed
authority. These will also be mentioned again, in conncxion with notices of the work done in
tho localities in which the seizures wore made.

As the spring advanced, preparations were made for resuming the unfinished work in the
northern sections of the Atlantic coast, and a much larger amount than usual has heen per-
formed, by the assignment to duty there of the force which, under other national aspects,
would have been employed in the vicinity of Chesapeake bay.

If the events which at one period of the present year, arising out of attempts to disturb
the stability of the government, left me room for any gratification, it would be expressed while
stating that the field-work of the Coast Survey has not in amount materially fallen behind that
of the previous years, considering the circumstances affecting progress in the past as well as
now. In the office the aggregate of work done, arising in part out of the exigencies of the
military and naval departments of the public service, and enhanced directly by the largely-
increased demand for copies of maps and charts, has been much greater than usual. The
activity of the office is still maintained, and the early connexion of field parties with the
military and naval operations now in progress has given ample scope for constant employment.

Following the course pursued in making up my previous annual reports, a short summary
of the general progress made will first be given, followed in order by a summary of that for
the year which has just ended.



2 REPORT OF THE SUPERINTENDENT OF

GENERAL STATEMENT OF PROGRESS.

The general progress sketch (No. 28) which accompanies this report gives at one view a
clear idea of the present coudition of the survey of the coast. Reference to it will show that
the triangulation iz continuous from the northeastern boundary of the United States, at the St.
Croix river, (Passamaquoddy bay,) along the coast, and including the bays, of twelve of the
seaboard States, to the boundary line between North and South Carolina. An unsurveyed
interval of less than sixty miles occurs between Little river and Winyah bay, and from thence
southward the triangulation is again continuous along the coast of South Carclina, Georgia,
and on the castern coast of Florida, including the bays, harbors, and sounds, to Matanzas
inlet, below St. Augustine. North and south of Cape Cafliaveral a stretch of about a hundred
and sixty miles remains to be surveyed. The triangulation includes Indian River inlet and the
course of the river northward as far as the Narrows. From Cape Florida it passes by a con-
nected chain to the Marquesas, and, in a preliminary way, to the Tortugas, embracing the
entire Jine of the Florida keys, and along the Main, with only a small interval, to Cape Sable.
Charlotte harbor has been triangulated, and the western coast of the Florida peninsula, from
Tampa to Cedar keys, including St. Joseph’s bay and Clearwater harbor. From Ocilla river
he triangulation is again continuous over St. Mark’s harbor, quite through St. George’s
sound ; in preliminary form, through St. Joseph’s bay, (north,) and over 8t. Andrew’s bay. It
includes Pensacola harbor and its dependencies, the Perdido entrance, Mobile bay and its
approaches, and thence on westward, embraces Mississippi sound and Lake Borgne, and Lake
Pontchartrain, as far as New Orleans. A branch of triangulation, connected with this, pro-
ceeds southward, through Isle au Breton sound, to the mouths of the Mississippi river. West
of the delta it embraces Caillou bay and Atchafalaya and Cote Blanche bays, and the coast of
Texas, with Galveston and Matagorda bays, Espiritu Santo, San Antonio, Corpus Christi, and
Aransas bays and their dependencies, or, in a continued line, from the High islands to the head
of the Laguna Madre.

The same sketch (No. 28) shows the progress in coast topography and hydrography rela-
tive to the triangulation. It will be seen that the largest intervals on the Atlantic side are on
the coast of Maine and coast of Florida, with smaller gaps along the coast of several of the
intermediate States. On the Gulf coast the topography is well up with the triangulation, but
the hydrography not so far advanced.

The surveys on the Western coast, though more detached, are not the less important, all
the harbors, anchorages, und headlands being included, us may be seen by reference to the
sketch already mentioned.

In addition to other means employed for the determination of longitude, mention of which
has been made from time to time in my annual reports, we have now added the prospect of
the use of the telegraph line to the Pacific coast. Permission hLaving been obtained for the
object desired, arrangements are now making for employing the method which has been long
in use in the survey, in fixing the longitude of a point on the Western coast.

DIVISIONS OF THE REPORT.

I. The introduction to the report gives, besides a general summary of progress and a
synopsis of the progress made during the year, special remarks on subjects connected with the
operations of the survey in field and office work.

I1. The second division of the report contains detailed descriptions of the work done in
each locality, arranged in geographical order, the whole being subdivided into sections, of
which six embrace the coast of the United States on the Atlantic, three that on the Gulf of
Mexico, and two the coast of the United States on the Pacific. A summary of the progress
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made in drawing and engraving maps and charts is given with each of the sections to which
they belong.

III. The Appendix contains, in addition to general lists of particulars relating to the
progress of the survey, separate articles of scientific interest. For convenience in reference,
the items are classified under separate heads, and the titles of all of them are given in a list
as one of the indexes of the report. An abstract of the contents and an alphabetical index
also accompany the report.

PROGRESS DURING THE SURVEYING YEAR 1860-'G1.

The course of public events, while it has in some sections of the coast Interrupted the
plan laid out for completing their survey, has not, upon the whole, materially lessened the
amount of work done during the present as compared with previous surveving vears. Work
which might have been somewhat longer deferred, without detriment to general interests, has
fully replaced the ground that could not be occupied, and, as a result, the following abstract
and the detailed report will show that the efficiency of the survey has not been at all impaired,
either in comparative progress or in its adaptation to the peculiar circumstances of the govern-
ment.

In Appendix No. 1 the localities in which the parties have worked are stated in geo-
graphical order, and the progress sketches, showing the localities, are arranged in like manner,
and combined with such local charts and sketches as it has been deemed expedient to issue
with this report. For ease in reference, the numbers of the progress sketches are stated
under the heads of sections in the general statement of the progress of the vear which will
now be given :

SectioNn 1. Coast of Maine, New Hampshire, Massachusctls, and Rhode Island.—(Skelches
Nos. 1, 2, and 3.)—The triangulation of Passamaquoddy bay between Deer island and Campo
Bello has been executed, and that of Dyer’s harbor, Goldsborough bay, and Prospect harbor
(coast of Maine) completed. The triangulation of Penobscot bay has been extended northward
to the vicinity of Belfast, and that of the coast eastward from the entrance of the Penobscot
nearly to Mount Desert island. Mount Monadnoc, in New Hampshire, has been occupied as a
primary station for connecting the two primary bases of this and the adjoining section by a
direct course of triangles, and the magnetic elements have been determined in its vicinity.

The topography has been commenced on the islands of Passamaquoddy bay; that of
Rockland harbor and of the western shore of Penobscot bay to South Thomaston has been
completed, including the shores of Owl’s Head bay and Muscle Ridge channel. The tnpography
of Woolwich peninsula has been extended from the shores of Back river westward nearly to a
junction with the survey of the Kennebec opposite to Bath. The detailed plane-table survey
of the shores of the Kennebec and Androscoggin rivers has been in progress above their june-
tion; that of the eastern side of Harpswell Neck, and the shore line survey of Casco bay
between Freeport and Yarmouth, has been completed. The special topography required for
the re-survey of Boston harbor has been in progress, and that of the shore of Cape Cod bay
between Barnstable harbor and West Sandwich completed. The topography of the shores of
Mount Hope bay has been continued, in connexion with the adjacent parts of the shores of
Narragansett bay and Prudence island.

The hydrography of the season has included the channel in Passamaquoddy bay between
Deer island and Campo Bello; that of the Kennebec river has been extended from Bath
npwards through Merrymeeting bay to’' Swan island ; and that of Casco bay has been nearly
completed by soundings between the islands northward and eastward of Portland harbor, and
between the harbor and Harpswell Neck. Special observations have been made on the currents
in Boston harbor for the re-survey undertaken by the city of Boston. The hydrography of
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Barnstable harbor has been executed, and current observations have been made in Cape Cod
bay. Asia Rip and Phelps’s Bauk have been further examined and developed, and three small
shoals found in their vicinity have been sounded out. The hydrography of Narragansett bay
has been extended between Canonicut island and Rhode Island, and from thence northward to
Mount Hope bay. Tidal and magnetic observations have been continued at Eastport, Me.,
and tidal observations at the Charlestown navy yard, Mass.

The engraving of coast maps and charts, No. 12, Nantucket sound ; No. 13, Buzzard’'s bay
and Vineyard sound ; and of No. 14, from Point Judith to Block island, has been completed,
and additions have been made to the progress sketch of the section. Progress has been made
in the drawing and engraving of coast maps and charts, No. 8, Atlantic coast from Seguin
island to Kennebunkport; No. 9, from Cape Neddick to Cape Annj; No. 11, from Plymounth
harbor to Hyannis harbor ; and in the engraving of general coast chart No. 11, from Cape Ann
to Gay Head; in that of preliminary sea-coast chart No. 3, Cape Small Point. to Cape Cod;
and on the chart of Portland harbor. The drawing bas been continued and the engraving
commecnced of the charts of the Sheepscot and Kcenncbee rivers; and the drawing has been
commenced of general sea-coast chart No. I, Atlantic coast, Quoddy Head to Capc Cod; of
coast map and chart No. 7, Muscongus bay to Portland ; and for a finished chart of Barnstable
harbor.

Secrion I Coast of Connccticut, New York, New Jersey, Pennsylvania, and part of Dela-
ware.—(Sketeh No, 1.)—Two primary stations have been occupied, viz: Bald hill and Box hill,
in Connecticut, for directly connecting the primary base on Epping plains with that on Fire
island. Magnetic observations were made at the same stations. The triangulation of the
Connecticut river has been extended from its entrance upwards to Goodspeed’s landing, and
the revision of the secondary work on the coast of New Jersey, from Sandy Hook to Green
island. The topography of the Hudson river has been extended during the season above
Rhinebeck, and the shore line traced between Fort Montgomery and Fishkill landing and
Newburg. The hydrography of the Hudson has been continued between Rhinebeck and
Barrytown. Special hydrographic examinations have been made in New York harbor and off
Barnegat and Cape May, and a line of soundings has been run north and south off the coast of
New Jersey. The hydrography of the channels of the Delaware river in the vicinity of Pea
Patch island has been revised for the use of the chief engineer of the army, and supplementary
soundings have been made in the Delaware between the mouth of the Schuylkill and Richmond.
The regular series of tidal observations has been continued in New York harbor.

The drawing has been completed and the engraving continued for the new edition of
coast map and chart No. 21, New York bay and harbor; and the large manuscript map for the
commissioners on harbor encroachments has been finished and delivered to the State authori-
ties at Albany. The engraving of the sheet of the Hudson from the river entrance upward to
Sing Sing, and the drawing of the adjoining upper sheet, reaching to Poughkeepsie, have been
continued, and a new progress sketch of the section has been drawn and engraved.

SectioN 111, Coast of part of Delaware, Maryland, and part of Virginia.—(Sketch No.10.)—
The triavgulation of the Potomac river has been extended upwards from Blakistone island,
completing the preliminary work to the vicinity of Swan Point. Minute topographical surveys
have been made of the environs of Washington city and of the adjoining parts of the District
of Columbia, of Montgomery county, Md., and of Fairfax county, Va. The shore line of the
Potomac has been traced from Piney Point to Blakistone island, and plane-table reconnaissances
and soundings have been made at White House Point, Mathias Point, and Lower Cedar Point,
in addition to a general hydrographic reconnaissance of the Potomac between Blakistone island
and Georgetown, D. C. The series of tidal observations undertaken at the Washington navy
yard has been completed, and the continuous series at Old Point Comfort kept up regularly.

Progress has been made in the drawing of coast maps and charts, No. 29, Atlantic coast
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from Isle of Wight, Del., to Chincoteague inlet, Va., and No. 30, from Chincoteague inlet to
Great Machipongo inlet, Va.; also in the engraving of the following sheets of the Chesapeake
series, viz: No. 32, from Magothy river to Hudson river, Md.; No. 34, from the Potomac river
to Pocomoke sound ; No. 35, from Pocomoke sound to York river; No. 36. from York river to
the entrance of Chesapeake bay ; and on that of the sheet of Rappahannock river {from Punch
Bowl to Occupacia creek. The drawing, lithographing, and engraving of the upper sheet of
Patuxent river, from Point Judith to Nottingham ; the drawing and engraving of the chart of
St. Mary’s river, Md.; and the engraving of the Rappahannock sheet from the river cntrance
to Punch Bowl ; of coast maps and charts, No. 31, Chesapeake bay from the Susquehanna to
Magothy river; No. 38, Chesapeake bay f{rom the Hudson to the Potomac river, have Dbeen
completed, as also the photographing and lithographing of the preliminary chart of James
river, and the drawing and lithographing of the preliminary chart of the Potomac river.
Additions have been made to the progress sketch of the section, and the drawing for a finished
chart of the Patuxent river has been commenced.

Section IV. Coast of purt of Virginda, and part of North Carolina.—(Sketch No. 11.}—Sup-
plementary topography for completing the large chart of Albemarle sound has been executed
on Roanoke island, on Durant’s island, and at the mouths of the Chowan, Cushai, and Roanoke
rivers. Soundings have been made on a line off the coast of Maryland and Virginia, and a
special examination made in the vicinity of an alleged shoul off the “‘ False cape,’”’ southward
of Cape Henry. Hydrographic reconnaissances have been made of the inlets leading into
Pamplico sound, and a thorough resurvey of the approaches and channel of Ilatteras inlet.

The drawing and engraving of additions to the two sheets of Albemarle sound (coast maps
and charts Nos. 40 and 41) have been executed, and the drawing of a preliminary chart of the
coast of North Carolina, from Oregon inlet to Ocracoke inlet, has been lithographed in the
office. The engraving of the sketch of North Landing river (Currituck sound) has been com-
pleted, and additions have been made to the progress sketch of the section.

SectIoN V. Coast of part of North Carolina, and coast of South Carolina and Georgic.—
(Sketeh No. 13.)—The main triangulation between Port Roval sound and Savannah river has
been continued, and the secondary triangulation of the coast of Georgia completed, by a series
of stations, which include the Inland passage behind Caumberland island. The detailed topog-
raphy of Port Royal sound has been resumed, and is now in progress on its northern side, on
the sea islands and water passages between them. The hydrography of that sound, and of the
rivers passing into it, is also in progress. The regular series of tidal observations at the
Charleston custom-house, S. C., was continued until the close of April of the present year.

The drawing has been completed, and the engraving, in preliminary form, of the chart
of Ossabaw sound. Additions have been made to the drawing of the preliminary chart of
Savannah river, and the engraving of that chart has been continued, the drawing of the
hydrography of the rivers comprising the inland passage from St. Helena sound to Beaufort
river, und additions to the chart of Port Royal and Broad river have been completed. The
engraving of preliminary sea-coast chart No. 14, from Cape Romain, 8. C., to Tybee, Ga., has
been completed as far as material allows, and the drawing continued. Additions have been
made to the progress sketch of the section, and to plates of charts previously engraved. The
drawing of general coast charts No. VI, Ocracoke inlet, N. C., to Charleston, S. C.; No. VII,
Winyak bay, 8. C., to St. John’s river, Fla.; of coast maps and charts No. 53, Rattlesnuke
shoals to St. Helena sound, S. C.; No. 54, Fripp’s inlet, 8. C., to Ossabaw sound, Ga.; and
the engraving of the preliminary charts of Sapelo sound and St. Simon’s sound, Brunswick
harbor, and Turtle river, have been continued.

Secrion VI. Coast, keys, and regfs of Florida.—(Sketches Nos. 14 and 15.)—The triangula-
tion of the eastern coast of Florida has been made continuous from Fernandina harbor to the
completed survey of the St. John's river ; that of Indian river has been extended northward
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to the Narrows from Willis's bay, and that of the inside keys of Florida from Pie key to Deep
Point, in connexion with stations on the main land to the southward and westward of Barnes’s
sound ; and that of Charlotte harbor has included the passage leading from Punta Rasa, between
Pine island and the main. The topography of the eastern coast of Florida has been completed
between St. John's river and St. Augustine harbor by a survey, which includes the courses of
the North and Guano rivers. The plane-table survey of Indian River inlet, within the trian-
gulation of last season, has been executed, and additional topography done on the keys of
Barnes's sound. The topography of the dependencies of Charlotte harbor has been nearly
completed. Tidal observations were continued at Fort Clinch (Fernandina, Fla.) until April,
and at the Tortugas until May.

The drawing of coast map and chart No. 68, from Key Biscayne to Carysfort reef, has been
completed, and additions have been made to the progress sketch of the section. Progress has
been made in the drawing and engraving of general coast chart No. X, Florida reef, from Key
Biscayne to Marquesas key; in the engraving of coast map and chart No. 71, from Newfound
Harbor key to Boca Grande key; of St. Augustine harbor ; and in the drawing of coast map and
chart No. 58, from St. Andrew’s sound, Ga., to St. John’s river, Fla.

SectioN VII. Part of the western coast of the Florida peninsula, and coast of West Florido.—
(Sketch No. 16.)—The longitude of Pensacola has been determined by telegraph, in connexion
with Mobile, and observations made at the first-named city for latitude, azimuth, and the mag-
netic elements. The triangulation of the western coast of the peninsula below Cedar Keys
has advanced from Bayport southward to the entrance of Tampa bay, and now includes St.
Joseph’s bay (south) and Clearwater harbor. Progress has been made by opening lines and
setting signals for the triangulation of St. Joseph’s bay, (north,) and for connecting the surveys
of 8t. George’s sound and St. Andrew’s bay. Additional stations have been occupied, and the
triangulation of Blackwater bay has been cxtended from Escribano point to Bagdad. The
topography of the western coast of Florida peninsula has been completed in the vicinity and
including the town of Bayport, making the plane-table survey continuous between it and Cedar
Keys.

Progress has been made in the drawing of coast map and chart No. 81, Gulf coast from
Chassahowitzka river, Fla., to Cedar Keys, and in the engraving of important addifions to the
chart of the western part of St. George’s sound. The drawing and engraving of the preliminary
chart of Cedar Keys, (new edition ;) of Escambia and Santa Maria de Galvaez bays, (in prelimi-
nary form ;) and the drawing of Apalachicola bay, have been completed, and additions have
been made to the progress sketch of the section.

Section VIIL Coast of Alabama, Mississippt, and part of Loutsiona.—(Sketch No. 18.)—
Progress has been made in determining points by triangulation for the plane-table survey of
the Southwest Pass, (Mississippi delta.) Tidal observations were continued until April at
Great Point Clear, (Mobile bay,) and also at Isle Derniére. A series commenced at the Missis-
sippi delta was continued until February.

The drawing and engraving of the preliminary chart of Passe & Loutre, (Mississippi delta,)
and the engraving of coast map and chart No. 92, Gulf coast from Round island to Grand island,
have been completed. The drawing has been continued on coast map and chart No. 98, Lake
Borgne to Lake Pontchartrain ; and additions have been made to the plates of lines of deep-
sea soundings in the Gulf of Mexico, and progress sketch of the section.

SecrioN I1X. Coast of part of Louisiana ond coast of Texas.—(Sketch No. 19.)—The trian-
gulation of the coast of Texas has been extended from Stevenson’s Point northward and east-
ward to the High islands, including the intervening bayous. Supplementary topography has
been executed completing the detailed surveys of the shores of St. Charles, Copano, and
Aransas bays. Tidal observations were continued at Calcasieu, La., until May, when the
instruments were seized by unauthorized persons and the observer arrested.
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The drawing and engraving of coast map and chart No. 107, Gulf coast from Qyster bay
to Matagorda bay ; the engraving of coast map and chart No. 106, Galveston bay to Oyster
bay; and the drawing of coast map and chart No. 108, Matagorda and Lavaca bays, and of
general coast chart No. XVI, Galveston bay to the Rio Grande, have been continued.
Additions to the progress sketch of the section have been made.

SecrioN X. Cuast of Culifornia.—(Sketcles Nos. 20 and 21.)—The triangulation required
for connecting the Santa Barbara islands with stations on the main coast of California has been
in progress. The topography from Point Piedras southward, including the shores of Half Maon
bay, has been commenced, to make the plane-table survey complete between San Francisco
entrance and the southern part of Monterey bay. The plane-table survey of the coast of
California has been extended northward of Point Reyes to embrace the shores of Tomales bay,
and the hydrography of that bay and ite approaches has been completed. Tidal observations
have been kept up at San Diego and San Francisco, with self-registering tide gauges.

The drawing has been completed, and the engraving, in preliminary form, of the chart of
Drake’s bay ; the drawing of the map of Napa creek, and that of the chart of the approaches
to San Francisco bay, has been completed ; and the engraving has been continued on the chart
of San Pablo bay. Additions have been made to the progress sketches of tlie section, and to
plates of charts previously engraved.

SecrioNn XL Coast of Oregon and that of Washkington Territory.—(Sketch No. 24.)—The
triangulation of the greater part of Coose bay, Oregon, has been completed, and connected with
a preliminary base measured this season ; the topography of that bay is well advanced, and the
hydrography is now in progress. Observations have been made at Coose bay and at Gray's
harbor, W. T., for latitude and azimuth. The preliminary base at Gray’s harbor has been
remeasured and marked, and the topography of the shores of the harbor completed.

The drawing has been completed and the engraving commenced of the chart of Coquille
river, Oregon, and additione have been made to the progress sketch of the section.

MAP3 AND CHARTS.

In the divisions of the Coast Survey office immediately concerned in the preparation and
distribution of maps and charts more than the usual force has been employed, to meet the
increased demand for information in regard to the coast and barbors of the United States.
This has not been limited merely to points which have recently become the sites of actual
warfare. The loquiry has been general, and has been promptly met as to the exigencies of
the military and naval departments and defensive purposes of the seaboard States, but not with
reference to the numerocus calls arising from the interest felt by intelligent men at large for
Pprecise geographical information. Aside from its questionable expediency in a time like this,
such a course presents difficulties in discriminating in all cases those to whom the annual
reports and maps and charts might with propriety be distributed as heretofore. No pains
have been spared in securing this result within limits of entire safety to national interests, the
cases of applicants who were not well known having been referred to the representative of the
congressional district from which the application had been mailed.

In order to meet the call for charts from the Naval Observatory to supply national vessels,
two lithographic presses have been set up in the Coast Survey office, and an aggregate of more
than two thousand copies of maps and charts printed from them.

The entire number of separate charts and sketches now completed, including, as well as
those that are engraved, the lithographs referred to, is three hundred and twenty-cight,
exclusive of seventeen plates of progress sketches.

Seventy-nine sheets have been worked on in the Drawing Division within the past ycar.
Of this number, three are finished charts, twenty-one finished maps and charts, nineteen are
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sketches, and twenty maps and sketches drawn for lithographic transfer. Fifty-eight sheets
have been completed, and twenty-one are in progress. Of those completed, seven are finished
maps, and the others preliminary charts and sketches.

In the Engraving Division nine first class maps and new editions of two have been com-
pleted during the year, and twenty are in progress.

Eight plates of second class charts and sketches and six diagrams have been engraved, and
six are still in progress, and various additions and corrections to five plates previously issued

have been engraved.

This gives a total of twenty-three completed and twenty-six in progress, or of forty-nine
engraved or engraving within the year.

Twenty separate maps and sketches have been made and printed by the lithographic pro-
cess at the office.

The following list contains the titles of charts and sketches which accompany this report.
They are arranged geographically, and for convenience are numbered, the progress sketches
and some of the charts being referred to under the several sections in the body of the report

by corresponding numbers :

1.—A. Progress sketch, Section I, (primary triangulation.)

2.—A. bis. Progress sketch, Section I, northern part, (secondary triangulation, topography,
and hydrography.)

3.—A. bis. Progress sketch, Section I, southern part, (secondary triangulation, topography,

and hydrography.)
4,—  Kennebec river, Me.
5.—  DBarnstable harbor, Mass,
6.—  Mount Hope bay, R. 1.
7.—B. Progress sketch, Section 1I.
8.—  New York bay and harbor, (new edition.)

9.—  Hudson river, from Haverstraw to Poughkeepsie.
10.—C. Progress sketch, Section III.
11.—D. Progress sketch, Section IV,
12.—  North Landing river, (head of Currituck sound, Va.)
13.—E. Progress sketch, Seetion V.
14.—F. Progress sketch, Section VI, (Florida peninsula.)
15.—F. bis. Progress sketch, Section VI, (Florida reefs and keys.)
16.—G. Progress sketch, Section VII.
17.—  Cedar Keys, (new edition.)
18.—H. Progress sketch, Section VIIL
19.—I1. Progress sketch, Section IX.
20.—J. Progress sketeh, Section X, (Pacific coast, from San Diego to San Luis Obispo.)
21.—J. bis. Progress sketch, Section X, (Pacific coast, from San Luis Obispo to Bodega head.)
22.—  Petaluma and Napa creeks, (San Pablo bay, Cal.)
23.—  Tomales bay, Cal.
24 K. Progress sketch, Section XL

25.—  Coquille River entrance, Oregon.

26.—  Koose bay, Oregon.

97.—  Washington sound, W. T., (new edition.)

98.—  General progress sketch, Atlantie, Gulf, and Western coast.

29.—  Diagram illustrating phenomena of the solar eclipse of July, 1860.

30.—  Charts of isogonic lines for the coast of Virginia, North Carolina, South Carelina,

Georgia, and for the Gulf of Mexico.
31.—  Diagrams illustrating the results of experiments on the expansion of drawing paper.
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N ESTIMATES FOR THE FISCAL YEAR 1862-'63.

The estimates for the next fiscal vear are but little more than one-half of those of the
present year. They will enable us to continue the regular work of the survey wherever our
parties can move freely, to continue the working up of the information in regard to the coast
already collected, and important to the government and its officers, civil, naval, and military,
to collect new information indispensable to the movements of’ our fleets, and to preserve the
essential organization of the survey, which has shown itself so variously useful both in the past
and present.

During the past year I have kept steadily in view the directions approved by the depart-
ment, as far as circumstances permitted, and have been generally successtul in their execution,
as my detailed report will show, I was aware that, under any circumstances, the information
to be gathered must be of great value, and, with a proper flexibility in the conduct of the field
and office work, might be immediately available to the country. These details belong to my
annual report.

The survey was, as usual, in progress in every seaboard State and Territory of the United
States, either in work in the field, or afloat, or in the office, pressing forward to completion
according to a determined plan, which would have finished it on the Atlantic and Gulf coast in
some eight years. In November, the exigencies of the treasury prevented the regular supply
of funds for the southern parties, and in some cases their organization, until the development
of the rebellion showed that the property of the survey was not safg in certain of the States.
Two of our vessels were seized in Charleston harbor, and directions were necessarily given to
the assistants in the survey to leave their several localities of work whenever they were mo-
lested in its execution, or the property of the government was in jeopardy. These instructions
were well carried out, the assistants waiting until the necessity for removal was apparent.
Insignificant losses of property only were sustained, except in the case of a vessel seized in Aran-
sas harbor, Texas, having put in there from unseaworthiness. The survey bas thus made con-
siderable progress on the southern coast, notwithstanding the untoward circumstances of the
time. During the spring and summer the parties were removed to the northern sections, and
worked there in full force, and with full means, so that this part of the survey has advanced
more than in its usual proportion. The call for the services of the officers of the army and
navy being imperious, the operations generally bave been executed by the civilians. The advan-
tages of the organization of the work, which have often been stated, werc never so fully dis-
played as in this exigency. The regular work was carried on systematically, though upon a
reduced scale. The navy found on its roll, officers who had a knowledge of the harbors and
coasts from service on the survey. To the army list were returned officers skilled in recon-
naissance, and in the other various operations of the survey, and familiar with the coast and
its shore-lines. The vessels of the survey, both steam and sail vessels, were reudy in the
emergency for the revenue and naval services, and were -freely yielded to their use.

The material in the Coast Survey office was rapidly put in the shape of hydrographic
notes, and by lithographic and photographic processes the unpublished maps and charts, and
memoirs of the coast, were placed at the disposal of the departments of the government,
and of the officers engaged in consultations in regard to or in the execution of operations along
the coast. The calls for copies of charts of harbors and of the coast of the United States from
the active chief of the hydrographic office, to distribute to the vessels of our navy, have been
nwmerous, and have taxed greatly the resources of the office.

In the five months preceding the first of November, some six thousand copies of maps and
charts have been supplied to the hydrographic office for the use of the navy. Copies of me-

2
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moirs and accompanying charts have been furnished to government officers. 1 shall in my
annual report call your attention to the expressions by the highest authorities of the several
services to the great importance of the information furnished by the Coast Survey. The direc-
tion of its usefulness has becn modifled by circumstances, but its extent has been rather
increased than diminished.

The topographical surveys made by the assistants of the Coast Survey, in co-operation
with the accomplished officers of topographical engineers, have supplied rapidly, maps essential
to the operations of the army. Especially has this been the case in the neighborhood of the
capital, where the immcdiate completion of the map of the District of Columbia, and of its
approaches, was called for by the military authorities, and executed by authority of the Secre-
tary of the Treasury, under the joint direction and at the joint cost of the Coast Survey and
of the military authorities.

The Atlantic coast triangulation is now complete, with an interval of some sixty miles,
from Pussamaquoddy, in Maine, to Matanzas inlet, south of St. Augustine, Florida. The gap
between Cumberland sound, Georgia, and the St. John’s river, Florida, was filled up last
season. The line of coast thus triangulated, measured in the most general way, is not less
than 1,590 miles. The extension of the surveys in Florida, of the Florida reefs and keys and
coust, Louisiana, and Texas, and in the Gulf generally, will be stated in detail in my annual
report. The hydrography, and perhaps other portions of the work, may be readily extended—
filling up present deficiencies—by vessels of the Coast Survey accompanying the fleets. The
advantage of a regular system by which efforts shall be directed to completing the charts on
the coast will be readily appreciated. I have introduced into the estimates such amounts as
may be usefully and economically employed for these objects, and am prepared to submit to
vou the strongest evidence of their importance and practicability, should there be any doubt
in relation to them.

The progress on the Pacific coast has been satisfactory, embracing an extension of the
usual work in California, Oregon, and Washington Territory. The diminution of the appro-
priation, and the changes in the officers serving there, have made certain abatements from the
progress of previous years, which it will be my duty to state in my annual report, not-
withstanding which, the progress has been, as above stated, satisfactory. The Secretary of
the Navy has consented to the detail of an experienced and enterprising officer for the hydrog-
raphy on the Pacific coast, to replace the able officer formerly engaged there, a great boon to
the survey, when the necessity for the exercise of every resource in this important and exten-
sive field 1s considered.

The completion of the telegraph line between San Francisco and Washington will afford
us the most admirable and simple means of determining the difference of longitude between
these points, with an accuracy much beyond that attainable by any other known method. The
intelligent president of the line will give us every facility for this purpose. In this connexion
I may mention that the observations of the Pleiades occultations are yielding, under Pro-
fessor Peirce’s computations, the most promising results for longitude between America and
Europe. )

The estimates include, as usual, separate items for the Atlantic and Gulf coast, Florida
reefs, and Western coast, but they do not suppose the usual facilities from the War and Navy
Departments by the detail of officers, except to the very limited extent of the present detail.
The civil organization is taken at its present numbers, reduced by voluntary military service,
and by other reductions which will be made to the very point where efficiency would be
impaired, in the confident expectation that this endeavor to meet the circumstances of the
country will be appreciated, and that further reductions, which would certainly impair the

value of the work, will not be made.
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In 1856’57 the appropriation for the Coast Survey was $535,000 ; in 185859, $452,800 ;
the exigencies of the treasury in 1860-"61 caused a reduction to $402,800. The cstimates now
presented are for $299,000, or less by $103,800 than the appropriation of lust year. The
reduction is twenty-four per cent. of the amount then appropriated, and thirty-four per cent.
of the amount now estimated.

It will enable us to keep the office up to the necessary point of efficiency for communi-
cating information, indispensable to the government, and to continue the field-work and surveys
afloat, at the desirable points of progress.

ESTIMATES IN DETAIL.

For general expenses of all the sections,* namely, rent, fuel, materials for draw-
ing, engraving, and printing, and ruling forms, binding, transportation of instru-
ments, maps and charts, for miscellancous office expenses, and for the purchase
of new instruments, books, maps, and charts- <. ... oo Lol £19,000

Secrrox 1. Coast of Maine, New Hampslire, Massaclusetts, and Rlode Island. FieLp-
work.—To continue the primary triangulation in this section, and to make tle
astronomical and magnetic observations connected with it; to continue the tri-
angulation of Passamaquoddy bay, to extend the secondary triangulation from
Penobscot bay and the Fox islands along the coast towards Mount Desert, from
Englishman’s bay, eastward, and up the Penobscot river ; to continue the topog-
raphy of Passamaquoddy bay and Eeastport harbor, Me.; to commence that of
Goldsborough harbor, Me.; to continue that of the approaches to Penobscot bay,
and of Rockland, Rockport, and Camden larbors, Me.; to continue that of the
Kennelbec and Sheepscol rivers, Me., and to counect the surveys; to complete
that of Cape Cod bay, Mass,; to continue that of DBristol Neck and the istands
and main of Narragansett bay in R. I. and Mass.; to continue the in and off
shore hydrography of the coast of Maine, including Passamagquoddy, Musconqus,
and Penobscot bays, and the ledges off the coast ; to continue the tidal and mag-
netic observations at Lastpor! and Portland, and to make tidal observations in
connexion with the hydrography : Orrice-woRK.—To0 make the computations re-
quired by the field-work ; to commence the drawing of Damariscotfa entrance,
Me.; Bockland harbor, Me. ; Eustport harbor, Me.; Bristol harbor and approacles,
R. L; Mount Hope bay and part of Narragansett bay, R. I.; to continue that of
general coast chart No. L., Quoddy lead, Me., to Cape Cod, Mass.; coast map
and chart No. 8, Sequin island to Kennebunkport, Me.; coast map and chart
No. T, Muscongus bay to Portland, Me.; cogst map and chart No. 9, Kennebunk-
port, Me., to Cape Ann, Mass.; coast map and chart No. 11, Plymouth to Hyannis,
Mass.; to complete the Sheepscot and Kennebec rivers, Me., Barnstable harbor,
Mass.; general coast chart No. II, Cape Ann to Gay Head ; to commence the
engraving of preliminary sea-coast chart No. 2, Isle ax Haut to Cape Elizabeth,
Me., Barnstable harbor, Mass.; coast map and chart No. 7, Muscongus bay to
Portland, Me.; coast map and chart No. 10, Ipswich to Green harbor, Mass. : to
continue that of coast map and chart No. 8, Seguin island to Kennebunkport, Me.;
coast map and chart No. 9, Kennebunkport to Cape Ann, Mass.; coast map and
chart No. 11, Plymouth to Hyannis, Mass.; to complete Sheepscot and Kennelec
rivers, Me.; general chart No. 11, Cape dAnn to Gay Head, Mass.; preliminary
sea-coast chart No. 3, Cape Small point to Cape Cod, Mass., and Portland Larbor,
Me., will require ...... e s e aa base et tme et abeaee maaeae baman s eeees 61,000

® Viz: of all included in this item, inclusive of sections I to IX, and exclusive of section VI.
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Secriox 1I. Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of
Delaicare.  FieLp-work.—To continue the triaugulation of the rivers of Con-
necticut and the verification of triangulation on the sea-coast of New Jersey ; to
commence the topography of the shores of Connecticut river ; to continue that
of the Hudson ; to commence that of the sea-coast of New Jersey, (verifica-
tion ;) to continue the hydrography of the Iudson river and the verifications off
the coast of New Jersey,; to continue the tidal observations in the section :
OrriceE-worRE.—To make the requisite computations ; to commence the draw-
ing of Hudson river No. 3, Poughleepsiec to near Hudson ; to continue Hudson
river No. 2, Sing Sing to Poughlkeepsie ; to complete coast map and chart No.
21, New York bay and harbor, Hudson river No. 1, from the entrance to Sing
Sing ; to commence the engraving of Hudson river No. 2, Sing Sing to Pough-
kcepsie ; to continue that of coast map and chart No. 21, New York bay and
Larbor ; to complete Hudson river No. 1, from the entrance to Sing Sing ; and
coast map and chart No. 25, Delaware bay and river, (new survey,) will require  $17,500

Secriox 111, Coast ¢f part of Delaware and that of Maryland, and part of Virginia.
Fiernp-worg.—To continue the astronomical and magnetic observations required
in the section ; to examine and preserve the more important triangulation sta-
tions ; to continue, if practicable, the survey of the Polomac 10 replace the
recounaissance map ; to complete the surveys of the Districi of Columbia and
approaches, and, if practicable, of James river and the lower part of Clesapeake
bay; and to continue the off-shore hydrography of the scction: OFFICE-
work.—To muke the reductions and computations required ; to commence the
drawing of Potomac river, Md., (upper sheet;) Potomac river, Md., (lower
shieet ;) to continue that of coast map and chart No. 30 bis, between Great Ma-
chipongo inlet and Cape Hensy ; coast map and chart No. 30, Chincoteague inlet
to Great Machipongo inlet, Vo.; coast map and chart No. 36, Chesapeake bay,
York river, to entrance of bay, Va.; general coast chart No. 1V, Cape Moy to
Curvituck, Va.; to complete coast map and chart No. 35, Chesapeake bay, Poco-
moke sound, to York river, Va.; Patuxent river, Md., (lower sheet ;) coast map
and chart No. 29, between Green run inlet and Little Machipongo inlet, Va.; to
commence the engraving of Polomac river, Md., (npper sheet ;) Potomac river,
Md., (lower sheet ;) general coast chart No. IV, Cape May to Currituck, Va.;
to continue that of coast map and chart No. 36, Clesapeake bay, York river, to
entrance of bay, Va.; coast map and chart No. 29, between G'reen river inlet and
Litile Maclipongo inlet, Va.; to complete coast map and chart No. 85, Chesapeake -
bay, Pocomoke sound fto York river, Va.; cohst map and chart No. 32, Chesa-
peake bay, Magothy river to Hudson, Va.; and coast map and chart No. 34, Clesa-
peake bay, Potomac river to Pocomoke sound, Va., will require -v.ovovvnonn 13,500

SectioN IV. Coast of part of Virginia and of part of North Carolinu. FIELD-WORK.—
To complete, if practicable, the primary triangulation of Pamplico sound, and
the secondary triangulation connected with it ; to make the necessary magnetic
observations; to complete the topography of the outer shore of North Carolina
south of Hatteras, to Cure sound ; to continue the in and off’ shore work of the
gea-coast of North Carolina, and of the sounds, and the observations of tides and
currents, and of the Gulf Stream: OFFICE-WORK.—To make computations from
the field data; to commence the drawing of coast map and chart No. 38, Payne s
Hill, Va., to Bodies Island Light, N. C.; to continue that of general coast chart
No. V, CQurrituck sound to Cape Fear, N. C.; general coast chart No. VI, Ocra-
coke to Charleston, 8. C.; coast map and chart No. 37, Cape Henry to Currituck
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sound, N. C.; to commence the engraving of coast map and chart No. 46,
Cape Loolout to Bogue inlet ; general coast chart No. V, Currituck sound to
Cape Fear, N. C.; coast map and chart No. 37, Cape Herry to Currituck sound,
N. C.; and coast map and chart No. 48, Barren 01det to Lockwood’ s Folly inlet,
N. U., will requlre ................................................... %,13,000

SectioN V. Coast of part of Novth Caroling and thai of South Carolina and Georgia.
FiELp-worE.—To execute such work of triangulation, topography, and hydrog-
raphy as may be practicable in the scction, filling up the places not yet
embraced in the surveys: OFFICE-WORK.—To continue the computations from
field records; to commence the drawing of coast map and chart No. 56, Sapelo
sound to St. Simon’s sound, Ga., Wassaw sound, Ga., Doboy sound, Ga., St.
Catharine's sound, Ga.; to continue that of coast map and chart No. 53,
between Stono inlet and Fripp's inlet, 8. C.; coast map and chart No. 54,
Fripp's inlet, 8. C., to Ossabaw sound, Ga.; general coast chart No. VII,
Winyah bay, S. C., to St. Jokw's river, Fla.; to complete Savannal river, Ga.;
to commence the engraving of coast map aud chart No. 53, Storo inlet and
Fripp's inlet, 8. C.; coast map and chart No. 54, Fripp's dnlet to Ossabaw
sound, Ga., Coosaw river, S. C., Wassaw sound, Ga., Doboy sound, Ga., St. Ca-
tharine s sound, Ga. ; and to complete lines of deep-sea soundings will require 16,000

Secrion VI. Coast, keys, and reefs of Florida. (See estimates of appropriation for
those special objects.)

Secrions VII, VIIL, and IX. Part of the weslern coast of Florida, northern coast of
Flovida, coasts of Alabama, Mississippi, Lowistana, and Texas. Fierp-work,—To
continue such portions of triangulation, topography, and in and off shore hydrog-
raplyy as may be practicable in filling up the portions unsurveved of these
coasts, (contemplates the employment of two steamers and two sailing vessels:)
OrF1cE-WorK.—To make computations ; to continue the drawing of coast map
and chart No. 84, Ocilla river to Grooked river, I'la.; coast map and chart No.
85, St. George's sound, (eastern part ;) coast map and chart No. 88, Cloctaw-
hatchee bay to Pensacola bay, Fla.; general coast chart No. XIII, Waccassassa
rwer to Choctawhatchee viver, Fla.; to commence Mobile bay, upper part, (re-
survey ;) coast map and chart No. 96, Delta of the Mississippi, La.; to continue
general coast chart No. X1V, Choclawhatchee river lo the Mississippi delta, La.;
to commence Curpus Christi bay, Teras; coast map and chart No. 109, Mata-
gorda bay to Aransas pass, Texas; coast map and chart No. 110; to continue
general coast chart No. XVI, Galveston to the Rio Grande, Texns; to commence
the engraving of coast map and chart No. 81, Classahowitzla river to Cedar
Keys, Fla.; to complete lines of deep-sea soundings, Gulf' of Mexico; to com-
mence Mobile bay, upper part, (resurvey ;) coast map and chart No. 93, Lake
Borgne to Lake Pontchartrain, La.; coast map und chart No. 100, Point au Fer
to Marsh island, La., Corpus Christi bay, Texas; general coast chart No. XV,
Galveston to the Rio Grande, Texas; to continue coast map and chart No. 108,
Matagorda and Lovace bays, Texas; coast map and chart No. 107, Oyster buy
to Matagorda bay, Teras; and to complete coast map and chart No. 106, Gal-
veston bay to Oyster bay, Texas, will require- «-««v.ovveevtiunn R 36,000

Total for the Atlantic coast and Gulf of Mexico veeves e, Cheeee e 178,000
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The estimates for the Florida coast, keys, and veefs, and for the western coast of the
United States, are intended to provide for the following progress :

Section V1. Coast, keys, and reefs of Florida. FieLn-work.—To continue, if prac-
ticable, the surveys of the eastern coast of the peninsula from the present
limits ; to complete the triangulation and topography of the southern keys and
coast of the peninsula from Card’s sound to the work at Cape Sable; to com-
plete the hydrography of the reefs, and to run off-shore lines from the reef and
coast of the section; to continue the magnetic observations at Key West and
the tidal observations at the ZTortugas: OFrIcE-woRKE.—To compute results
from field records; to commence the drawing of coast map and chart No. 59, St.
Jolhw' s river to St. Augustine, Fla. ; coast map and chart No. 73, the Tortugas,
Fla.; topography of Charlotte harbor, Fla.; to continue coast map and chart
No. 58, St. Andrew’s sound, Ga., to St. John's river, Fla. ; to commence the
engraving of coast map and chart No. 73, the Zortugas, Fla.; topography of
Charlotte harbor, Fla. ; coast map and chart No. 69, Garden key fo Lower
Matacumbe key. Fla.; coast map and chart No. T0, Long key to Big Pine key,
Fla. ; to continue general coast chart No. X, Florida reefs and kcys, Key
Biscayne to Marguesas keys ; and to complete coast map and chart No. 71, New-
Jound Harbor key to Boca Grande key, will require «vovveventaeen i, $11,000

Secrion X. Coast of California. FIELD-woRE.—To continue the triangulation from
the Santa Barbara base northward and westward towards Point Conception, and
to complete that of the islands off Santa Barbare channel; to continue the
triangulation from Bodega northward; to make astronomical and magnetic
observations in connexion with the triangulation ; to continue the topography
in conpexion with the Santa Barbara and San Francisco triangulations ; to
complete that between San Francisco and BMonterey, and to extend that north
from Bodega; to continue the hydrography off and in shore along the coast
from the previous limits ; to continue the tidal observations at Sun Diego and
San Franciscu: OFFICE-woRK.—T'o continue the computations and reductions
of the field-work ; to commence the drawing of Tomales bay, Cal., soundings
oft Humboldi bay, Cel.; to continue that north of San Francisco entrance,
including Drake's bay, Col. ; to complete Sante Cruz islond, Cal., Petaluma
ereck, Cal., Napa creek, Cal.; to commence the engraving of Tomales bay, Cdal.,
soundings off Humboldt bay, Cal., Petaluma and Noapa creeks, Cal., Santa Cruz
tsland, Oal. ; to complete San Pablo bay, Cal. Also for the operations in—

Secrioxn XI. Coast of Oregon and that of Washington Territory. FIELD-wOorRK.—To
continue the triangulations of Washington sound, and of the Gulf of Ceorgia,
and of Puget’s sound, and Hood's canal, and the topography and hydrography
connected with them ; to complete the hydrography of the harbors of the
coast ; to continue the magnetic and tidal observations required in the section :
OrricE-woRK.—To compute results; to commence the drawing of San Juan
island, Koos bay, Oregon; Gray's harbor, W. T., soundings off Cape Blanco,
Oregon, soundings off Port Oxford, Oregon; to continue that of Washington
sound, W. T.; to commence the engraving of San Juan island, Koos bay, Ore-
gon, Gray's harbor, W. T., soundings off Cape Blanco, Oregon, soundings off
Port Orford, Oregon; to continue that of Washington sound, W. T, and the
section sketches, will require +-- - - - e 100,000
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The other items of appropriation asked are small ; the items for the line across the Florida
peninsula, for fuel and quarters of army officers, and for the pay of engineers, being omitted,
for reasons already stated. Those items called for are:

For publishing the observations made in the progress of the survey of the coast of

the United States, by act of March 3, 1843 ... vt onn ceenan €5,000
For repairs of stcamers aud sailing schooners used in the survey, by act of March 2,
I853 et ot tven mees te bt vt st st et e e ey e N 5,000

[ ———

The amounts thus estimated for the work of the fiscal year 1862-'03, and the appropria-
tions for the present year, are given in parallel columns :

Estimated | Appropriated
Object. for fiscal year | for fiscal year
1862-"63. 1861-'62.

For survey of the Atlantic and Gulf coasts of the United States, including compensation

of eivilians engaged in the work, per act of March 3, 1848 ccco o imanermacnnmenans $178,000 $230, 000
For continuing the survey of the western coast of the United States, including compensa-

tion of civiliang engaged in the work, per act of September 30, 1850 - cvvacmcuccaaas 100, 000 110, 60O
For continuing the survey of the Florida reefs and keys, including compensation of civil-

ians engaged in the work, per act of March 3, 1849 . L i maciacneaaa e 11,000 25, 000

For completing the line to connect the triangulation on the Atlantic coast with that on
the Gulf of Mexico, across the Florida peninsula, including compensation of civilians
engaged in the work, per act of March 3, 1848 _c. L o mm e ieeciicicccmaa- i 5,000

For publishing the observations made in the progress of the survey of the coast of the
United States, including compensation of civilians engaged in the work, per act of
March 3, 1843

. 5,000 | 5,000

For repairs of steamers and sailing schooners used in the survey, per act of March 2, 18535__ 5,000 i 10,000
For fuel and quarters, and for mileage or transportation, for officers and enlisted soldiers i
of the army serving in the coast survey, in cases no longer provided for by the quar- |
termaster's department, per act of August 31, 1862 . i cmiancecucmecenocme i cmaea]accccccecana. % &5, 000
For pay and rations of engineers for seven steamers used in the hydrography of the Coast 1
Survey, no longer supplied by the Navy Department - oo . o eacocnaarcacenee e cmcanccacan ! 12, 800
) O 299, 000 | 402, 800
2 Formerly included in estimates of War Department. + Formerly included in estimates of the Navy Department.

DEVELOPMENTS AND DISCOVERIES.

The list given in Appendix No. 6 is made up by additions from year to year of the
discoveries and developments incident to the progress of the hydrographic work generally, but
including also changes found and reported by the land parties, as in the case of alteration of
shore-line either by the encroachment of the sea in any locality, or the contrary. It could not
be expected that the lessened means of pushing the hydrographic work, arising, in part, from
the necessary occupation of the Coast Survey vessels in revenue and other government service
during the greater part of the vear, but chiefly from the withdrawal of officers whose attention
had been mainly given to their importance, should furnish as many items as usual of special
developments. Such as have been made are here enumerated, and will also be found appended
to the general list before referred to. The existence of points of rock in Sandy bay, Mass., was
made known through Mr. W. P. G. Bartlett, of Cambridge. In sounding in smooth water,
and in the only weather suitable for continuons hydrography, such obstacles would be struck
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with the lead only by the merest accident. The method employed for dotormining the exact
position of the dangers referred to is stated under the head of hydrography, in Section L

1. Determination of the positions of four points of rock in Sandy bay, (Cape Ann,) Mass.

2. Special investigation of the currents of Boston harbor.

3. The currents of Cape Cod bay observed with reference to their physical effects on the
shores.

4. Discovery of three small banks off the Nantucket shoals, in the vicinity of Phelps’s
bank, and further development of the extent of that shoal ground.

5. Development, by soundings, of a ridge lyving sixteen miles off Barnegat, N. J., with
eleven to thirteen fathoms of water, and sixteen fathoms between it and the coast.

6. Special examination made and changes noted in the vicinity of the Five Fathom bank,
off Cape May,

1. Hydrographic changes developed in the Delaware river at the Bulkhead shoal, near
Fort Delaware; at the bar off Fort Mifflin; and opposite to Philadelphia.

8. Development of important changes in the hydrography of the bar and channels of
Hatteras inlet, N. C.

HYDROGRAPHIC NOTES.

During the past season I have prepared a series of hydrographic notes of the coast for the
especial use of the War and Navy Departments. In these I have been aided by the experienced
assistants of the Couast Survey, and especially by Carlile P. Patterson, hydrographic inspector,
Professor W. P. Trowbridge, assistant, C. O. Boutelle, assistant, and F. H. Gerdes, assistant.
These notes have been furnished, through the depot of charts and instruments of the navy, to
such officers as the superintendent of that establishment deemed it proper to supply; also
directly from the Coast Survey to bureaus of the War and Navy Departments, and to officers
in charge of expeditions. To these notes all the maps of localitics which could be rapidly
prepared are attached.

The first copics of the notes were submitted to the blockade conference, referred to in the
report of the honorable Secretary of the Navy, and consisting of Capt. 8. F. DuPont, U. 8. N.,
the undersigned, Superintendent of the Coast Survey, Brigadier General Barnard, U. 8. A.,
and Commander Chas. H. Davis, U. S. N.

SPECIAL SURVEYS.

To meet the purposes for investigation of a commission, consisting of the chief engineer,
General Joseph G. Totten, Commander Charles II. Davis, and myself, authorized to advise in
regard to the preservation of Boston harbor, a resurvey of parts of the harbor was commenced
last year, as stated in my annual report. The work required has been continued, and has
included the revision of some further portions of the topography, and a thorough examination
of the currents of the inner harbor and those of Charles river. The objects sought are the
causes of hydrographic changes which have occurred, und the study of them is not the less
interesting because complex and laborious. To the patience and zeal of Assistant Henry
Mitchell, who has conducted throughout all the observations required by a physical survey,
much credit is due for his steady and thorough attention to the objects kept in view by the
commissioners. In addition to the observations recorded last season, numerous current stations
have been occupied, and the influence of the bridges upon the tides and currents determined
by many experiments. Although our results are of the most direct and practical character, we
find at every step some points of scientific value, and of more than local interest. Among
these T may mention the curves of density of the water determined for different tidal phases
and for different distances from the mouth of Charles river. To these curves very peculiar
forms are given by the two variables, chemical diffusion and mechanical mixture.
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The work in Boston harbor has been made the subject of several special reports by the
United States commissioners, who have instituted these inquiries at the request and at the
expense of the city government.

The same commissioners, under the auspices of the legislature of Massachusetts, having
under consideration certain questions involved in the proposed construction of a ship canal
across Cape Cod peniusula, current observations have been made for their use at various
stations in Cape Cod bay. The objects in these were to develop more fully the churacter and
causes of a coast current discovered last season, and to furnish information relative to the
race near Provincctown. In these undertakings Assistant Mitchell was very successful, and
the commissioners are furnished with ample data for a special report on these subjects.

Experiments on the temperatures and density of the sea were made incidentally in connexion
with the current observations, and have shown some important relations. The cold region off
the eastern terminus of the proposed Cape Cod canal proves to be a cropping out of the cold
substratum of the sea due to the coast current, which passes up into shallow portions of the
bay. The mean temperature of the surfuce water off the mouth of Scusset river, for the month
of July corresponds with the temperature of the sca off Race Point at a depth of about fwenty
Jathoms. At this latter point the surface water was found in July to be about fifteen degrees
higher in temperature than that of the lowest stratum. This contrast of temperatures is
favared by the increase of density with the depth, which was distinctly detected by the hydrometer.
The variation in specific gravity secms to cxceed the greatest possible range due to chauges
of temperature. If this be so there should be very little alteration in the temperatures of the
greatest depths for the different seasons, and the cropping out place near Scusset slhould in
midwinter be warmer than the general surface water of the bay; a practical result of the
highest value.

Iu a report made to a committee of the Massachusetts legislature last year by the United
States commissioners we announced the discovery of the eropping out referred to above, and
suggested that the phenomenon had an important relation to the success of the proposed Cape
Cod canal and artificial harbor, especially with regard to the much vexed question of the
freezing up in winter. An appropriation for a special study of this subjeet has been made by the
legislature. The observations required to determine the question have not vet been completed.

Assistant Mitchell carried his investigations along the outer coast of Cape Cod, and found
another cropping out of sub-currents (cold in midsummer) a mile from the shore of the peninsula,
off Nausett.

Under authority of the Treasury Department, and by request of the commanding general
of the army, topographical surveys in the vicinity of the capital have been made, as will be
more fully described under the appropriate head, with notices of work done in Section IIL

TIDES.

The tidal stations occupied, and results obtained from them, are shown in Appendix No.
10, and the office occupation connected with the observations in the report of Assistant L. F.
Pourtales, as chief of the tidal division of the office, Appendix No. 12.

The tide tables prepared for the use of navigators were revised in May last, and, under
the demand which then existed, were printed in pamphlet form and distribyted from the Coast
Survey office and from the Naval Observatory, for the use of government vessels. These tables
are included with this report, as Appendix No. 9.

INFORMATION FURNISHED.

Appendix No. 4 gives, in the usual form, a synopsis of the general information furnished
from the office during the year, in answer to special calls. The regulation of the department
3
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under which data are supplied to applicants, requiring merely that acknowledgment be made
in the title of any publication in which it might be embodied, has been adhered to. When
tracings or abstracts from the archives requiring time in their preparation are called for, the
actual cost, at the working rates, is defrayed by the applicant.

For obvious reasons, the list referred to does not include the mention of & large amount
of special information supplied at the call of the various departments of the government, and
to officers in every branch of the public service.

STATISTICS.

The table of statistics has been added to, so as to bring it up to the opening of the
present surveying year, and is given in Appendix No. 5.

Up to 1860, inclusive, the triangulation had covered an area of nearly sixty-one thousand
four hundred squarc miles; had developed a general extent of coast of over four thousand
three hundred, and a shore-line of about twenty-once thousand seven hundred miles, deter-
mining ninc thousand and fifty geographical positions.

For longitude determinations eighty-three stations had been occupied ; for latitude, one
hundred and twenty-five ; and for azimuth, eighty-two stations. '

The topography had extended over an area of sixteen thousand two hundred square miles,
having a general coast line of over three thousand seven hundred, and more than forty thou-
sand miles of slhore-line, measuring the indentations.

The hydrography extended over an area estimated at forty-five thousand four hundred
square miles, in which more than one hundred and ninety-three thousand miles were run in
sounding ; six million one hundred and seventy-four thousand soundings made, and over eight
thousand two hundred specimens of the bottom obtained.

The number of manuscript maps and charts was two thousand and sixty-eight, and of
engraved maps, charts, and sketches, four hundred and seventy plates.

DISTRIBUTION OF REPORTS AND MATS.

The distribution of the report of 1859 has been confined to individuals and institutions
in the loyal States of the Union. Of the six thousand two hundred extra copies ordered by
the Senate and five thousand by the House of Representatives, eight thousand were to be dis-
tributed from the office. It has been judged expedient during the past year to suspend the
usual foreign distribution through the Smithsonian Institution.

More than twenty-one thousand copies of maps, charts, and sketches have been sent from’
the office since the date of my last report—a number exceeding the average yearly distribution
by thirteen thousand. This large increase has been due to the demands of the War and Navy
Departments, every effort to supply which will continue to be made.

LONGITUDE.

This subject has received two very important additions from the pen of Professor Benjamin
Peirce, of Harvard. The first, (Appendix No. 16,) entitled ** Report upon the determination of the
longitudeof America and Europe from the solar eclipse of July 28, 1851,”’ embraces a discussion of all
the observations published in this country and in Europe, divided into the following five classes :
1. Buropean observations, which record the beginning and the end of the eclipse at the same
place; 2. Buropean observations, of which the duration of the eclipse is used, but indpendent
observations of the beginning and end rejected for want of a reliable longitude ; 3. European
observations, of whichk only one phase of the eclipse is used; 4. European observations ;
5. American observations. Hansen’s lunar tables were employed in the computation. The
conditional equations are divided into two sets, one involving the interval of duration, the
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other the mean time of phases. The final equations contain, as quantities to be determined, the
correction to the adopted sum of the semi-diameters, that of the tabular longitude, and that of
the assumed longitude of America. 'The longitudes of seven American stations are determined,
and the probable error of the final result for the longitude of Washington is only half of
a second of time.

The second paper (Appendix No. 17) containg the first fruit of a plan adopted for the
determination of our longitudes, by cbserving occultations of the Pleiades. To render this
rather intricate reduction more generally useful, I have thought it expedient to insert the
report of Professor Peirce in full, as an example for similar computations. The period between
the years 1838 and 1842 is now under discussion, and the example given treats the emcrsions
of September 26, 1839. Observations, taken at six places in Europe and America, have
been collected. To the method of reduction which was given in Appendix No. 24 of my
annual report for 1856 some auxilary formule have since been added. In the computation
Hansen’s lunar tables were used. The probable error to be assigned to the final result
for longitude from all the occultations is estimated not to exceed one-tenth of a second of time,
and the greater part of that estimated error is due to uncertainty in the lunar parallax, The
longitude deduced in this example agrees well with the result found by the discussion given in
the preceding paper.

In Appendix No. 18 will be found an abstract of the elaborate report made by Dr. B. A.
Gould, on the difference of longitude between the cities of Albany and New York. The line
of telegraph was used for the observations, connexion being made through it between a station
in the grounds of the Dudley Observatory, at Albany, and the private observatory of L. M.
Rutherford, esq., in New York city. The method employed is the same that has been applied
to the determination of the longitude of all the principal points on the coast of the Atlantic
and Gulf of Mexico, and has been repeatedly mentioned in my previous reports.

SOLAR ECLIPSE OF JULY 1860.

In addition to the observations of this eclipse, given in my last annual report, T have in-
serted in the Appendix of this report (Nos. 19, 20, and 21) abstraets of the observations made
at the Coast Survey station on Gunstock mountain, and at Cambridge, Mass., and Waslington
city. It is expected that the combined observations of this eclipse will yield a valyable result
to the determination of our principal longitudes.

OCCULTATIONS OF PLEIADES, ETC.

During the past year the charts of predictions of occultations of the Pleiades heve been
forwarded, in pursuance of the gemeral plan proposed by Professor Peirce, of Cambridge,
Mass., and committed to his execution. The computations have been made, as Lerctofore, by
Mr. Edward Pearce, jr., under the general direction of Professor Peirce.

The list embraced twenty-eight statious in Europe and twenty-four in America.

Charts for the series of December 24, 1860, were forwarded to the foreign and to the
American stations, and for the series of February 17, 1861, to the foreign stations only, the
accultations of that date not being visible in America.

Returns of forty-nine results have been received from the American stations.

The records of twenty-six moon culminations, observed at Cincinnati, have been furnished
by Professor 0. M. Mitchel.

MAGNETISM.

In this department of science three contributions have been furnished for this report by
Assistant C. A. Schott, and will be found in the Appendix, Nos. 22, 23, and 24.  The first one
treats of the secular change of the horizontal and totul intensity of the magnetic force at a
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number of stations along our Atlantic, Gulf, and Pacific coast, to which some adjacent foreign
stations have been added. This paper, like the preceding ones on the secular change of the
other magnetic elements, gives us the means of referring observed intensities to a common
epoch, for the purpose of comparison and combination. The comparatively short period of
time since intensity observations were first made, (beginning with the present century,) as well
as the difficulty of expressing the older relative values in absolute measure, has necessarily
delayed the investigation, at least until approximate results could be expected from the
material. The discussion embraces thirty-six stations, with a total of two hundred and seventy
observations collected, and now combined for the presenvt investigation. All values have been
expressed in the English units of grains and feet. On the Atlantic coast the horizontal force
is found decreasing ; on the Pacific coast it is increasing ; but the total force is very nearly
stationary.

The second paper (Appendix No. 23) contains a new discussion of the magnetic declination
along the coast of the Gulf of Mexico, a paper of direct practical character and of scientific
interest. The epoch to which all the observations were referred is January, 1860, and the
discussion is therefore an enlarged edition of my paper on the distribution of terrestrial
magnetism, for the epoch 1850, given in the appendix of the annual reports for 1855 and 1856.
The earliest observation admitted in the new discussion was made in 1840, and the total num-
ber used is thirty-six, or more than twice the number used before. The secular change is fully
discussed within the limits of the paper. Some few observations were admitted from other
than Coast Survey records. The most approved formula was employed for the analytical
expression of the distribution of magnetism, for which purpose six groups were formed. The
probable error of a single representation is very small, This, as well as the next paper, con-
cerning the variation of the compass, was prepared for the immediate use of our naval squadrons,
and the results of both were printed in pamphlet form and furnished to the proper officers of
the government during the summer.

The third paper (Appendix No. 24) shows the distribution of magnetic declination in
January, 1860, along the lower part of the Atlantic coast of the United States. The discussion
is similar to that in the preceding paper, and comprises twenty-one observations. The results
are shown graphically for the Atlantic coast and for the Gulf of Mexico in Sketch No. 30.

SOLAR SPOTS.

In Appendix No. 25 are given the records of these observations to January, 1862, made
by Assistant Schott, in continuation of a series published in the appendix of my last annual
report. Their probable connexion with terrestrial magnetism has been heretofore discussed.

HEIGHTS.

The collection of data for representation on a map of heights in North America, carried
on in conjunction with the Smithsonian Institution, has been continued during the past year.
About fifteen hundred points have been obtained since last year’s report, making, in all, over
fourteen thousand points, derived from explorations for roads and railroads and geologicul
surveys, as well as from the constructed lines of canals and railroads.

The collection of maps of States, counties, and minor details made during the prosecution
of this work, by Mr. W. L. Nicholson, has been of service in the present demand for precise
knowledge of the topography of the interior ; bringing out, at the same time, more and more,
the need for thorough trigonometrical surveys to reconcile and avoid the discrepancies in
positions and the omissions apparent in so many of the existing maps of the interior.
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EXTERIMENTAL INQUIRIES.

Though the interest in regard to improvements in instruments and apparatus has not been
lessened, but few occasions during the year have called for the application of Implements not
already in use. A new form of sounding apparatus, devised by Professor W. P. Trowlridge, to
register depths in comparatively shallow water, has been tried with success. The results are
given in Appendix No. 11.

In the office, experiments have been made to test the relutive accuracy. for critical pur-
poses, with reference to the shrinkage und expansion of manuseript maps on parchment paper,
as compared with the same if made on backed drawing paper. The results, given in Appendix
No. 15, and also shown graphically in Sketch No. 31, are conclusive in favor of the paper
backed with common muslin.

OFFICERS OF THE ARMY.

The names of officers of the army on Coust Survey service at the opening of the present
surveying vear are given in Appendix No. 2, as also the dates at which some were detached
by orders from the War Department, and at which others resigned. Of twelve officers then
attached, and qualified not only by natural aptitude, but also by experience in the field or office,
only two remain on the list, both actively engaged in their profession, and ready for calls which
would necessarily be preceded by orders detaching them formally. Captain (now Major) W.
R. Palmer, of the corps of topographical engineers, is still in charge of the Coast Survey
office, but is also actively on duty as a member of the staff of the commanding general. Captain
T. J. Cram, of the same corps, an officer of great experience in ficld service in the sur-
vey, is at present on military duty at Fortress Monroe, though not withdrawn from the employ-
ments of the Coast Survey by formal order. With the loss of his assistance must be counted
that of Lieutenants George Bell, O. D. Greene, W. R. Terrill, and W. Craig from the list of
field assistants, and Lieutenants J. R. Smead, N. H. McLean, and Thomas Wilson from the
Coast Survey office, detached on the 18th of April in consequence of the crisis which was then
hastening in the affuirs of the nation. Three other officers, viz : Captain M. L. Smith, of the
topographical engineers, and Licutenants R. G. Cole and W. G. Gill, had previously resigned,
the first at the beginning of April, the second on the 10th of Junuary, and the last named at
the beginning of February. Thesc officers were at those respective dates either engaged or
making preparation for continuing field duties, which all of them had discharged acceptably
in the preceding season.

Aside from their qualifications for the work of the Coast Survey, on which it would be
here in place to remark, I would take the occasion to place on public record, as less than their
due, official mention of the inflexible spirit of loyalty manifested by the younger officers
previous to the emergency which withdrew them in April last. My regret in parting with
them has been tempered not only by the occurrences which returned them to the line of their
profession, but also by the cheering conviction that the spirit which has carried themn through
great personal trials has bcen committed to men who are not likely to be moved by any but
principles of consistency and honor. The fact may be passed that the confusion of social rela-
tions only in a slight degree affected several of the officers referred to.  The trial of principle in
the case of two, at least—Lieutenants Terrill and Bell—was such as few men have met, and fewer
resisted. That in the emergency which had arisen such men were found in positions of
speciul usefulness, in which they had engaged when the calls of their profession were not imper-
ative, cannot be regarded as fortuitous. The way being open, they pressed in, accepting toil
and hardship cheerfully on the road to usefulness. One was engaged in triangulation on the
coast of Florida, and the other on the coast of Texas, when our national affairs became involved.
Both were energetic and sagacious in the discharge of duty, and both bid fair to rank with
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the ablest, as they do with the most highly-esteemed, officers who have been associated with
the labors of the Coast Survey.

The charge of the Drawing Division, the operations of which had been directed for several
years with marked ability by Lieutenant Thomas Wilson, was, soon after his detachment from
the survey, assigned to Captain T. J. Lee, with the sanction of the Treasury Department.
The precision in details and method practiced by Lieutenant Wilson in conducting work have
added much to the efficiency of the division.

Lieutenant G. H. Elliot, of the corps of engineers, continues the supervision of the tidal
observers on the Western coast, under an arrangement which, as it does not interfere with his
general duties, has been cordiully acceded to by the chief engineer of the army.

OFFICERS OF THE NAVY,

When the surveyving vear opened, the prospects in regard to the hydrographic work laid
out for execution were bright. The number of officers spared by the Navy Department was
small, but they were well acquainted with the requirements of the survey, and, under ordinary
circumstances, they would have sustained amply the reputation which they had rapidly earned
as skilful and energetic hydrographers. Commander James Alden was detached, at his own
request, in October, 1860, and had been replaced on the list by the assignment of Commander
D. D. Porter to the charge of the hydrographic work on the Weastern coast. The last-named
officer, whose experience on the survey in former years, and well-known energy and intelli-
gence, gave large promise of public benefit, had completed his preparations for proceeding to
the Pacific coast just before our national troubles began to take shape. An early occasion
requiring, for the immediate honor of the government, the strength of an indomitable will, and
loyalty as inflexible, took him necessarily from the list on which his name had stood so high.
This was at the end of March. Events which quickly followed in the record of national dis-
aster withdrew the officers then left in the service of the Coast Survey, with a single exception,
the immediate nccessities of the government requiring that at least one trained hydrographer
should remain subject to its call for special duty. The allotment fell on Licut. Comg. T. S.
Phelps, whose labors have not intermitted throughout the year. Lieut. Comg. J. C. Febiger
was detached on the 22d of May, and Lieut. Comg. J. P. Bankhead on the 8th of June. The
first-named officer had been only recently assigned to a second period of duty in the survey,
and the second was under instructions, at the opening of the season, for the prosecution of work
in which he had previously shown great zeal and aptitude. Allusion will be made, under
another head in this report, to the site of work and duties assigned to this able officer, and to
the circumstances which made their execution impracticable.

There being at the critical juncture in public affairs which was passing in May no hydro-
graphic officer on the Western coast, the honorable Secretary of the Navy, at my suggestion,
assigned for that important duty Commander B. F. Sands, an officer of large experience, pru-
dence, and ability. As was expected, Commander Sands has since that date co-operated with
the military authorities in California in active service, (see Appendix No. 382,) and when the
emergency passed which had ealled for it has advanced the hydrography. His resources,
gained by previous duty on the Coast Survey, and natural energy of character, abundantly
qualify him for sustaining the interests of the government in either line of service within his
profession, as circumstances may require. Appendix No. 3 gives, in the form of a list, the
names of all the officers who were attached to the survey last spring, and the dates at which
they were either severally detached, or withdrew from the service. The efficiency of the
hydrographic office, which had been left vacant by the departure of Commander S. S. Lee and
Lieutenant Silas Bent at the end of April, was restored early in May by Captain Carlile P.
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Patterson, formerly of the United States navy, and assistant in the Coast Survey, who was
assigned to duty in that division of the office under authority of the Treasury Department.

Of the other officers whose names are given in the list in Appendix No. 3, three, viz:
Cornmander W. T. Muse, Lieutenant John Wilkinson, and Lieutenant C. M. Fauntleroy, had
been engaged in hydrographic duty during the preceding autumn. The labors of each of them
had been marked by zeal and success. Lieutenant R. P. Pegram had been recently assigned
to duty in the survey, and was preparing for service afloat when he resigned from naval service.

AIDS TO NAVIGATION.

The result of an examination, made by direction of the Treasury Department, with refer-
ence to the expediency of erecting a light-house at the entrance of Gray’s harbor, W. T., is
given in Appendix No. 34.

The usual progress of the hydrography has brought to the notice of the chiefs of parties
in provious seasons the desirableness of minor aids to navigation, as beacous, buoys, and leading
marks in the vicinity of channels. These have been communicated from time to time for the
information of the Light-housc Board. This year, by reason of the fact that along a large part
of the coast of the United States the light-houses and day marks have been destroyed, the
remarks have been confined to few localities, and chiefly refer to replacing marks that had
previously existed.

OBITUARIES.

The opening of the present surveying year was sadly marked by the death of Mr. A. W.
Thompson. He entered the survey in March, 1857, and until within a short period before his
decease was steadily engaged in field duty, where, by his gentleness and devoted fidelity to the
interests intrusted to him, he won the esteem of all with whom he was associated. Mr.
Thompson served as a volunteer in the astronomical expedition to Labrador in July, 1860, and
after its return rejoined the field party with which he had been previously on duty. While on
service with the expedition he contracted a cold which ended in consumption, of which he
died, at his home in Philadelphia, on the 19th of December, 1860.

Another of the aids, Mr. M. O. Hering, of excellent attainments in that grade, died of the
same wasting disease on the 6th of November, after a lingering illness. He had served with
constant fidelity during several years, and his varied talents—having, amongst other qualifica-
tions, considerable skili as a draughtsman—were always brought to bear fully in the furtherance
of any work with which he had to do. Mr. Hering had also been attached to the Coast Survey
office, and was highly esteemed for his kind and manly disposition,
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PART I1.

In the same general order in which the work of the present year has been mentioned in
the preceding pages, detailed statements will now be given of the progress made in each
locality of the coast to which parties have been sent. As far as practicable, the field work and
hydrography will be arranged in geographical order. The triangulation, as preceding the
plane-table work in the field, will be noticed first, generally, but jointly with other operations
when the same party has carried on the topography and soundings.

SECTION I.

FROM PASSAMAQUODDY BAY TO POGINT JUDITH, INCLUDING THE COAST OF THE STATES OF MAINE, NEW
HAMPSHIRE, MASSACHUSETTS, AND RHODE ISLAND.—(Skercaes Nos. 1, 2, axp 3.)

Separate notice will be taken of work done in the several localities in this section, in the
following order:

1. Progress in the triangulation and the taking up of the topographical and hydrographic
survey of Passamaquoddy bay in the vicinity of Bastport harbor.

2. The extension of the secondary triangulation of the coast of Maine over the bays and
harbors between Moose-a-bec island and Mount Desert, including the mouths of several of the
rivers emptying into them.

3. Triangulation of the coast of Maine and islands in the vicinity of Isle au Haut, connecting
with the preliminary work done in Pencbscot bay and that going eastward from Mount Desert.

4. The triangulation of Penobscot bay continued from the Fox rocks northward, and
reaching nearly to the head of the bay.

5. Primary triangulation completed in this section for connecting the primary base on
Epping Plains, Me., with the base on Fire island in Section II. Magnetic observations were
made in connexion with the geodetic work.

6. Triangulation in the upper part of Narragansett bay, to furnish points for the topo-
graphical survey and hydrography.

7. Topography of Rockland harbor, Me., and of the adjacent western shore of Penobscot
bay as far south as Fogg hill, below Thomaston.

8. Plane-table survey continued on the shores of Back river, between the Sheepscot and
Kennebec, including Hoakomoak and Hanson’s bays and parts of Woolwich peninsula.

9. Topography continued at the junction of the Kennebec and Androscoggin rivers, and
embracing the immediate vicinity of the banks of both rivers above the junction.

10. Shore line survey of the upper part of Casco bay, between Little Flying Point and
Drinkwater’s Point, including the shores of Freeport and Yarmouth rivers. This survey
embraces also some detailed topography within the limits stated, and a portion of the surface
features of Harpswell Neck.

11. Topography of the shore of Cape Cod bay in the vicinity of West Sandwich completed.
This work connects the plane-table survey of the mouth of Scusset river with the survey of
Barnstable harbor.

12. Topographical survey commenced by tracing the shores of Mount Hope bay and filling
in parts of the details, including its rivers, the islande in the vicinity, and the contiguous
shores of the upper part of Narragansett bay.

13. Hydrography of the Kennebec river continued from Bath northward through Merry-
meeting bay, and in the Androscoggin river to its lower bridges.
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14. Hydrography of the upper part of Casco bay nearly completed. This work joins
with the survey of Portland harbor and with soundings made at the entrance of the bay and
eastward of the harbor. It leaves only a small space requiring soundings in order to complete
the chart of Casco bay. ‘

15. Development of the positions of four rocks in Sandy bay, Cape Ann.

16. Current observations in the npper harbor of Boeston, for the investigation of commis-
sioners appointed to examine in regard to their effects and caunses.

17. Hydrography of Barnstable harbor completed.

18. The currents of Cape Cod bay examined with reference to their bearing upon ques-
tions under consideration in the legislature of Massachusetts.

19. Further hydrographic examination off the Nantucket shoals, and development of several
small banks, and a prolongation of that found last year, and now known as Phelps’s Bank.

20. Hydrography of Mount Hope bay and of the adjacent part of Narragansett bay.

21. Tidal observations at Eastport, Me., and Charlestown navy yard, Mass.

Office-work.—The engraving of coast maps and charts No. 12, Nantucket sound ; No. 13,
Buzzard's bay and Vineyard sound ; and of No. 14, from Point Judith to Block island, has
been completed, and additions have been made to the progress sketch of the scetion.  Progress
has been made in the drawing and engraving of coast maps and charts No. 8, Atlantic coast,
from Seguin island to Kennebunkport ; No. 9, from Cape Neddick to Cape Ann; No. 11, from
Plymouth harbor to Hyannis harbor ; and in the engraving of gemneral coast chart No. II, from
Cape Ann to Gay Head; in that of preliminary sea-coast chart No. 3, Cape Small Point
to Cape Cod; and on the chart of Portland harbor. The drawing has been continued and the
engraving commenced of the chart of the Sheepscot and Kennebec rivers ; and the drawing
has been commenced of general sea-coast chart No. I, Atlantie coast, from Quoddy Head to
Cape Cod ; of coast map and chart No. 7, Muscongus bay to Portland ; and for a finished chart
of Barnstable harbor.

Triangulation, fopography, and hydrography of Passamaquoddy bay, Me.—The survey of
Passamaquoddy bay was in full progress at the usual period for taking up work in Section I,
and, under the stress of circumstances which had withdrawn the usual assistance from the
Navy Department, the three classes of work were confided to Assistant C. O. Boutelle. Mr.
C. H. Boyd, under his direction, was assigned to carry forward the triangulation. The topog-
raphy was placed in charge of Sub-Assistant W. H. Dennis. Mr. Robert Platt, the efficient
first officer of the Arago, and Mr. E. Willenbucher, an experienced hydrographic dranghtsman,
were associated with the party, the soundings being made under the immediate direction of
Mr. Boutelle.

The stations occupied for the triangulation rest on the shores of the Bay of Fundy, on
Campo Bello and Deer islands, and on some of the smaller islands of Passamaquoddy bay, in the
vicinity of Eastport. These were selected so as to join with the primary triangulation of the
coast of Maine, as well as to furnish points for the thorough survey of the shores and islands
belonging to the United States, and to show their positions relative to the shore and islands
across the boundary, in the province of New Brunswick. This duty was prosecuted between
the 20th of July and the 11th of November. A few of the stations of last year were reoc-
cupied. The field statistics are given below :

Signals erected - -- - - - te e te e Neee e etee e seae e e e e 19
Stations occupied ............................................... 25
Objccts observed Ol e reree comvretonant anmans sarrenaercansacsonis 8
Number of observations: «ccsee ovaese s onnans onrorssnieanens eeees 15,540

Vertical angles were measured at eight stations, and about five hundred readings recorded.
The journal in which the observations were noted was kept by Master J. P. Odell, of Eastport,
who volunteered to serve as recorder, and acceptably performed the duties assigned.

4
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All the records of the triangulation have been duplicated, and the computations are now
in progress in the hands of Mr. Boyd.

Assistant Boutelle was recalled at the close of October by a pressing emergeney for his
services in Port Royal sound, 8. C., his intimate personal knowledge of that locality being
deemed of importance as bearing on the success of an expedition destined to restore it to the
possession of the government. I had previously visited the working ground of the party near
Eastport.

The topography of Passamaquoddy bay, in charge of Sub-Assistant Denunis, was limited to
the requirements of the party engaged in sounding with the schooner Arago. Two sheets were
projected—one to define the shore-line of the passage between Deer island and Campo Bello,
{(Sketch No. 2,) the other to contain the entire shore of Moose island and the adjacent shores
of Campo Bello, Deer island, and part of the shore of Pussamaquoddy bay. While engaged
under the direction of Mr. Boutelle, Sub-Assistant Dennis traced about fifty miles of shore-line.
He was recalled on the 16th of October, and assigned to duty in the vicinity of Washington
city, (Section IIL) and later in the scason in Port Royal sound, where he is still on duty.
The limits of the hydrography correspond nearly with those of the plane-table sheets. The
soundings were made during the monuth of August, and comprise the hydrography of Eastport
harbor and anchorage, (Sketch No. 2.) Progress was made in sounding the entrance to Passa-
maquoddy bay, but the completion of work there was deferred for special duty elsewhere. In
the course of the season about four hundred miles were run in soundings, and about eight
thousand casts made with the lead, The strong tidal current made it necessary that sextant
angles should be taken at euch cast. A tide gauge was established at Lubec and another at
Eastport, and both were read day and night while the soundings were in progress. The expe-
rience of Mr. Platt, who had served acceptably in several of the hydrographic parties of ihe
Coast Survey in former seasons, added to his energy and intelligence, qualified the party in the
Arago fully for the difficulties met with in prosecuting the hydrography. The progress of
work was suspended by special duty incidentally devolved on the party of Assistant Boutelle,
in the absence of any other government vessel at Eastport. Under the authority of the col-
lector of customs at Eastport, Mr. Boutelle in the last of August seized two ships, the Express
and Orizimba, said to be wholly or in part owncd by parties in New Orleans, and subject to
confiscation under the act of Congress approved August 6, 1861. On the 4th of September
the ship Alice Buall, of New Orleans, was taken by the Arago in the Bay of Fundy, the schooner
being then on a cruise at the request of the collector. The three vessels were left in his
custody at Eastport, the circumstances attending their capture being made known at once to
the department. When the hydrography was about to be resumed, Mr. Platt and an armed
party from the Arago were called on to quell a mutiny on board of the American ship General
Norvell, and promptly put the mutineers in the custody of the proper authorities. A laden
brig which had run on a ledge of rock in Eastport harbor was relieved from distress and got
afloat by the party under Mr. Platt. Aside from the interruptions alluded to, the soundings
were continued until near the middle of October, when the Arago sailed for New York, and
after refitting joined the blockading squadron then about to sail from Hampton roads for Port
Royal sound, under the orders of Commodore DuPont.

Triangulation of Prospect harbor, Goldsborough, Dyer’s, Pigeon Hill, and Narraguagus bays,
Pleasant bay, and Cape Split harbor, Me,—The secondary triangulation of the coast of Maine,
cast of Mt. Desert, was resumed early in July by Sub-Assistant F. P. Webber, and has been
extended northward and eastward (Sketch No. 2) over the indented coast and harbors between
Frenchman’s bay and Moose-a-bec island. Mr. Webber took up the work at Schoodic station,
and erected signals during the part of the season which was most unfavorable for observing
with the theodolite. The secondary triangulation of this year is connected with the primary
work in the vicinity of the Epping base, and furnishes points for the plane-table survey of
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numerous rivers and small bays in addition to those already mentioned, and the islands whicli
stud the coast of Maine in their neighborhood.

The schooner Hassler was used by the purty of Sub-Assistant Webber, and laid up, when
tlie season closed, at Rockland.

The angular measurements at stations embracing the several bays and harbors comprised
in the triangulation were made in September and October, the previous months not being so
favorable for the purpose. Two theodolites were used, the ten-inch Gambey, C. 8. No. 63,
and six-inch Brunner, C. 8. No. 52. Vertical angles for height were observed at eleven sta-
tions. The field-work was continued until the 5th of November. A summary of the statistics
is Liere appended in the usual form:

Signalserected.................................................. 28
Sta,tionsocgupied ........ e b eset s e e e et e e

Anglesmeasu]'ed............. ............. e e et ne c e e e 4928
Ol’)je(;ts()l)se1<xved011...................... ..... e e e 891
Number of obRErvations -« « - ««eov veeeveenone. e 5,168

Fifty-four points were determined by this triangulation, and six handred and seventy-two
observations made on fifty-three objects in the measurement of vertical angles.

I visited the party of Mr. Webber carly in October, and personally inspected his arrange-
ments for the work.

Triangulation of Great Blnve Hill bay. Me.—The sccondary triangnlation required for the
plane-table survey of the shores of Blue Hill bay, between Decr island and Mount Desert, was
taken up by the party of Assistant G. A. Fairfield in the middle of Angust. To the eastward, as
will e seen by reference to Sketch No. 2, this work is intended to connect with the secondary
triangulation of this and the previous season, executed by Sub-Assistunt Webber.,  Westward 1t
joing with that of Penobscot bay, and, like the portions just referred to, it iz connccted directly
with stations of the primary triangulation which stretehes quite across thie const of Maine.
The party of Mr. Fairfield used the schooner Bowditch for transportation. At the end of the
working season the vessel was laid up at Rockland, on Penobscot bay.,  In the early part of Oc-
tober I inspected the field operations personally.

Mr. F. 8. Eastman took service aseaid in the party of Assistant Fairfield and remained until
the 30th September, when he resigned.

The following synopsis shows the general progress made in the secondary work between
the Penobscot and Frenchman's Lay :

Signalserected.......... ..... e et e et me ae et e mamaas e 8
Stations occupied: <+ v i e e s

Anglcs TNEASULC v v v« e s cs o v an tene svmanennneer e innnee onenns e 146
Number of observations:e--«c+vveoean e e e e e C e ree e e .. 2’774

The horizontal angles werce measured with a ten-inch theodolite, No. 91, constructed by E.
& G. W, Blunt.

Assistant Fairfield has duplicated the record of his observatious, and is now preparing
decriptions of the signals and stations of the triangulation.

Triangulation of Penobscot bay, Me.—The determination of points for the topographical
survey of Penobscot bay above the Fox islands was resumed on the 2d of August by a party
under the charge of Sub-Assistant S. C. McCorkle in the schoomer Torrey. This work, as
remarked in a previous report, connects with the primary triangulation of the coast of Maine by
the line Ragged Mount—Isle an Hauf, the secondary work of this year being guite north of that
live. The positions determined by Mr. McCorkle provide for the topography of the shores of
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Penobscot bay, nearly up to Castine, and of Isleboro’, including Crow cove, Gilkey’s harbor,
and Bounty cove. The work was continued until the 25th of Oectober. The triangulation of
the upper part of the bay to the mouth of the Penobscot river is provided for by the reconnais-
gsance and signals set up, and will require only part of the next season for its completion.

Mr. T. C. Bowie aided in the field-work of this party. The plan of the triangulation is
shown on Sketch No. 2. To the eastward and southward it joins with work doue by the party
of Assistant Fairfield. The following statistics show the progress made by the party of Sub-
Assistant McCorkle:

Signals erected (tripods) ........................................... 8
Stations occupied e e s e Mt s st e tes mes s ea sres wetea e enr s wen e 12
Angles measured «v--vv it i i e 105
NUMDEE Of ODSEIVALIONS -« « =+« + = e v eret e eet e areen cenn et arns eens . 1,902

The angles were measured with the six-inch Gambey theodolite, C. 8. No. 29, and ten-inch,
No. 15, and with the ten-inch theodolite, No. 91, by E. & G. W. Blunt.

After closing for the seuson the schooner Torrey was laid up at Peekskill, N. Y., with
other vessels, under the charge of Assistant Blunt.

Primary triongulation for connecting Fire island base with Epping base.—The party under my
immediate direction was organized for field service in this section and in Section II in the latter
part of June.

Monadnoc mountain, in the township of Jaffrey, Cheshire county, N. H., was occupied by
my party for extending the primary triangulation in a straight course towards the Fire island
base. The preliminary arrangements were made at the station, as usual, by Mr. Thomas
McDonnell, and on their completion, near the middle of July, Assistant George W. Dean took
up the geodetic observations and completed them without delay. Urgent official engagements
connected with the public service, to which further allusion need not be now made, delayed
my departure from Washington, so as to make it impracticable to visit the party before its
transfer to a second station in Section IL

Five primary signals were observed on from the station on Monadnoc with the thirty-inch
theodolite, C. 8. No. 1.  The most distant one was about sixty two miles from the instrument.
In the measurement of horizontal angles four hundred and forty-four observations were recorded.
Vertical angles were measured on the five stations, and’in so doing four hundred and twenty
observations were made with the eight-inch Gambey circle, C. 8. No. 57. The usual meteoro-
logical registers were kept during the stay of the party on Mount Monadnoc.

All the records connected with the primary work of the season have been duplicated and
deposited in the Coast Survey office.

Sub-Assistant R. E. Halter assisted Mr. Dean in this and in the adjoining lower section,
notice of which will be made in the next chapter.

Mr. R. H. Talcott served as aid in the triangulation party until September 5, and then
tendered his resignation.

Magnetic observations on Mount Monadnoc, N. H.—Four complete series of observations were
made near the geodetic station on Mount Monadnoc by Assistant G. W. Dean and Sub-Assistant
R. E. Halter in August, for determining the magnetic dip; and at Troy Village, five miles in
a southwesterly direction from the mountain, the magnetic declination, dip, and intensity, were
ascertained by the same observers. For that purpose, eighty observations were made on differ-
ent days for the declination ; two complete sets for determining the horizontal intensity, and
moment of inertia; and three sets for ascertaining the dip of the needle. The records of these
observations are at the office, in duplicate. Declinometer, C. 8. No 1, and dip circle, C. S.
No. 4, were used in making the observations.

The geodetic and other determinations at Monadnoc were completed by the 15th of
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Aungust. Sketch No. 1 shows the position of the station and its connexion in the direct series
of triangles.

Triangulation of Narragansett bay, B. I.—In order to furnish points for the plane-table sur-
vey of Narraganset bay above the entrance, Assistant Edmund Blunt made a subsidiary triangu-
lation of the shores near Bristol, including those of Mount Hope bay, and supplied the results for
the use of the topographical party of Assistant Harrison. Mr. Blunt completed this duty by
the end of August, and then took up work in another locality of the section, 1o which separate
reference will be made.

Topography of Perobscot bay, Me.—This work was commenced at Rockland by SBub-Assist-
ant Charles Ferguson on the 24th of June, and continued until the 19th of October. From the
town and harbor of Rockland, both of which arc included on one of the planc-table shects, the
topographical survey was extended northward to embrace Clam cove and the adjacent shore of
Penobscot bay. A second sheet, which joins the one just referred to at Sheep island, continues
the survey of the shore of Owl's Head bay, and represents the western side of Penobscot bay,
or the shore and islands of Muscle Ridge channel, between Ash Point and Fogg, Hill whicl: is
three miles below South Thomaston. All the islands, as well as the bunvs and stakes which
were within the limits of the sheets, were determined in position by intersections with the
plane table, and taken as part of the details of the sheets. Their limits are marked on Sketch
No. 2. While the work was in progress 1 personally inspected the operations of the party,

The two sheets alluded to were projected to connect with a third, which will contuin the
western shore of Penobscot bay from the entrance and northward as far as Norton's islund.

Of the completed details the statistics are as follows :

Shore line surveyed e ame s e s Ee e e srer e e e 62 miles.
RoAads «-crcv etttme tnienons tasnanesvas sanans sasans sannsecnis sans 58 e
OreCRS soever tovmment toes i s ea o st te e b s e e area e 5 e
Area of topography, {square miles)- « <. ..coiii i il 26

Sub-Assistunt Ferguson has inked and turned in at the office the two plane-table sheets
worked on this season. He is now making prepuration to take up ficld-work in Section II.

Topograply of the shores of Buck river, Me.~—The survey of the intricate details betwecn
the Sheepscot and Kennebec rivers wuas resumed at the end of July by a party uuder the
direction of Assistant Hull Adams, but as he was prevented by serious illness from taking the
field, the plane-table work was prosecuted by Mr. Oscar Hinrichs. At Westport island the
topography of this season joins with the limit reached by Mr. Adams in 1859, and i the
vicinity of Montseag bay (Sketch No. 2) with the work done last year by Sub-Assistant Fergu-
son. Following on westward, Mr. Hinrichs traced the shores of Back river gnite through to
the Kennebec, which it connects with opposite to Bath. His plane-table sheet of Back river
embraces also the two expansions known as Hoakomoak bay and Hanson’s bay, and the numer-
ous islands which lie to the southward of the former, between which run the dangerous water
passages designated Great and Little Hurl Gate.  Upper Hurl Gate, also shown on the topo-
graphical sheet, occurs at a contracted part of Back river, about midway DLetween the two
bays already mentioned. Early in October I inspeeted the working methods of this party
personally.

Mr. Hinrichs filled in part of the details beyond the traced shore-lines of Back river,
leaving for compleiion hereafter the survey of the river nearest to the Kennebec. The follow-
ing are statistics of the field-work :

Shore-line surveyed scesee v oersciee it veenns iete iint st s 36} miles.
ROAAS + ¢ oo e v v e metara eees bee e tatan e me et e e e &g«
Area of topography, {(square IIER) ¢+ v vvr s mrs v e 4

Mr. Hinrichs is now engaged in inking the sheet worked on this season.
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Topograply of the Androscoggin and Kenncbec rivers, Me.—The plane-table survey of the
shores between Bath, on the Kennebec, and Brunswick, on the Androscoggin, has been con-
tinued, and the details of the neck of land at the confluence of the two rivers filled in. The
party of Assistant R. M. Bache took the ficld on the 12th of July, encamping within the limits
of the ground to be surveyed. and continued work until the 31st of October. Most of the
details fall on the south bank of the Androscoggin, and are made up of surface featurcs quite
intricate and difficult to represent, as I witnessed in personally inspecting the work in October.
The high and low water lines of that river within the range of the plane-table sheet were
traced. Its limits are marked on Sketch No. 2.

A summary of the statistics of work done by his party is appended, from the report of
Assistant Bache :

Shore-line Surveyed ............. e e e taa it e e teanes seae e 14 miles.
ROWAS vt v ev s et o ttene sttt s eane tasaas tass sasons voon saos vrna ]12 [
Area of topography, (square miles) « vvv vienii i iia il e 32

Topography of Casco bay, Me.— Alter tracing the shore of a part of Harpswell Neck,
Assistant A. W. Longfcllow resumed the connected plane-table survey of the shores of Casco
bay at Drinkwater’s Point, (Sketch No. 2,) which he had reached in the work of last vear, and
from thence traced the shore-line of the upper part of the bay and its indentations as far to
the northward and eastward as Little Flying Point. The shores of Yarmouth river, Freeport
river and its several coves, those of Little river, and the outlines of all the islands in that part
of Casco bay, are incladed on the plane-table sheet. Some of the detailed topography was
filled in, but for the most part the attention of Mr. Longfellow was given to the supply of
shore-line data for the use of the hydrographic party under Assistant Schott. The shore-line
survey was extended to a point on the north shore of the entrunce to Maquoit bay. Near the
middle of October I personally inspected the operations in the field.

Assistant Longfellow used the schooner Meredith for quarters and transportation. Work
was commenced on the 16th of July, and continued until the 9th of Novewber, when the vessel
was laid up for the winter at Portland.

The following is o svnopsis of thie statistics of field-work :

Shore-line Slll’\'c)’(}d .......................................... 61 miles.
TROAAE c oo v cv ettt ce s et ime st e e e et e e s s haa 1]% ik
Area of topography, (square miles) « «ovc voei it tienia it el 9

For surface contour thirty-six linear miles were run exclusive of ten miles of low-water
line, and outline of ledges not included in the summary given above.

Topography near West Sandwich, Mass.—The plane-table sheet projected by Assistant
A. M. Harrison to contain the survey of the shore of Cape Cod bay, between Barnstable harbor
and Plymouth, was well advanced towards completion when bis party stopped work in the
autumn of last year. Mr. Harrison resumed work on the 12th of June, and by the Ist of July
completed the details of the sheet. It now shows a belt a mile and a balf in average breadth
of topography on the south shore of Cape Cod bay, between Scusset Village (see Sketch No. 3)
and West Barnstable. The course of the Cape Cod railroad between those two points is shown,
as well as all the prominent local features of that part of the peninsula. The statistics of the
supplementary work are as follows :

Creeks and marsh -+« v esvs P e e aae tee s suee Bessen tavd ek e ]O% miles.
Roads ..................................................... 13 i
Area of topography, (square miles) .-.. .. cennas R T IP 6}

The coast of Massachusctts between Plymouth and Scusset, and supplementary topography
in two localities on Cuape Cod peninsula, one near the cape and the other near Orleans, yet

remain to be surveyed.
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Mr. Harrison was assisted in the field-work by Sub-Assistant P. C. F. West and Mr.
H. W. Bache.

Topography of the shores of Mount Hope bay, . I.—TFor the survev of the shores and
islands of Nurragansett bay Assistant A. M. Harrison projected five sheets to uclude the
eastern side of the bay and the upper part of Rhode Island with the lower purts of the
rivers which flow into the head of Mount Hope bay. His party commenced work on the
15th July, haviug been previously engaged in this Section. The shore-line was traced from
Tiverton along the eastern side of Mount Hope bay, and continuously several miles along the
game side of Taunton river. A second sheet includes the opposite western shore of Taunton
river and the north shore of Mount Hope bay, formed mostly by the banks of the Lee’s, Cole’s,
and Kikemuit rivers. DBristol bay and the city wharves and topography of the immediate
shores, including the islands at its entrance and the western shore of Mount Hope bav, are
represented on a third sheet. The fourth contains the detailed topography of the north end of
Rhode Island, and the fifth the shore-line of the main body of the island below a point opposite
Tiverton. The detailed survey was carried several miles above that town, and the surface
features of a portion of the north shore of Mount Hope bay were also filled in on the corre-
sponding sheet, but in other localities the plane-table work of the season was confined to the
shore-line contour, which is throughout quite intricate. The location of the sheets is marked
on Sketch No. 3.

The course pursued by Assistant Harrison in deferring the surfuce topography enabled
the hydrographic party ot Assistant Trowbridge to work to full advantage, the shore-line
being furnished as quickly as the soundings could advance.

Until the close of September Mr. Huarrison was assisted in the field by Sub-Assistant
P. C. F. West. Mr. H. W. Bache served as aid throughout the scason. The following are
statistics of the plane-table work:

Shore-line surveyed s e v «onvvvitin it i e 75} miles
Creeksandponds.. ................. W st s e E et mere e weay 13% (o
RoOAdS e v ot et sattee sesasasens sanens snseas tmrs snnanssnannsonns 27 b
Arca of topography, (square miles)---- .. o ov il ot 7.6

The sheets containing the results of this work are now on file at the Coast Survey office.

I inspected the field operations of this party in the latter part of October.

Hydrograply of Merrymeeting bay and of the Androscoggin river, Me.—The hydrography of
the Kenncbec river, above Bath, has been pushed upwards quite through the expansion known
as Merrymeeting bay to Swan island, or within u mile and a hall of Richmond, and from
Abagadasset Point to the lower bridges in the Androscoggin river. This work was executed,
between the 21st of August and the 12th of October, by the party of Assistant F. H. Gerdes,
with the schooner James Hall. Sub-Assistunts C. Fendall and F. F. Nes were attached to the
party, and Mr. A. W. Muldaur served with it as hydrographic dranghtsman. The duties
devolved on them were performed with cnergy and intelligence, as I had occasion to witness
on my tour of inspection near the middle of October. Forty-seven signals were erected and
determined in position by a subsidiary triangulation, the experience of Mr. Gerdes in prelimi-
nary work being such as to qualify the party for supplying the shore-line and other data
requisite for adjusting the soundings on the chart. The tides were observed at two stations
in connexion with the hydrographic work, and at two others for purposes of comparison. A
summary of the general statistics is appended:

Miles run in souURding e vee veer et cirn it e i e 187
Angles TNCASTUTCG <+ + v n assesn soason oo e aecanosnneanasetaninnnan 1,543
Number of soundings recorded -« « <« e e eriniien i aiirree s 12, 008

Reference will be made in another chapter of this report to the connexion of Assistant
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Gerdes with duty in Section VIIL Since the close of the season in Section I, Sub-Assistant
Nes has been assigned to duty in S8ection VI. The sheet of work done on the Kennebec will be
plotted at the office, where arraungements have been mude for the completion of the chart. In
preliminary form the reduction from it is given as Sketch No. 4, with this report.

Hydrography of Casco bay, Me.— At the limits of the completed survey of Portland harbor
and of the hydrography of the approaches to Casco bay, the soundings in the upper part of
the bay were commenced by Assistant C. A. Schott on the 1st of August with a party in the
schooner Joseph Henry. The work of the season was prosecuted with energy and intelligence,
and the result has gone far towards the completion of the hydrography of Casco bay. The
Lydrographic sheet represents the entire breadth of the bay from Harpswell Neck and Crotch
and Jewell's island, westward to the main land. Its southern limit follows the outline of Port-
land harbor, and the limits of soundings made at the approaches of the bay by Lieutenants
Commanding Woodhull, Trenchard, and Wilkinson. Northward, the hydrography was extended
by Assistaut Schott to a line parallel with the upper end of Cousin’s island. These limits are
marked on Sketch No. 2. Where the work joined with that of previous years, additional lines
were run, particularly in Hussey sound. The season’s work includes Luckse’s and the greater
part of Broad sound. In connexion with the hydrography, regular tidal observations were
made, day and night, at Harpswell during four weeks, and for seven weeks and a half at Peak’s
island. A third station at Man’s Point, near Yarmouth, was occupicd temporarily for the pur-
pose of tracing the progress of the tide wave, and in connexion with the regular series at Peak’s
island, high and low water was repeatedly observed and recorded at a fourth station, near the
southwest end of Long island, for the same object. In judiciously selected localities, Mr. Schott
observed the currents at twelve stations during three or four consecutive tides,

The original records of soundings, angles, and tidal observations, comprising, with the
meteorological journals, twelve volumes, have been duplicated, and both sets are now at the
office, in Washington.

Assistant Schott was occupied in the hydrography of Casco bay until the 21st of October,
soon after which he resumed the charge of the computing division of the office. The following
are statistics of the hydrographic work:

Miles ran in sounding v cevr i aiiset ittt i i e e e 574
Angl(as THEASUTEd + + vt v et s et one mecasn s ssanam tere st caee e e 3,890
Number of s0undings .« v mvr oo i e i e s 20,954

Mr. B. Cordell efficiently assisted in prosecuting the soundings made by this party. I
inspected the working methods uwsed in the party about the middle of October, and found them
thorough and practical in every respect.

Development of rocks in Sandy bay, (Cape Ann, ) Mass.—Towards the close of the present
season, and after the conclusion of work in other parts of this section, Assistant Henry Mitchell
visited Saundy bay and determined the position of a rock, the existence of which had been com-
municated to me by Mr. W, P. G. Bartlett, of Cambridge. Of four pointsof rock found, Mr.
Bartlett, who accompanied the party, recognized one as being the obstacle to which he had
directed attention. Mr. Mitchell says, in reference to ull of them: ¢ They could scarcely have
been found by sounding, on account of their forms. They are sharp projections from the
bottom, and are surrounded by three to seven fathoms of water. In order to develop them,
we placed ourselves upon the rocky cliffs at a time when a very heavy swell prevailed along
the coast, and took angles upon well-defined breakers in the distance. Having plotted the
positions of these breakers upon a chart, we visited the spots when the sea became calm, and
dropped the lead directly upon the rocks.”’

The four rocks determined by this examination will be at once marked for insertion on the

plate of the chart of Rockport harbor, Cape Ann.
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Phlysical survey of Doston harbor.—In connexion with a close resurvey of parts of the inner
harbor of Boston, nndertaken by authority of the Treasury Department, as explained in my
report of last year, at the request and at the expense of the city of Boston, numerous current
stations have been occupied in the upper hurbor, and in Chavles river. The generdl scope of
the questions which require these and other data for their solution has been referred to already
in the introductory part of my report.

The observations were conducted by Assistant Ienry Mitchell, and occupied lhis party
during the latter part of summer and autmmn of the present year.  Messrs. B. P. Heberton,
H. W. Longfellow,and L. f.. Nicholson served as aids in the party.

M. Mitchell has sent to the oflice the records of observations on the currents last season.

Hydrography of Barnstuble harbor, Mass.—The soundings required for the chart of Barn-
stable harbor and its approaches were executed in the course of the summer by a party in
charge of Assistant Henry Mitchell, and the resulting chart accompanies this report as Sketch
No. 5. While engaged in the hydrography the positions of ten hidden rocks were determined
by Mr. Mitchell. They all lie in or near the channel ways, and the existeuce of most of them
was known in a general way from disasters which have occurred from time to time, yet only
the most diligent search finally developed their positions, and sccurcd the means of marking
their places on the chart. '

Assistant Mitchell was aided in this and othier work in the section by Messrs, E. P. Heber-
ton, H. W. Longfellow, and L. L. Nicholson.

Currents of Cape Cod bay.—After completing the hydrography of Barnstable harbor, the
party of Assistant Mitchell aceupiced current stations off the mouth of Hcusset river, and around
the shore of Capce Cod bay, and also along the outer coast of the cape. 'These observations
were directed to furnish data for the solution of questions connected swith a special survey
made for the legislature of Massachusetts. The expense attending them has been borne by
that State. I have remarked more fully in the introduction of this report on the objects of
the investigation.

Hydrograplic examination off the Nantucket shoals.—In August of the present year Licut.
Comg. T. S. Phelps, U. 8. N., assistant Coast Survey, made a further examination of the bank
discovered by him last year while working with the steamer Vixen. The result has developed
a prolongation of the shoal to the distance of several miles to the northward and castward of
the limit then reached in soundings. While employed in this work three small banks were
found and determined in position and depth. These banks are marked by rips, and le with-
out the verge of the system of shoals and banks hitherto developed to the southward and cast-
ward of Nantucket. The report of Licut. Comg. Phelps, stating the latitude and longitude of
each, is given in Appendix No. T.

Hydrograply of Narraganselt bay.—Following close on the plane-table survey of the upper
part of Narragansett bay, the soundings sbove Newport were commenced in the latter part of
August by a party under charge of Professor W. P. Trowbridge, assistunt in the Coast Suarvery,
with the schooner Caswell. The sheet projected for the portion of hydrography completed in
the course of the season includes Mount ITope bay, Bristol bay, and the entire breadth of Nar-
ragansett bay, in the vicinity of Canonicut and Prudence islands. 1 visited this party in the
latter part of October and personally inspected the operations.  The limits of the hydrographic
sheet are given on Sketch No. 3.

Assistant A. S. Wadsworth was attached to this party, and, after the closc of work for the
season in this section, engaged in active dutics in Secetion 1II and Section IV,

The services of Assistant Trowbridge, who had been formerly in the enginecr corps of the
United States, being urgently called for by the chief engineer, General Totten, in November
last he was transferred temporarily for duty in New York harbor, with the understanding that
when tho emergeucy huy passed he will resume his duties in the Coast Survey.

5
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The new form of sounding apparatus recently invented by Professor Trowbridge was tested
with highly-satisfactory results (see Appendix No. 11) while his party in the Caswell was
sounding in Narragansett bay. The following summary shows the progress of the hydrography:

Miles TUN I0 SOUNGIIE -« o v o aen v e s e i e 450
Angles measured «voa o vann e tere e e e e e s 350
Number of sounding‘s ....... C e Cee s men e seaaan Ceteea e 2.')’90()

Six tidal stations were occupied to furnish data for plotting the soundings.

Tidal observations.—The series of observations, both tidal and magnetic, commenced last
vear at Eastport, Me., were kept up until the end of September, under the charge of Mr.
G. B. Vose. Since that date Mr. Samuel Walker has had the care of the series. A self-
registering tape and a pressure fide-gange were used. The working of the latter, as an
experiment, is not vet conclusive, owing to the difficulty in having repairs ‘made to the
apparatus in the vicinity of the station. I visited Hastport early in October, and personally
inspected the arrangements for continning the series.

At the Charlestown navy yard Mr. T. E. Ready has continued his series of observations
unbroken, us in the several preceding vears. The high and Jow waters are noted by means of
a staff-gauge, the position of which has been changed a few paces to avoid obstructions that
would otherwise prevent the readings at low water. The city authorities having provided a
self-registering gauge, the observations desirable for the special resurvey of Boston harbor
have also been attended to by Mr. Ready, and are yet in progress.

SECTION IT.

FROM POINT JUDITH TO CAPE HENLOPEN, INCLUDING THE COAST OF THE STATES OF CONNECTICUT,
NEW YORK, NEW JERSEY, PENNSYLVANIA, AND PART OF DELAWARY.—(Skerca No. T.)

The several operations of parties in the section will be noticed as follows:

1. Primary triangulation on the coast of Connecticut, for connecting the base on Epping
plains with that on Fire island. Magnetic stations were made in connexion with this work.

2. Triangulation of the lower part of Connecticut river.

3. Revision of secondary triangulation from Sandy Hook southward along the coast of
New Jersey to a station near Shark river.

4. Plane-table survey and hydrography of the Hudsoun river continued, completing the
soundings to Tivoli.

5. Development of a sand ridge off Barnegat, and hydrographic examinations in the
vicinity of the Five Fathom bank off Cape May.

6. Hvdrographic resurvey of the channels of the Deluware river in the vicinity of Pea
Patch island, Red Bank, and opposite Philadelphia. Important changes were developed by
these examinations.

7. Tidal observations in New York harbor.

Office-work.—The drawing has been completed and the engraving continued for the new
edition of coast map and chart, No. 21, New York bay and harbor; and the large manuscript
map of that harbor for the commissioners on harbor encroachments has been finished and
delivered to the State authorities at Albany. The engraving of the sheet of the Hudson from
the river entrance upward to Sing-Sing, and the drawing of the adjoining upper sheet,
reaching to Poughkeepsie, have been continued, and a new progress sketeh of the section has
been drawn and engraved.

Primary Uriangulation for connecting the Epping base with the Fire Island base.—After
ocenpying a primary station in Section I, notice of which has been already taken, the party
under my immediate direction was transferred to Bald Hill, in Union township, Tolland
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county, Conn., and in the early part of September commenced the measuremeni of horizontal
angles with the thirty-inch theodolite, C. 8. No. 1. Six hundred and cighty-six observations
were made on five primary signals, which mark stations in the direct course hetween the
primary base in Maine and that on the south shore of Long Island. The longest line in the
triangulation of the season is about sixty-two miles.  Assistant G. W. Dean, who measured the
horizontal angles, also determined the heights of the five outlying stations by vertical angles,
using the eight-inch Gambey theodolite, C. 8. No. 57. Three huundred and seventy-eight
observations were recorded with that instrument.

In the same county, Box Hill, in Bolton township, was occupied by my party in the month
of October, the same instruments being used as at the other two stations. Officiul duties
detained me so late in Washington as to make it quite impracticable to take the field at the
opening of the season. Time was found, however, for a rapid tour of inspection of the
working parties on the coast of New England, on the return from which I visited my party at
Box IIill in the latter part of October. The arrangements and execution of work at all the
stations were satisfactory.

The geodetic records have been duplicated and placed in the archives of the Coast
Survey office.

Mr. Dean was assisted in the field and office work by Sub-Assistant R. E. Halter. At the
two stations in Connecticut Mr. F. A. Lueber served as recorder in the triangulation party.
Both stations and their connexion with Monadnoe and rclation to the generul scheme of
primary triangulation are shown on Sketch No. 1. Meteorological journals were kept by the
party while the field-work was in progress.

Magnetic observations.—While carrying on the geodetic work at Bald Hill, Assistant Dean
made one hundred and twenty-five observations, on three separate days, for determining the
magnetic declination, and two sets for intensity and moment of inertia. Four sets of
observations were made at that station for ascertaining the dip of the magnetic needles.

At Box Hill about the same number of observations were recorded for the determination
of the magnetic elements. Mr. Dean and Sub-Assistant Halter uscd the declinometer, C. 8.
No. 1, and dip circle, No. 4, at both stations, and at the close of the season duplicated and
sent to the office the notes and records made at each of them.

Triangulation of Conrecticut river, Conn.—This work was taken up by Assistant Edmund
Blunt on the 1st of September at the mouth of the river, and on closing for the season had
becn extended seventeen miles northward to Goodspeed’s Landing. Points ample in number
for the purposes of the plane-table and hydrographic surveys were determined and recorded
as the triangulation advanced.

Mr. Blunt was assisted in this duty by Sub-Assistant W. 8. Edwards, and aided by Mr.
¥. M. Wise. The following summary shows the progress made during the season:

Stations occupied ................................................ 29
Angles observed c+iv veeen. R R I R R R R e 399
Signals erected - -+ -« o oo ie il e e e e i e 39
NUMBET Of ODSETFTALIONS =+« « v v v v ven e ee baeeae beat eees s eene anas 3,899
Area of triangulation (square mileg) - -+ +evnn il Ll 62

At the outset of the season and after its close Assistant Blunt took charge of the Coast
Survey vessels at Peekskill, N. Y., and rendered important service by having them in
readiness for duty afloat as the working parties took the field for the summer and autumn.
Sub-Assistant Edwards efficiently aided in the arrangements required at Peekskill and New
York. At the end of the working season at the north he was assigned to duty in Port Royal
sound, 8. C., with the party of Assistant C. O. Boutelle, whose operations will be detailed
under the head of Section V.
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The original records of horizontal angles in nine volumes, containing the observations of
1839, by Assistant Blunt, and a duplicate of those made by him in 1860, with descriptions of
the stations occupied last year on the Hudson river, have been reccived at the office.

Revision of secondary tricengulalion on the coast of New Jersey. — Assistant John Farley, after
making a reconnaissance in August, in which he was accompanied by Sub-Assistant C. M. Bache,
occupied as stations the light-houses at Navesink and Sandy Hook, and laid out a series of tri-
angles to define the coast line of New Jersey as far southward as Great Pond signal, or about
fifteen miles from the station on Sandy Hook. Stations have been selected for extending this
work southward along the coast of New Jersey. The party of Assistant Farley continued in
the field until the beginning of November.

Topography and Hydvography of Hudson viver.—The regular survey of the Hudson has
been advanced in two localities by o party in charge of Sub-Assistant John Mechan. From a
point one mile soutl of Anthony’s Nose, upwards to Sherman’s wharf, above Newburg, the
shore-line was accurately traced for two hydrographic sheets of last year which contain the
soundings executed by Licutenant Commanding Fauntleroy. After completing this duty the
party of Mr. Mechan, in the schooner Gerdes, moved to Rhinebeck, where the shore-line
survey and hydrography were jointly resumcd and extended to Tivoli. The work of this year
connects in that vieinity with a survey made in 1858 by Lieutenant Commanding Murray.

A tide-gauge used in conjunction with the hydrographic operations was read every fifteen
minutes, and showed a mean rise and fall of 4.6 feet.

Within the limits of the sheet projected by Mr. Mechan he completely developed the
shoals in the Hudson known as ¢ The Flats”’ and **Hog’s Back,”” and also those immediately
opposite to Tivoli. The following general statistics refer to the two localitics in which the
party worked :

Shore-line surveyed (i)« seer vininn iort it iieii i G5
Al]g]es TMEASUTER o s oo v v st o st e smassosnsnsne svacmss sotoes sosans somsan 2,016
Miles run in Sounding‘ ............................ P eeear e e 155
Number of casts of the Jeade-tere sevars ciinie tenn vein vevnnennaons 192,293

Tor hydrographic purposes Sub-Assistant Mechan determined two hundred and six points
with the plane-table.

Mr. F. R. Hassler aided in the field-work on the Hudson, and accompanied Mr. Mechan
after closing work in this section on topographical duty in Fairfax county, Va., mention of
which will be madc under the head of Section IIL

Two plane-table sheets, containing the finished topography of the shores of the Hudson
river above and below Yonkers, were inked during the winter by Mr. Cleveland Rockwell and
deposited in the office.

In February last Licuicnant Commanding Fauntleroy turned in at the office two hydro-
graphic sheets containing the soundings made by his party in the Hudson river, between New-
burg and Poughkeepsie.

Hydrograplic examinations off Barnegat and Cape May, N. J.—My attention having been
called by G. W. Blunt, esq., of New York, to the supposed existence of banks or ridges off
Barnegat, Lieutenant Commanding T. 8. Phelps, United States navy, assistant Coast Survey,
in command of the steamer Vixen, in July last made an examination of the locality designated.
That officer, in reporting the result, remarks : *‘There is only one ridge or bank in this vicinity,
the limits of which are indicated by the following bearings and distances :
¢ North end of shoal E. § N. 15 miles
i South end of shoal E. SE. 16 miles

¢« There are from eleven to thirteen fathoms on it, with from fourteen to sixteen fathoms
in shore. The length of the shoal is about eight miles, and its general course north and south.”

} from Barnegat light.
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On approaching Barnegat from the southward a line of soundings was carried by the party
in the Vixen to show depths between a station fifteen miles distant from Burnegatr and the
light-boat, which 1s now moored about a mile southicast from the thirteen feet spot off Cape
May. In that vicinity the shoals to the northward of the Tive-Fathom Dbank were earcfully
examined. The soundings as marked on the Coast Survey chart of 1852 were found unchanged,
excepting at one spot, in reference to which Lieutenant Commanding Phelps reports as follows:

““The small shoal with three and a half fathoms on it, given on the chart ax being fonr
miles north of the bank, has partially disappeared, the soundings now ranging from four and a
half to six fathoms, with seven, eight, and nine fathoms around it.”’

One hundred and forty-one miles were run while sounding by the party in the Vixen.

Under the head of the next two sections further mention will be made of the cccupation
of this hydrographic party.

Hydrographic resurvey of the Delarware river, near Philadelphia, Fort Aiffiin, and Fort Dela-
ware.—Special instruetions were given to Assistant George Davidson on the 26th of August to
make a hydrographic resurvey of certain portions of the Delaware river in order to determine
what changes had taken place since the first survey. This was directed with reference to pur-
poscs of defence. The first portion examined embraced the Delaware opposite Philadelphia,
and exhibits marked changes in the eastern channel abreast of the upper part of Camden, the
bar from the upper end of Windmill island having formed almost to Cooper’s Point. The shoal
formerly extending far below Windmill island appears to have been much cut away.  Important
additions to the wharves are being made along the Philadelphia front by extending them to the
port warden’s established line; several wharves have been built out from Camden; and a con-
tinuous wharf has been constructed around Windmill island. These changes, when completed,
will materially affect the condition of the channel and shoals of the Delaware.

The second portion of the resurvey comprized the river between Red Bank and Billings-
port, including ‘‘the bar’’
in this vicinity, and the preliminary reductions indicate a depth of one foot more water on the
bar than was found in the original survey. Assistant Davidson suggests that it would be a
material aid to navigation if there should be fixed to the light-house pier, and to the wharf at
Billingsport, large and distinctly graduated staffs to indicate to outward and inward bound
heavily-laden vesscls the depth of water on the bar between the buoys.

The third portion of the river resurveved was between New Casile and Reedy Point.
including the Bulkhead shoal and the approaches to Fort Delaware.  Part of the shoal between
Delaware City and Pea Patch island has been cut away, and important chianges appear to have
taken place below the island.  The preliminary reductions show that the eastern channel along
the Bulkhead shoal remains the deeper. The small marshy patches, formerly known as the
Goose islands, have disappeared. The positicns of all the buoys have been accurately deter.
mined.

At the request of the officer commanding Fort Delaware, (Captain A, A. Gibson, 2d artillery,
United States army,) Assistant Davidson was instructed to make the resurvey between Reedy
Point and Fort Delaware, and also to make a minute survey immediuately around the Pea Patch
island. A copy of this work will be transmitted to the chief of thie corps of engineers, United
States army. Assistant Davidson acknowledges the kindness of Captain Gibson in furnishing
him with a boat belonging to the fort whilst executing the above survey.

Tidal stations were established at each of the foregoing localities, and marks left for refer-
ence. The tide-gauge readings at two of the stations were referred to the tidal staffs at the
Philadelphia navy yard and at Fort Delaware,

and the approaches to Fort Mifllin. Changes have been developed
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The following statistics embrace the work which was closed on the 20th of November:

Philadelphia. | Fort Mifflin. Fort Delaware.

Signals establISHed oo ovs ie e coeeee ceec e cmmmse cmmace smcmne meem aeans | 27 ‘ 23 | 37
Angles 0b3erved oou . et e i e emsammme e mammn mmmaaaan] 71 149 ‘ 463
Miles run in sounding ... .o .vea .-_..--_-..____..--_......-....--_._..i 3 49 140
Nuinher of SOURAINER 1o oot o e vacee mma cmmmmm ccmmee e mea e | 1,151 : 1,779 i 4,460

The six volumes of original records have been duplicated, all the lines are plotted in a pre-
liminary way, and some of the soundings have been reduced and plotted in their final form.

Tlidal observations.—The self-registering tide-gauge at Governor’s Island (New York harbor)
has been kept in operation by Mr. R. T. Bassett, and few interruptions occurred in the record
of observations made, even during last winter. The gauge was not taken down, as in former
years, on the approach of cold weather, a layer of kerosene oil in the float-box being generally
found a suflicient protection against freezing. In a few cases in which the water was, never-
theless, frozen, corresponding observations were read from an ordinary staff-gauge at Brooklyn
to complete the record.

SECTION IIT.

FROM CAPL HENLOPEN TO CAPL HENRY, INCLUDING THE COAST OF PART OF DELAWARE, THE COAST OF
MARYLAND, AND PART OF THE COAST Of VIRGINIA.—(Sxrrcm C, No. 10.)

The field-work in this section will be mentioned in the following order:

1. Extension of the Potomac river triangulation to Swan Point, above Blakistone island.

2. Topography of the sea-coast of Virginia.

3. A minute plane-table survey of the parts of Fairfax county, Va., and of Montgomery

cunty, Md., adjacent fo the lines of the District of Columbia.

4, Shore-line survey of the Potomac in the vicinity of Blakistone island.

5. Reconnaissance for determining the topographical features and depth of water in the
Potomac river at White House Point, Mathias Point, and at Lower Cedar Point.

6. A general hydrographic reconnaissance of the Potomac from Blakistone island to George-
town, D. C. The results of this work were plotted at once and lithographed.

7. Tidal observations.

Office-work.—Progress has been made in the drawing of maps and charts, No. 29, Atlantic
coast, from Isle of Wight, Del., to Chincoteague inlet, Va.; and No. 30, from Chincoteague
inlet to Great Machipongo inlet, Va.; also in the engraving of the following sheets of the
Chesapeake series, viz: No. 32, from Magothy river to Hudson river, Md.; No. 34, from the
Potomac river to Pocomoke sound; No. 35, from Pocomoke sound to York river; No. 36, from
York river to the entrance of Chesapeake bay, and on that of the sheet of Rappahannock river
from Punch Bowl to Occupacia creek. The drawing, lithographing, and engraving of the upper
sheet of Patuxent river, from Point Judith to Nottingham; the drawing and engraving of the
chart of St. Mary’s river, Md., and the engraving of the Rappahannock sheet from the river
entrance to Punch Bowl, of coast maps and charts; No, 31, Chesapeake bay, from the Susque-
hanna to Magothy river; No. 33, Chesapeake bay, from the Hudson to the Potomac river, have
been completed, as also the photographing and lithographing of the preliminary chart of the
Potomac river. Additions have been made to the progress sketch of the section, and the
drawing for a finished chart of the Patuxent river has been commenced.

Special notes on the tides and magnetic declination at numerous stations on the eastern
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coast of Virginia, and along the shores of Chesapeake hay, have been prepared at the office
and distributed for the use of the War and Navy Departments.

T'riangulation of the Potomac river.—This work was resumed in the middle of October,
1860, by a party detailed in churge of Assistunt John Farley. The signals used by the hyvdro-
graphic party in the main river as high up as Blakistone island, and m the sounding of Brit-
ton’s bay and St. Clement’s bay, were determined in position, and additional points were
furnished for two plane-table parties intended to carry on the finished survey of the Potomac.
Mr. Farley reoccupied several of the stations of the provious season, the signals at others
nearer to the upper part of the series of triangles having been blown down or destroved. He
then took up the triangulation of the river at Blakistone island, (Sketch No. 10,) and extended
it up the course of the Potomac to Swan Point and White Point, reaching those stations at the
end of November. The schooner J. Y. Mason was used by his party for transportation.

In the usual course of procedure this work would have been suspended only during the
inclement part of the winter and early spring, to be resumed and carried on during the latter
part of spring and in the summer. The statistics given below show merely the results for the
first half season, the condition of lhostilities along the banks of the Potomac making it quite
impracticable to coutinue the work in the spring.

Stations occupied . oo oviinn - vttt e e e et e e 03
_Ang‘]es measured - .- - - .. o ee M ea b e seaema e e e e a0
Number of observatlons .« v v e i v im i e it teet it seis e s s ceeens 1,295

Assistant Farley was engaged in duty in the office until midsummer, and then took up
field-work in Section II.

The schooner Mason, used by the triangulation party on the Potomac, was returned to
Baltimore in December.

Mr. Farley mecasured the angles above und below Blakistone island with the six-inch
Gambey theodolite, C. S. No. T6.

Topography of the sea-coast of Virginiu.—Two parties are now in the field under instruc-
tions to continue the plane-table survey from Chincoteague inlet southward towards Cape
Charles. One of these is in charge of Assistant A. M, Harrison, who had passed the working
scason at thie north in topographical duty in Section I, as already stated.  The other party is
under the charge of Mr. Charles Mosmer. Mr. H. W. Duche is attacled to the party of Ax-
sistant Harrison.

In addition to the regular progress of the survey in this quarter, the parties have been
placed at the disposal of Brigadier General H. 1L Lockwood for the execution of special surveys
required in the military occupation of Accomac and Northampton counties.  They are also
provided with the means for sounding out the inlets and small bays of that vicinity, which have
not been included in the previous hydrographic work of the Coast Survey. BSub-Assistant F.
W. Dorr was temporarily engaged in planc-table duty, in this field of work, before the assign-
ment of the parties now employed there. ,

Topography of part of Faiyfax county, Virginia.—At the request of Lieutenant General
Winfield Scott, and by authority of the Treasury Department, arrangements were made for
this work at the beginning of June by the assighment of the most expericuced field assistunt,
IL L. Whiting, esq., for the general supervision of two working parties. The charge of onc
of the plane-tables was given to Sub-Assistant F. W. Dorr, and that of the other to Mr. Cleve-
land Rockwell. Messrs. A. W. Muldaur and W. W. Harding aided from time to time in cither
of the parties, according to the condition of the survey, with reference to its advance in any
desired direction. The working sheets were laid out to include all the detailed features of
ground then eccupicd by the army under Brigadier General Irvin McDowell. and th.ose imme-
ﬂiately to the north and west of his line of pickets, as far as practicalle, in the direction of
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Fairfax Court-house, and as high up the Potomac as the bridge which now occupies the site of
a former ““chain’’ bridge.

Mr. Whiting was furnished with the means of transportation from General Tyler’s brig-
ade, and on the 11th of June Mr. Dorr occupied two stations, at the Naval Observatory and
near the Washington eud of the Long bridge.  These, with two otlhers on the Virginia side of
the Potomae, (Arlington and the Theological Seminary near Alexandria,) are the busis of the
plane-tuble survey. Mr. Dorr projected the sheetsand in the course of a few days commenced
the field survey in the vicinity of Alexandria. The details in that quarter were completed by
the 5th of July. A sheet to contain the surfuce features below the *f chain bridge ”” was then
tuken up and the details traced in to a line of junction with an intermediate plane-table
sheet of Mr. Rockwell, who had meanwhile extended the topography of the middle section as
far west as Fall’s Church, then the lLeadquarters of General Tyler, to the immediate vicinity
of Vienna, and generally to limits beyond the outposts. Sub-Assistant Dorr completed the
work between the ** chain bridge’” and Georgetown by the 19th of July, and then employed
several days in contouring his previons sheet of topography. With unvarying promptness
both parties were furnished with armed guards by order of Geuneral McDowell, or from the
commands of General Tyler or Colonel Heintzelman.

Mr. Rockwell continited his survey until the ¥6th of June, having met with but one inter-
ruption by hostile approach on the 24th. In the early part of July the work was suspended
by movements in position of the regiments from which guards could be drawn, but was resumed
on the 13th and continued until the 20th without guard.  Mr. Rockwell at the last-mentioned
date had connected his survey with the topography done by Sub-Assistant Dorr.

Tracings of the work, as the survey advanced, were furnished to General McDowell,
General Tyler, and Colonel Heintzelman. The two corps of engineers were also supplied with
copies. The resulting map was photographed as soon as practicable and duplicates were
placed at the disposal of the officers for whose use the map was ordered.

The statistics of the topography are as follows:

Roads, aggregate length oo vevv voiv oot e e veeee evne e 186 miles.
Ratlroads -+« o v - e e e e et e vt et e hasena e e ]3.} i
C]‘e(gks..........-..-.............-............. ..... e e 63 L
[ 728 S Glz te
Area, insquare miles -« cver i i Ll il s i e e, 88 L

Iu reference to the critical nature of the ficld duty performed by Messrs. Dorr and Rock-
well, at times between two extensive lines of military outposts, Assistant Whiting remarks:
“The circumstunces and conditions of the service have required the constant exercise of
watchfulness and prudence, and that, T am bappy to say, has been most judiciously displayed.”’

Mr. Whiting visited the working purties frequently and gave close and attentive super-
vision to all the details of the survey. Ifis report on its completion concludes as follows: ** In
closing, T am gratificd to report that the general results of our work have been successful.
The detailed survey shows all the important topographical features of the country which it
embraces; the main roads, by-roads, and bridle-paths; the woods, open grounds, and streams;
houses, out-buildings, and fences; with as close a sketch of contour as the hidden character of
the country wonld allow—producing in all a map by which any practicable military movement
might be studied and planned with perfect reliability.”

In the middle of August, at the request of Major General McClellan, the topography of
the northwestern approaches of the city of Washington was taken up and completed in the
course of the following month, This work embraces the turnpikes and main roads from Ten-
nallytown towards Brookville and those pussing through Rockville to Great Falls on the Poto-

a.
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In October the same partics, in charge of Messrs. Dorr and Rockwell, aided by Mr. J. W,
Donn, extended the survey northward and westward from Fall’s Church and the Chain bridge.
Sub-Assistant P. C. F. West worked with a third plane-table in the same vicinity.

Barly in November Sub-Assistant John Mechan, aided by Mr. F. R. Hassler, took up the
general topography below Alexandria, and continued it bevond Mount Vernon, and from the
shore of the Potomac to within three miles of Fairfux Court-house, including the line of the
Orange and Alexandria railroad as faur as Burke station.

To test the detailed survevs which, in the aggregate, had embraced an area of two hun-
dred and twenty-three square miles, and which had been made in detached parts, a triangula-
tion was commenced in October by Sub-Assistant W. H. Dennis. This is still in progress and
is now in charge of Sub-Assistant Chas. Ferguson and Mr. C. Hosmer, Mr. Dennis having been
assigned to duty in Section V. Mr. L. L. Nicholson is attached to the triangulation party as aid.

Assistant Whiting has had the immediate supervision of the field parties, the Jabors of
which since August have been under the general direction of Lieut. Colonel J. N. Macomb,
topographical engineer-in-chief of the army of the Potomac.

The co-operation necessary to meet the requirements of the commanding general has been
systematic and effective, the topographers being always in readiness, and the means of trans-
portation and details of men promptly supplied.

Llane-table survey of the Potomac river.—Near the middle of October, 1860, a double party,
with the schooner Guthrie, was detalled to execute the topography of the shores of the Potomac
between Piney Point and Blakistone island.—(Sketch No. 10.) Assistant I. Hull Adams and
Sub-Assistant 8. A. Wainwright at once took up the work with separate plane-tables, the
object being to complete the detailed survey of the banks of the river as far up as the triangu-
lation had been carried by Assistant Farley. The shore-line of both sides of the Potomac
was traced by the parties, and also the mouths of several creeks, Blake’s on the morth or
Maryland side and Jackson’s and Machodace creck on the Virginia side.

On account of the unfavorable weather which set in before the close of October it was
found impracticable to take up the detailed topography. The two parties traced an aggregate
of about thirty-eight miles of shove-line and filled in two square miles of interior. The
Potomac is from four to five miles wide where the parties worked. About a fortnight at the
outset of the surveying scason was employed in replacing the signals left by the triangulation
party, most of them having been blown down by storms.

After closing work the vessel was sent to Baltimore and laid up.

Mr. Adams was employed in Section 1 during the summer.

Sub- Assistant Wainwright resigned his position in the survey on the 25th of June to enter
the army.

Special examinations on the Potomac river.—In the first week of June a topographical and
hydrographic reconnaissance was made at White House Point and at Mathias Point on the south
side of the Potomac, and algo of the vicinity of Lower Cedar Point on the Maryland side of
the river. This duty was executed by Captain W. R. Palmer, of the topographical engineers,
assistant in charge of the Coast Survey cffice, in the small steamer Resolute, then in command
of Acting Master Budd. Commander Rowan, with the sloop of war Pawnee, convoyed the
party and placed the boats of that vessel at our disposal for taking soundings. In each instance
the shore of the immediate vicinity was traced and mapped, and lines of soundings were run
quite across the hed of the Potomac. Copies of the resulting sketches were immediately
furnished to the military authorities of the government.

Acting Lieutenant Blue, of the Pawnee, assisted in running the lines of soundings.

Two hydrographic draughtsmen, Mr. Charles Junken and Mr. W. F. Sands, of the Coast
Survey office, accompanied Captain Palmer and mapped the results of the observations.

Hydrographic reconnaissance of the Potomac river.—At the end of last scason the regular

6
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hydrography of the Potomac river had been advanced from the entrance upwards as far as
Blakistone island. In the usual order of work the soundings would have been taken up again
in the spring. This, for reasons already stated, being impracticable, a hydrographic recon-
naissance of the channel of the Potomac between Blaukistone island and Georgetown, D. C.,
was directed early in May last, and was executed by Lieutenant T. 8. Phelps, United States
navy, assistant in the Coast Survey. The steamer Mount Vernon, then in command of Lieu-
tenant J. H. Russell, United States navy, was assigned by the honorable Secretary of the Navy
for the use of the hydrographic party, and a small detachment sent on board from the Tlst
regiment of New York militia, then quartered at the navy yard. The Mount Vernon was
attended by the steamer Anacostia, Lieutenant T. 8. Fillebrown, United States navy, as a
convoy. To the party of Lieutenant Phelps were attached Messrs. C. Junken, W. B. McMurtrie,
and A. W. Muldaur, of the Coast Survey office. Mr. F. A. Lueber served as aid and recorder
while the soundings were in progress.

This duty was prosecuted in the second week of May. Immediately after the return of
the party the soundings were plotted, and tracings {from the reconnaissance chart furnished to
the naval and military authorities of the government.

Previous to his withdrawal from the survey, on the 2d of May, Commander Muse sent to
the Coast Survey office all the note books containing the records of soundings, angles. and
tidal observations made by his party in the Patuxent and Potomac rivers during the surveying
season of 1859-"60.

Tidal observations,.—At the Washington navy yard the self-registering tide-gange was kept
in motion under the charge of Mr. J. W. Doon uutil the 12th of December, 1860, when the
instrument was removed to another station.

The results obtained from the obscrvations made at the navy yard at Washington are suffi-
cient for all the purposes intended when the series was undertaken.

The observations at. the permanent tidal station at Old Point Comfort, Virginia, have been
kept up by Mr. M. C. King with good success.

SECTION 1IV.

FROM CAPE HENRY TO CATE FEARL, INCLUDING TIE COAST OF PART OF VIRGINIA, AND OF PART OF NORTH
CAROLINA.—(Skerca D, No. 11.)

The instructions issued and the work done will be stated under the following heads :

1. Instructions for prosecuting the main triangulation of Pamplico sound, and for deter-
mining points to serve for commencing the plane-table survey of the shores. In connexion
with this work it was designed to make observations for ascertaining the magnetic variation,
dip, and intensity.

2. Additions in topography at several localities for completing the chart of Albemarle
sound. A small portiou of topography yet remains to be done in order to finish the detailed
survey.

3. A hydrographic examination off the coast of Virginia to the southward of Cape Henry,
and soundings in the channels and at the approaches of the several inlets into Pamplico
sound, N. C.

Office-work.—The drawing and engraving of additions to the two sheets of Albemarle
sound (coast maps and charts Nos. 40 and 41) have been exccuted, and the drawing of a pre-
liminary chart of the coast of North Carolina, from Oregon inlet to Ocracoke inlet, has been
lithographed in the office. The engraving of the sketch of North Landing river (Currituck
sound) has been completed, and additions have been made to the progress sketch of the
sectlon,

Triangulation of Pamplico sound, N. C.—My instructions to Capt. T. J. Cram, United
States Topographical Engineers, Assistant Coast Survey, under date of September 24, 1860,
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provided for the continuation of the main work north and east of SBwan Quarter island, (see
Sketch No. 11,) and for taking up the secondary triangulation of the shores of the sound to
provide a basis for the topography. Assistant A. 8. Wadsworth was assigned to assist in the
field-work.  Arrangements were also made und instruments sclected for determining the mag-
netic declination, dip, and intensity at stations In the vieinity of those to be occupied in the
triangulation. The schooner Buncroft was repaired for transportation, and a flat-boat, for
passing through the shallow parts of the sound, was forwarded to the site of work early in
December by the Albemarle and Chesapeake canal.  The Baneroft was about to proceed to
her station, by sea, when I received notice from the general disbursing agent that no
funds could be had from the treasury to meet the estimates under the appropriations. The
flat-boat was accordingly brought back and luid up with the schooner at Philadelphia. The
instruments were returned to the Coast Survey oftice.  One of the theodolites (No. 18) and a
reconnoitering telescope, which bad been left in the carc of Mr. R. N. Taylor, at Newbern, N.
C., at the close of the previous scason, have not yet been recovered.

Topography of Albemarle sound, N. C.—For the completion of the large chart of Albemarle
sound there remained, at the opening of the season, several detached patches of plunc-table
work, principally at the mouths of the rivers that make in at the western end of the sound and
parts of islands lying in and near Rounoke and Croatan souud. For this supplementary work
Sub-Assistant John Mechan made preparation at the usual period for taking the field in this
section, and executed the topography of the banks of the Chowan river (Sketch No. 11) for
three miles of its course above its entrance into the sound. On the same sheet the lower
parts of the Roanoke and Cushai and their branches, the easternmost and middle rivers, were
mapped, completing the plane-table survey of the western end of Albemarle sound.

In the southeastern part of the sound Mr. Mechan surveyed Durant’s island and the shoves
of East lake aud South lake, both of which connect behind the island with the waters of
Alligator river.

On the Ist of March the party took up the survey of Roanoke island at Sandy Point and
Shallowbag bay, and pushed it southward, and had mapped about fitteen square miles of
the area of the island by the 30th of April. At that dute the camp fixtures and instruments
of the party were seized by an armed body of the citizens of the State of North Carolina.
Sub-Assistant Mechan and his aid, Mr. F. R. Hassler, then returned to the office, being thus
left without the means of completing the sarvey of the lower part of the island.

A summary of the work done by the party is given in the following statistics :

Shore-line survoycd ................... et e e e 313 miles.
2 T2 o 1~ O 23%
Area of topography (sguare miles).ccove oo i 864

After inking and forwarding his plane-table sheets for deposit in the office, Mr. Mechan
was assigned to duty in Section II.

Assistant A. 8. Wadsworth will be engaged in completing the topography of Roancke
island if that ground shall be occupied in the operations of Brigadier General A. E. Burnside,
and in such other plane-table duty as may be called for either by the military movements or
by the naval operations under Commodore L. M. Goldsborough.

Hydrographic examination.—Through the superintendent of the Nationul Observatory,
Commander J. M. Gilliss, U. S, N., my attention was called about the middle of Junc to the
supposed existence of a shoal or rock off the coast of Virginia. The position of the danger, as
reported by Captain Martin Smith, of the American ship Simoom, which struck three times
when within sight of Cape Henry, was seventeen to nineteen miles south of the cape, and
seven to eight miles off shore. The spot was stated by Captain Smith to be quite small, and
to have a depth of twenty-four feet of water on it.
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In July Lieut. Comg. T. 8. Phelps, U. 8. N.| assistant Coast Survey, with the steamer
Vixen, made a thorough examination off the False cape of the coast of Virginia, and the result
shows that no shoal of natural formation exists in the vicinity in which the Simoom touched.
Beyond three miles from shore the least depth found was seven fathoms.” The party in the
Vixen ran eighty miles in sounding out a stretch of twelve miles coastwise with a breadth of
six miles seaward.

An intimation given in the log of the Simoom as within the knowledge of the pilot then in
charge in regard to the sinking of a vessel some time ago in the vicinity in which the Simoom
struck, leads Lieut. Comg. Phelps to the conclusion that a wreck was touched on. His
examination was thorough, and though the obstacle was not hit in sounding the non-existence
of the supposed shoal may be regarded as clearly made out. An extract from his report is
given in Appendix No. 8.

On hiz way to New York after making this examination, Lieut. Comg. Phelps started a
line of soundings from a position eleven miles east of the ““False cape’’ of the Chesapeake,
intending to run along the coast in the direction of the light-ship off Sandy Hook. The line
was kept across the entrance of the Chesapeake, but a little north of it the Vixen was set to
the westward by the effect of a recent gale on the coast of Virginia, and the soundings were, in
consequence, interrupted. The vessel was sheltered {or the time at the Delaware breakwater,
and then resumed hydrographic duty, which has been mentioned in its proper place, under
the head of Rection 1L

Hydrograplic resurvey of Halferas inlet, N. C.—Early in October, Lieutenant Command-
ing T. 8. Phelps, United States navy, with the steamer Vixen, was at Hatteras inlet for the
purpose of making a hydrographic examination in regard to the changes which naturally take
place there, and also with reference to the present capacity of the channel leading into Pam-
plico sound by that inlet. The tempestuous weather encountered during that and the follow-
ing month protracted the work intended, and postponed examinations of other localities in the
gection inclnded within the programme laid out for the party in the Vixen.

Remarkuble changes occurred while Lieutenant Commanding Phelps remained in the
vicinity of Hatteras inlet. A short base was laid out and measured on the spit at the south
gside of the inlet, and a chain of triangles extended across to the northward and eastward to
recognized stations on the peninsula above Fort Hatteras and Fort Clarke.—(See Sketch No.
11.) The most important alteration of recent years occurred on the 2d of November, the force
of the sea having cut quite through, separating the extremity of the peninsula on the north
side of Hatteras inlet from the mauin body of it above, and leaving a water passage between Fort
Clarke and Fort Hatteras.

The new shore-line depending on the triangulation referred to was traced by Lieutenant
Commanding Phelps and the soundings commenced when sufficient data had been supplied in
that way. The hydrography was carried outside about two miles from the inlet, to inclade the
locality of the bar buoy and inside of the sound rather further. To the northward the
hydrography of Pamplico sound was extended as far as the triangulation had been made and
shore-line traced, or about two miles northward of Fort Hatteras. The sheet containing this
work is now at the Coast Survey office.

After leaving Hatteras inlet Lieutenant Commanding Phelps ran a line of soundings from
Cape Hatteras northward to Loggerhead inlet. The line crosses the Wimble shoals,

The steamer Vixen is now refitting for other duty afloat.

At the request of General McClellan, Assistant Henry Mitchell has been sent to examine
the physical causes which affect the contour of the shores in the vicinity of the military sta-
tions at Hatteras inlet. His report will include the suggestion of expedients for preventing,
or at least retarding, the encroachment of the sea at particular points, if the results of his in-
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vestigation of the currents and other hydrographic features of that locality should seem to
render such designs at all practicable.

SECTION V.

FROM CAPE FEAR TO ST. MARY'S RIVER, INCLUDING PART OF THE COAST OF NORTH CAROLINA, AND THE
COAST OF SOUTH CAROLINA AND GEORGIA. —(Sketen B, No. 13))

The plan laid out and asssigned to the parties which have heretofore been engaged in this
section was as described below :

1. Instructions for extending the coast triangulation and topography from Little river along
the coast of South Carolina towards Winyah bay. Between that bay and Tybee entrance the
detailed triangulation of the coast of South Carolina has been executed.

2. Instructions for completing the primary triangulation between Beaufort and Savannah,
so as to connect the surveys of Port Royal sound with that of Savannah river.

3. Completion of the preliminary triangulation of the coast of Georgia. A chain of
secondary triangles has now Dbeen determined, which joins the two Dbases measured for the
surveys of the Savannah and St. Mary’s rivers.

4. Instructions for completing #he topographical survey between Port Royal sound and
Savannah river, and for its prosecution on the tributaries of the sound.

5. Instructions for the plane-table survey of Wassaw sound, Ga., and for completing that
of St. Catharing’s sound.

6. Instructions for the hydrography of the two sounds last mentioned, the topography of
St. Catharine’s being well advauced towards completion.

1. Instructions to complete the off-shore hydrography of South Carolina and Georgia; to
test ocean currents within the same limits; and to prosecute the In-shore hydrography of the
coast of Georgia in the vicinity of St. Simon’s island.

8. Tidal observations.

Office work.—The drawing has been completed, and the engraving in preliminary form of
the chart of Ossabaw sound. Additions have been made to the drawing of the preliminary
chart of Savannah river, and the engraving of that chart has been continued; the drawing of
the hydrography of the rivers comprising the inland passage from St. Helena sound to Beaufort
river, and additions to the chart of Port Royal and Broad river have been completed. The
engraving of preliminary sea-coast chart No. 14, from Cape Roman, S. C., to Tybee, Ga., has
been completed, as far as material allows, and the drawing continuned. Additions have been
made to the progress sketch of the section and to plates of charts previously engraved. The
drawing of general coast charts No, VI, Ocracoke inlet, N. C., to Charleston, 8. C.; No. VII,
Winyah bay, S. C., to St. John’s river, Fla.; of coast maps and charts, No. 53, Rattlesnake
shoals to St. Helena sound, 8. C.; No. 54, Fripp’s inlet, 8. C., to Ossabaw sound, Ga.; and
the engraving of the preliminary charts of Sapelo sound and St. Simon’s sound, Brunswick
harbor, and Turtle river have been continued.

riangulation and topography of the coast of South Carolina.—Instructions were issued, as
usual, in the latter part of September, 1860, to Assistant C. P. Bolles and to his aid, Mr. O.
Hinrichs, to take up the coast triangulation from its present limit at Little river, (see Sketch
No. 13,) and continue the work southward and westward as far as practicable along the coast of
South Carolina in the direction of Winyah bay. The topography was to be prosecuted in con-
nexion with the preliminary work, as had been done by the same party in the work between
Little river and Cape Fear. Mr. Bolles, residing then at Smithville, N. C., judged, in conse-
quence of the attitude taken by the authorities of the State of South Carolina, when he was
ready to proceed, that it would be inexpedient to resume the field-work. Mr. Hinrichs was
accordingly detached in January, and on the approach of the working season at the north was
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assigned to duty in Section 1. On the 20th of April Mr. Bolles resigned his position as Assistant
in the Coast Survey. A small vessel, the instruments that had been in the use of his party,
and other property belonging to the governnient, including plane-table sheet No. 725, and the
sheets containing the topography executed by Mr. Hinrichs in the working season of 1859760,
are vet in his custody.

Triangulation between Beayfort, S. C., and Sevannal, Ga.—In October, 1860, Assistant C.
O. Boutelle was instructed to make arrangements for completing the main triangulation of the
coast of South Carolina, between Winyah bay and the Savannah river, by extending the work
from Port Royal entrance southward to the city of Savannab. Lieut. Wm. Craig, U. 8. A.,
then on Coast Survey service, was directed to assist Mr. Boutelle in ficld-work, and Mr. C. H,
Boyd gas assigned as aid to the party. At the close of the working season of 1859~ 60 the
scliooner Petrel, then unfit for sea, was laid up at Charleston so as to be conveniently uear to
the site of work for procuring the material and supplies needed by the triangulation party.
Arrangements were complete for resuming work in November, 1860, when it was officially stated
from the treasury that the usual applications for funds, based on the appropriations, could not
be met. What shortly came to pass was not then anticipated.

The schooner Petrel, with her equipments, belonging to the Coast Survey when in charge
of Mr. F. M. Jones, of Charleston, was seized by the authorities of South Carolina in Decem-
ber last, and the application which was promptly made for her release was without avail. The
steam-tender Fire Fly, a very small vessel, which had proved of great service in the hydrog-
raphy of the coast of South Carolina and Georgia, was seized at the same time, and is still
held by her captors.  She had been left in charge of a master’s mate by Lieut. Comg. Faunt-
leroy after closing work in the spring of 1860. The Petrel was in Ashley river, in care of Mr.
Jones, who had entered into a formal contract with Assistant Boutelle in May, 1860, in regard

to the safe-keeping of the vessel.
The field duty performed by the party of Assistant Boutelle has been stated in the first

chapter of this report.

Lieut. Craig was detached from duty in the Coast Survey on the 24th of April.

Early in November, 1861, the party of Mr. Boutelle, with the steamer Vixen and schooner
Arago, accompanied the expedition of Commodore DuPont and Brigadier General Shermun to
Port Roval sound. The regular work of the survey bas been resumed, and additional parties
assigned to make special topographical and hydrographie surveys for the use of the military and
naval forces which now occupy that part of the coast of South Carolina.

Appendix No. 31 includes Mr. Boutelle’s statement in regard to the connexion of his party
with the naval operations of Flag-Officer DuPont, and also extracts from official reports, in
which references are made to the co-operation of the Coast Survey.

In addition to the two surveying schooners Arago and Caswell the steamer Bibb has been
reassigned for service, and sent to Port Royal sound in charge of Mr. Charles French.

Assistant Boutelle has sent to the office the original records of the horizontal angles
measured during the last surveying season, and descriptions of the stations occupied by his
party in the triangulation between St. Helena and Port Royal sounds.

There are now four parties at work in this section under the general direction of Assistant
Boutelle. These will be again referred to under the head of topography, in the present chapter.

Triungudation of the coast of Georgia.—The entire coast of the State of Georgia has been
spanned by secondary triangulation. At the opening of the surveying season Sub-Assistant F.
P. Webber took up the work behind Cumberland island, and extended his triangulation to a
junetion with the completed survey of Fernandina harbor, going over a stretch of eight miles
The triangulation follows the inland passage between Cumberland island and the

coastwise.
Stations along the outside beach of the island were determined by

mainland of Georgia.
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chaining, the measurements being repeated over distances making in the aggregate eleven miles
and a half.

The connexion has now been made, through a series of forty-six triangles, betiween the Sapelo
and Tiger island bases, both of which were measgred by Lieutenant Evans, U. 8. A, The
length of the side adopted for conmnecting the two, (North Basc, Point Peter,) as computed by
Mr. Webber, is, when referred to the Sapelo base 3577.27 metres, and from the base on Tiger
island 3577.83 metres. A very good result for the latitude of station North base (Tiger island)
was also found, the position computed from the triangulation between it and Savannah being
only 1.”5 greater than the latitude determined in the same way from the astronomical station
at Fernandina.

Mr. Webber used the ten-inch Gambey theodolite, C. 8. No. 63, and the six-inch Bruuner
instrument, No. 52. He was aided in the field-work by Mr. P. P. Dandridge.

The statistics of the concluding work are as follows:

Sign“lserected............... .................... s cte e see e 11
Stationsoccupied ..... C et h e e r e e e et teee e e 16
Ang]esmeasurgd..,.. ............. et s tee e e e e PN 45
Number of obscrvations- - -- - P I T I PR Cerera e 588

Observations were made with the theodolite on sixty-one objects, and fourteen points were
determined in position. A general scheme of the triangulation done on the coast of Georgia is
given on Sketch No. 13.  The triangulation party had in use the schooner Hassler. The work
was completed early in December. A further extension of the prelininary survey of the coust
by Sub-Assistant Webber will be mentioned in the next chapter.

Topography of Port Royal sound, S. C.—To provide for the completion of the plane-table
work yet outstanding between the upper part of Port Royal sound and Savannah river, and
that of the tributaries to the sound itsell, Mr. Clevelund Rockwell was instructed carly in
October, 1860, to resume the survey with a party in the schooner Bailey. Being ut thut time,
and somewhat Jater, engaged in topographical duty in Rection I, his preparations for taking up
duty on the coast of South Carolina were not completed until December. Just before this it
had b;en announced from the treasury that no funds could be had to meet the estimated
expenditures under the appropriations. The schooner, in consequence, was turned over to
service in the party of Lieutenant Terrill, which had reached Section VI earlier in the seasoun.
Under the exigency that arose in April after her return from the Gulf of Mexico the vessel was
transferred to the Navy Department.

During May, June, and July Mr. Rockwell was closely engaged on special field duty in Section
II1, reference to which has been made in the corresponding chapter of this report, The plane-
table sheet containing his survey between Port Royal entrance and Savannah river entrance of
the working season of 185960 was inked early lust spring and is now at the Coast Survey office.

Since the occupation of Port Royal sound by the United States forces, three plane-table
parties have been assigned for duty in the field and are now at work under the general direction
of Assistant Boutelle. These will'be in charge severally of Sub-Assistant W. 8. Edwards, Mr.
Rockwell, and Mr. C. H. Boyd. The assignment of a fourth party will be referred to uunder
the next head.

Topography of Wassaw sound, Ga.—8ub-Assistant H. 8. DuVal was instructed, under date
of September 24, 1860, to proceed with his party in the schooner Meredith, and after com-
pleting the plane-table survey of St. Catharine’s sound, to take up and execute the topography
of Wassaw sound, carrying his survey, if practicable, to a junction with that of the Savannah
river. Mr. J. D. Brudford was sssigued to aid him in field duty.

The repairs required in the vessel and other arrangements of the party having been com-
pleted, the Meredith sailed and duly arrived at Savannah, but on learning at the treasury that
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for the estimates which had been made in the usual way no funds could be had under the ap-
propriations, the schooner was ordered back to Portland. Mr. DuVal, who had meanwhile
been detained at Leesburg, Va., by illness, removed to Tallahassee after his recovery, and
sent in his resignation on the 19th of January last. The topography of Wassaw sound in con-
sequence was not resumed this season. It is now about to be taken up by Sub-Assistant W.
H. Dennis, whose previous employment has been stated under Sections I and I11. Mr. Brad-
ford was transferred to the party of Sub-Assistant Ferguson for service in Section VI.

The schooner Meredith, which had been intended for use in Wassaw sound, was employed
by a party working in Section I. ‘

Hydrography of St. Catharine’s sound, Ga.—The execution of this work was set aside by
the untoward circumstance officially made public from the treasury in November, 1860, that
fiscal means could not be had under the appropriations, and upon which estimates had been
based. My instructions were issued before the close of September to Lieutenant Commanding
C. M. Fuuntleroy, U. 8. N, Assistant Coast Survey, and contemplated the completion of the
hydrography of St. Catharine’s sound and the taking up of work in Wassaw sound. The
schooner Varina and steam tender Fire Fly were intended for his service. The last named
vessel, however, which was too small to pass to and fro between New York and her working
ground, had been left at Charleston by Lieutenant Commanding Fauntleroy when he closed
work in the previous spring. The Varina had been laid up at New York.

On the 29th of December the Fire Fly, then in charge of a quartermaster of the hydro-
graphic party, was seized by the State authorities of South Carolina and has not since been
delivered. To replace her boiler, which was worn out, a new one had been provided at New
York for the service of the present working season, and that on the turn of affairs was retained
at that port with the schooner Varina.

Lieutenant Commanding Fauntleroy was detached from duty on the Coast Survey by order
of the Navy Department on the 1st of May. All the records connected with the hydrographic
survey of Ossabaw sound, including soundings, angles, and tidal observations, were sent to the
office by Lieutenant Commanding Fauntleroy in April last. The hydrographic sheet had been
completed and sent in during the winter. .

Hydrograply of Altamala sound, (fa.—The duty assigned to the party of Lieutenant Com-
manding J. P. Bankhead, U. S. N., Assistant Coast Survey, by my instructions of September,
1860, included the completion of in-shore soundings abreast of St. Simon’s island, and connecting
with the work which had been donre in Doboy sound. In addition, the party in the schoovner
Crawford was to run ofl-shore lines and complete the off-shore hydrography of the coast of
South Carolina, developing in its course the curve of one hundred fathoms, and determining
the ocean currents by experimental observations. Other duty was assigned in Section VI, and
the preliminaries for taking up work were commenced as usual. The usual allowance to this
party had been set down from the appropriation, but when the vessel was ready to sail no funds
could be had to meet the expenditures. She was accordingly retained at New York, and was
in May transferred to the use of the revenue service.

* Lieutenant Commanding Bankhead was detached from duty on the Coast Survey by order
of the Navy Department on the 8th of June.

Tidal observations.—The record of observations from the self-registering tide-gauge at the
Charleston custom-house, S. C., were received up to the 22d of April last from the observer,
Mr. W. R. Herron, and the gauge was known to be in operation on the 4th of May. After
that time, postal intercourse being suspended, no information has been received in regard to
the observations. As far as the returns have come to hand the register of observations has
been quite satisfactory.
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SECTION VI.

FROM ST. MARY'S RIVER TO ST. JOSEPH'S BAY, INCLUDING THE EASTERN AND PART OF TIIR WENFERN
COAST OF FLORIDA, WITH THE REEFS AND KEYS.—(Ssrrcues F, Nos. 14 axp 15.)

The field-work accomplished under my instructions, and portions of work so provided for
but not executed, will be referred to as follows:

1. Instructions for continuing the air-line triangulation across the Florida peninsula from
its present limit at Gainsville. It was expected that before the close of next season the chain
of triangles leading from Fernandina harbor would have been connected with the survey of
Cedar Keys,

2. Triangulation embracing the inland passage between Fernandina and St. John's river
entrance, and connecting the bases used in those surveys.

3. Instructions for continuiug the triangulation of the eastern coast of Florida, from Ma-
tanzas inlet southward towards Cape Cafiaveral.

4. Triangulation of Indian river, above the inlet, extended from Willis's bay to the *‘ Nar-
;7 and plane-table survey made within the limits of the triangulation of last vear which
embraces the vicinity of Indian River inlet and the lower part of the river.

5. Triangulation inside of the Florida recf, reaching from Die Key westward to Deep
Point, and northward to the Main. This work determines in position most of the keys in the
lower part of Barnes's sound.

TOWS

6. Triangulation of the passage between Pine island and the western main shore of the
Florida peninsula. This werk is supplementary to the preliminary survey of Charlotte harbor,
and furnishes points for completing the topography.

7. Topography completed between Diego plains and the head of Guano river, Fla., muking
the survey continuous between St. John’s river entrance and St. Augustine harbor.

8. Plane-table survey of kevs in the lower part of Barnes’s sound or Chatham bay, and
supplementary topography in Charlotte harbor.

9. Instructions for the hydrographic survey of Charlotte harbor, for which ample pro-
vision had been made in the triangulation and topography.

10. Tidal observations.

Officc-work.—The engraving of coast map and chart No. 68, from Key Biscayne to Carys-
fort reef, has been completed, and additions have Leen made to the progress sketch of the
section. Progress has been made in the druwing and engraving of general coast chart No. X|
Florida reefs, from Key Biscayne to Marquesas key; in the engraving of coast map and chart
No. 71, from Newfound Harbor key to Boca Grande key; of St. Augustine harbor; and in
the drawing of coast map and chart No. 58, from St. Andrew’s sound, Georgia, to St. John's
river, Fla.

Air-line triangulation across Florida peninsula.—In the expectation that this work would
be nearly completed within the present working season, instructions for its continuance were
issued last fall to Captain M. L. Smith, U. 8. Topographical Enginecrs. Licut. R. G. Cole,
U. 8. A., who had taken charge of the details in the previous season, was assigned to assist
Captain Smith.

Confidence was expressed by the several officers on duty on the eastern side of Florida in
regard to the improbability of interference with the operations of the survey up to a date
beyond the opening of the working season, and hence arrangements for going on werc wade
as usual. Soon after the beginuning of the present year, however, the condition of public
affairs was so changed as to render any outlay on the air-line triangulation unadvisable, without
a prospect for the return of completed angular measurements. None was therefore incurred
in the way of opening and preparing lines of sight, as had been done in extending the work
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from Fernandina to Gainsville. The work rests at the last named station, (Sketch No. 14,)
but cannot be made available for the purpose intended at the outset until the chain of triangles
hus been extended to Cedar Keys, The lines are opened a few miles beyond Gainsville, and
the distance between the station which would have been occupied next in order and Cedar
Keys is about fifty miles.

The camp cquipage and implements used by the field party were stored by Capt. Smith
in the railroad depot at Waldo previous to his resignation oun the 1st of April. Lieut. Cole
sent in his resignation from the army on the 10th of January.

Triangulation of the eastern coast of Florida.—Starting from stationg which had been
used in the completed survey of Cumberland sound, Sub-Assistant F. P. Webber, with a party
in the schooner Hassler, extended tihe coast triangulation southward to a junction with the
survey of St. John's river entrance. This work measures coastwise about nineteen miles, Its
execution makes the secondary triangulation of the Atlantic coast continuous from Winyah
bay, in South Carolina, to Matanzas inlet, on the eastern coast of Florida.

Mr. Webber resumed work for the season on the 13th of December, choosing the line
Martin’s island—South buse, (see Sketch No, 14,) and carried his triaugulation through the
inland passage behind Amelia and Little Talbot islands. The party was employed in this doty
and in the determination of stations on the outside beach of Amelia island until the 9th of
March. Two theodolites were used, the ten-inch Gambey. No. 63, and the six-inch Bronner
theodolite, No. 52.  The connexion with the triangulation of St. John’s river was made on the
side of hound Pond— Horsec Shoe by a chain of twenty-seven triangles. A difference of only
0.11 metre was found on comparing the two computed lengths of the side, using in one case
the determinations of the 8t. John’s river triangulation, and in the other the base at Cumber-
land sound and the angular measurements leading south from it. Towards the St. John's, the
inland passage being there very narrow, friangles of only about a mile on the side could be
had, and that length required cutting and clearing for the use of the theodolite. The positions
of points on the beach of Amelia island were determined with the chain, and twelve miles
were thus run by the party.

The triangulation executed by Sub-Assistant Webber includes points for the plane-table
survey and hydrography of Nassau sound.

The general statistics of the triangulation between the St. Mary’s and St. John’s rivers
are thus reported :

Signa]serected....................-........; ..................... 27
Stations OCClined ................................................. 31
Angles measured - -« - oo o e e e e e e 217
Nuomber of obgservationg -« crer cve v it et tenrmas e e e 2,546

Two hundred and thirty-one objects were used in observing, and forty points in all deter-
mined in position. Mr. P. P. Dandridge, who aided Sub-Assistant Webber, resigned his place
in the survey ou the 25th of April.  On ber return passage the schooner Hassler reached New
York on the 30th of March. The duplicates of the records of field-work were completed
before the return of the party, and are now in the office.

In reference to the inland passage, between Cumberland sound and the St. John’s, Mr.
Webber says: ‘* Vessels drawing not over seven feet can get through as far as Nassau sound,
but south of that part of the passage is left entirely dry at low water, and no more than four
feet can be carried through to the St. John's.”

Of the entrance to Nassau sound he remarks: ‘“Nassau bar seems to have seven or eight
feet on i1t at low water, but the channel is quite narrow.”

During the summer Mr. Webber was actively employed in Section 1.

Triangulation south from Matanzas infet, Fla.—With a view of extending the coast trian-
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gulation below 8t. Augustine, Lieutenant W. G. Gill, TU. & A., Assistant Coast Survey, was
detailed to organize a party and take up the work at Matanzas inlet, to which point it had been
carried in the previous season by Sub-Assistant Benjamin Huger. jr.  The necessary arrange-
ments were made by Lientenant Gill, and he proceeded south in October, intendilng' to take
the field without delay. Licutenant O. D. Greenc was assigned to assist him in the trianzula-
tion. Barly in November, and when engaged in completing his preparations for x;ork,
Lieutenant Gill met with a scvere accident at Savannah, and was detained there until the middle
of December. The change of circumstances which had meanwhile occurred at the treasury,
as already mentioned, induced me to recall the party and defer the prosecution of the work on
the eastern coast of Florida.

Lieutenant Gill remained at Savannah, and early in February resigned. Licutenant Greene
was detached from Coast Survey service on the 24th of April by orders from the War De-
partment.

Sub-Assistant Huger sent in his resignation, to take effect on the 31st of March.

The field equipage which bad been in use when the party was in charge of Mr. Huger
was stored at the close of the previous working season at the barracks at St. Augustine.
Early in January the tents were seized by the State authorities of Florida, and are vet held,
with the utensils that had been used by the triangulation party.

Triangulation and topography of Indian river, Fla.—As the best means for carrying on the
survey of Indian river above Fort Capron, Sub-Assistant Charles Ferguson, having shipped
materials in the schooner Peirce, constructed a flat-boat in January last, and near the end of
that month took up the triangulation of the river. The work was carried to the Narrows, or
about thirteen miles north of the village of Fort Capron. Indian river in that part of its
course averages about a mile in width. At all the stations observed on scaffolds of consider-
able height were required for the theodolite. Two on the outer beach were elevated about
twenty-five feet.  On the west bank of the river, which has a natural elevation of five to six
fect, the height of the scaffolds required was less.

Six signals for topographical purposes were set at sunitable points, and their positions de-
termined with the theodolite.

In addition to the work above Fort Capron, Mr. Ferguson occupied a station about half a
mile north of the old military post, (Fort Peirce,) and a second at Shoal Point, on the east side
of the river. Both of these are in connexion with the preliminary work done last vear, and
with a third point about threc miles south of the inlet, determined in position approximately,
completed the basis requisite for the plane-table survey of Indian river in the vicinity of the
inlet.

The statistics of the triangulation are thus reported :

Stationsoccupied...........................--....... ........... .- 7
Number of ObSeTrvVaAtIONS - -« c o vttt ettt e bt et b amsas cmer sanr v aanan 610
Area of triangulation, (square miles) .-« oov vt L 18

The angles were measured with the six-inch Gambey theodolite, C. 8. No. 65.

All the records connected with the triangulation have been deposited in the office in Wash-
ington.

The plane-table survey of the lower part of Indian river was executed by Mr. J. D. Brad-
ford, under the general direction of Sub-Assistant Ferguson. It joins the survey of Indian
River inlet made by Mr. Ferguson last year, and extending northward, embraces both hanks of
the river as far as the triangulation had then been carried. Mr. Bradford continued the topog-
raphy about two miles southward of the inlet, and mapped in all seven miles in extent of the
beach and peninsula, and the same extent of the western shore of Indian river. Sketch No.
14 shows the position and course of Indian river.
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The sheet executed by Mr. Bradford represents twenty-five miles of shore-line and surface
details within an area of nineteen square miles. .

In many places the shores of the river were very difficult of access, the water being quite
shallow. The advance of the survey of the shores, moreover, was retarded by a tangled
undergrowth of palmetto and by extensive marshes.

The completed topographical sheet of this season is now at the office.

Advices in regard to the excited state of public feeling made it expedient to withdraw the
party in the schooner Peirce, and the vessel accordingly returned to New York at the end of
February.

Sub-Assistant Ferguson reports that he found eight feet of water in the south channel at
Indian River inlet. -

About ten miles north of the inlet Indian river lessens in width very rapidly. At the
“Narrows'’ it is only two to three hundred yards wide, and is blocked up by shoals and islands.
The ‘*Narrows’ extend eight miles, and then the river widens again.

Mr. Bradford resigned on the 31st of March.

Triongulation of Florida keys and Main.—An advance has been made by the party of
Assistant G. A. Fairfield from the completed work in Barnes's sound, and in connexion with it,
by triangulation extended westward from Snipe Point, (sec Sketch No. 15.) This work includes,
also, points which determine the positions of several of the interior keys, and furnishes the
means for developing rather more than ten miles of the main coast between Barnes’s sound and
Cape Sable. The party was employed in this duty during the month of January with the
schooner Caswell.  Assistant Fairfield was aided by Mr. McLane Tilton in putting up signals,
and also in the records of angles and computations.

In the triangulation of this season Mr. Fairfield worked from a camp on Pie key, and had
made full preparation for extending the work towards Cape Sable. While the triangulation
was in progress the vessel remained at anchor near Rodriguez key, in charge of the sailing-
master, her draught not admitting of her use nearer to the site of work. The anchorage
being at an exposed position outside of the reef, Mr. Fairfield was authorized to return to New
York after consultation with government officers at Key West. He accordingly despatched
the schooner on the 11th of February, and laid her up on her arrival at New York.

The following stutistics show the progress made in the triangulation:

Sig’nals CreChEd + ¢ c vt v vt ettt tr e et e bt e b aes tee s e e e 9
Sta{;jonsoccupied................................................ 6
Ang]esmeasnred ...... veeaae Cer e vesaan Les e ey aeme i e e e e 43
Number of obDservatIonS: - « - - vt vt t ettt et e st tean e et e e e e 1,154

The augles were measured with a ten-inch theodolite, Blunt, No. 91. It will be seen by
reference to the progress sketch (No. 15) that a season of ordinary good weather would suffice
to complete the triangulation along the main coast of the Florida peninsula, between the inner
keys and Cape Sable.

The records of the triangulation of Chatham bay, original and duplicate, with descriptions
of the signals, have been turned in at the office. Assistant Fairfield has also completed and
furnished lhis computation of the results for the length of triangle sides.

Triangulation of Charlotte harbor, Florida.—The triangulation of Charlotte harbor has
been essentially completed by Lieut. W. R. Terrill, U. 8. A., assistant in the Coast Survey.
His party, with the schooner Bailey, resumed work on the 18th of December. Lieut. Terrill
took up the triangulation at Punta Rasa, and laid out and measured a series of triangles
running from that station northward and eastward behind Pine island, (Sketch No. 14,) and
forming a junction with points used in the triangulation of the upper part of Charlotte harbor.
The length of the series is about fifteen miles. Lieut. Terrill was assisted in this service by
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Sub-Assistant W. S. Edwards, whose intelligence and efficiency are warmly commended in the
report frem the field.

The plan laid out for the season’s work of the party in the schooner Bailey was designed to
push the triangulation of the coast of Florida northward after completing the angular measure-
ments in Charlotte harbor. With this in view, Lieut. Terrill visited Tampa between the
middle and latter part of January for lumber and other requisites, and there first learned the
circumstances which, in their course, ended in the withdrawal of the party and the wvessel
from the western coast of Florida. Returning, however, from Tampa to Charlotte harbor, he
continued work, and completed the triangulation of the harbor in the latter part of February.
On the 4th of March he was with his vessel and party at Tortugas, aud there made preparation
for the return voyage to New York. The vessel, with the instruments and equipage of the
triangulation party, finally reached port on the 14th of April, after 1 long and boisterous
passage. In the following month she was turned over to the Navy Department.

The statistics of field-work are appended in the usual form:

Signals erected .-« - cveiit i e i 17
Stations ocoupied «..vv s iie il e e 16
Ang]es TNEASUTEA + v« - vttt et e trar sie e e s e e e 7
Number of observations - .« «veve vvee var vii i i ciaia e 2 880
Area of triangulation, (square miles).+-vvv-vev i il 30

The angles were measured with the ten-inch theodolite of Gambey, C. S. No. 81.

Lieut. (now Captain) Terrill was detached from Coast Survey service by the honoralle
Secretary of War on the 24th of April.

Sub-Assistant Edwards was employed throughout the summer in Section 1T, and is now
actively engaged in Section V.

Coast topography north of St. Augustine, Florida.—For continuing the plane-table work on
the coast of Florida, north of St. Augustine harbor, S8ub-Assistant F. W. Dorr despatched the
schooner Dana from New York in the early part of November, and joined the party shortly
after at the city of St. Augustine. Taking the first favorable opportuniry, the vessel was
moved up to Shell bluff, a point on the North river to which the topography had been extended
in the work of last season. The plane-table survey of the banks of the North and Guano
rivers was then resumed and pushed mnorthward to Diego Plains, where MMr. Durr's sheet
joins a survey made by Sub-Assistant Mechan in 1858. This scason’s work includes eight
miles of coast line, seven miles of the course of Guauo river, and over ten miles of thie course
of the North river, all in a northerly direction (Sketch No. 14) from the limit reached last
year, and completes the topography of the coast between St. Johu's river entrance and St.
Augustine harbof. The topography is embraced on two sheets, one of which was worked on last
season in the survey of the lower part of the North river. The second contains the plane-
table survey between the head of that river and Diego Plains.

A summary of the statistics of this season’s work is here given:

Coast line-+ -+ cvv e vieene tnnnns Sev et s rese et s areae as “ e & miles.
Shore line of rivers and creeks. - «ovo ool oLl 151 L
Marah e s v e v vttt e i it e e e b e taee aeae 65 e
Roads -« v v e i e e e e e e vt e e 37 “
Area of topography, (square miles).« - .- v vl 341

Above the head of North river the San Pablo road was taken as the inland limit of the
survey. It runs nearly parallel with the coast, and at an average distance of a mile and a
quarter from it,

Mr. Dorr returned to St. Augustine on the 12th of Januury, and wus about to resume the
survey of the Matanzas river, in accordance with my instructions for continuing work, so long
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as hix party was not molested. The public authorities were favorable and anxious for its con-
tinuance, but felt restricted by the policy which was then about to be adopted by the State of
Florida. Events followed which rendered it inexpedient to remain, and Mr. Dorr, in conse-
quence, made preparations for returning to New York., Tle schooner left Matanzas inlet and
reached port on the 11th of February. A boat and the camp equipage of a party. intended
for extending tlie triangulation below St. Augustine. was detained by the authorities of the
State. Wlhen last under the control of an officer of the Coast Survey, (his property had been
lett for safe-keeping with the ordnance sergeant at the barracks.

Mr. E. P. Heberton aided efficiently in the topographical work near St. Augustine. A
general description of the coast features embraced in the work of this year is given in extracts
from the report of Sub-Assistant Dorr, Appendix No. 26.

The plane-table sheet projected by Mr. Dorr for the survey near Diego Plains has been
inked since his return from the coast of Florida and placed iu the office with the second sheet
referred to, part of the details of which was executed last season.

Topograply of Florida keys.—The plane-table survey of keys inside of the Florida reef
was resumed in Janunary last by the party of Sub-Assistant C. T. Iardella. The schooner
Agassiz, which served for transportation, having too much draught for the shallow passages
leading to the site of work in the lower part of Barnes's sound, or Chatham bay, the small
tender Soplia was employed. Mr. Iardella, aided Ly Mr. T. C. Bowie, surveved most of the
keys comprised within the triangulation done in the previous season by Assistant Fairfield,
taking up the work in a range parallel to and westward of the inner shore of Key Largo.
The plane-table sheet containing this survey was bronght away from the section on the return
of the party and vesscl in March.  Mr. Jardella, after reporting in person at the Coast Survey
office, retired to his home, at Brentsville, Va., for the purpos. of inking the topographical details.
He has not yet returned to the office, nor has any communication been received from him.

This topographical party was at work during the month of February on the western side
of the Florida peninsula, in a locality which will be referred to presently. Mr. Iardella’s
report has not vet been received. The statistics of the work done will be stated under the
head of Charlotte harbor.

Topograply of Charlotte harbor, I'la.—Towards the end of January the party of Sub-
Assistant lardella, which had been ewploved near the Florida reef, was transferred in the
schiooner Agassiz, and continued the plane-table survey of Charlotte harbor. The topography
was extended along the banks of Peas creek, and a tributary between it and Myakka river
was surveyed. The details of the eastern side of the harbor, for which provision had been
made in the triangulation of Lieutenant Terrill, were then taken up. Considerable progress had
been made towards the final completion of the minor details for a finished cpart of Charlotte
harbor by the close of February. It became necessary, however, by reasom of the excited
state of publicfeeling in the section at that time, to direct precautionary measures for securing
the return of the vessels which were then in active service near the Florida peninsula. The
schooner Agassiz was employed to visit the several partics and to deliver instructions to pro-
vide for their safety. All of the vessels so engaged were returned safely to New York.

After his return to Washington Mr. Tardella proceeded in March to ink his sheet of this
geason’s work in Charlotte harbor at his home, in Brentsville, Va. No intelligence has since
been received from him. The aggregate of shore-line run by his party in the two localities of
work was one hundred and thirty-four miles.

Hydrography of the Florida veef.—The only interval to be filled in the outside hydrography
of the reef is the stretch of about twenty-five miles between Key Rodriguez and Long key,
which may be seen by reference to Sketch No. 15. This it was my intention to have sounded
out by a party in the steamer Corwin which at the opening of the working season was in charge
of Lieut. Comg. John Wilkinson, U. 8. N. That officer resigned on the 6th of April, and not
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having been replaced on the surveyv by another officer the vessel remained during the winter
at New York. 1In May the Corwin was transferred for temporary use in the revenue service,

Hydrograply of Chaviotte harbor, Fla.—The duty of sounding the entrance, approaches,
and channel into Charlotte harbor was assigned to un able and energetic officer by instructions
issued in the autumn of 1860, full preparation having Leen previously made in the progress of
the triangulation and topography. In addition, Lieut. Comg. Bankhead was directed to run a
line of soundiugs broad off from Cape Romano, and to record the temperatures in the usnal wuy.

The schooner Crawford, with the hydrographic party, sailed from New York on the 21st of
November, the purpose being to execute some additional soundings in section V, and then to
proceed to the western coast of Florida. Rough weather was encountered off Cape Charles,
and with the loss of anchors the vessel reached Norfolk on the 3d of December. Before the
necessary rcpairs could be made public events had so changed in character as to render it
unadvisable to proceed to the site of the work. The vessel accordingly returned to New York,
and in May was transferred for temporary service to the revenue marine. Lieut. Comg.
Bankhead was detached for Coast Survey duty by orders from the Navy Department on the
8th of June.

Magnetic observations al Key West. Flo.—The instruments set up last season at a small
observatory in Key West have been kept in operation during the vear. Mr. G. D. Allen
recorded the observations until the end of March, when the instruments were placed in charge
of Mr. Samuel Walker. Sub-Assistant J. G. Oltmanns was assigned to duty at the magnetic
station in April, and after passing that and the following month in the joint care of it with him,
Mr. Walker was transferred to the magnetic station at Eastport, in Maine, as already stated
under the head of Section 1.

The records from the instruments at Key West have been regularly received and filed at
the olffice.

Sub-Assistant F. F. Nes Las recently been assigned to duty at Key West.

Tidal observations.—These were continued at Fort Clinch, near Fernandina, Fla., by means
of a self-registering tide-gauge, under the charge of Mr. J. A. Walker, until September, 1860.
The obscrver then resigned, leaving the instrument in the care of Mr. E. G. Mears, who con-
tinued the observations until the 5th of November, when he was replaced by Mr. A. M. Smith,
and the record went on during the winter and early part of spring.  Mr. Smith resigned on
the Ist of April and left the station. Steps were at once taken to have the gauge returned to
the Coast Survey office, but without success, owing to interruption in the mail scrvice, and
still later to the cessation of commercial intercourse with ports on the coast of Florida.

The tidal observations at Tortugas were continued by Mr. H. Benners, with good results,
until the 1st of May, when the observer reported frequent interruptions from the jar produced
by the firing of heavy guns at the fort. Under these circumstances the observations were
suspended, the other stations on the Gulf coast, and to which the Tortugas results served only
as a standard of reference, not being in operation.

SECTION VII.

FROM ST. JOSEPH'S BAY TO MOBILE BAY, INCLUDING PART OF THE WESTERN COAST OF FLORIDA AND
THE COAST OF ALABAMA.—(Sgercn G, No, 16.)

The work done will be stated in the following order, notice being taken of what was in-
tended by instructions in the usual way, but not accomplished, for reasons which will be given
under the several heads :

1. Determination of longitude at Pensacola, by telegraph, with observations for latitude,
azimuth, and the magnetic elements. This completes the longitude observations at principal
stations along the coast between the northeastern boundary (Calais, Me.) aud New Orleans.
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2. Triangulation from Bayport southward to Tampa bay, including St. Joseph’s bay (south)
and Clearwater harbor. The work here referred to makes the triangulation of the western
coast of Florida peninsula continnous between Tampa and Cedar Keys.

3. Preliminary reconnaissance and selection of stations for the triangulation of St. Joseph's
bay (north) and of the coast of Florida between it and St. Andrew’s bay. This work is an
extension westward of the triangulation of St. George’s and St. Vincent's sounds.

4. Additional triangulation at the head of Blackwater bay, Fla., for carrying the plane-
table survey and soundings as far northward as Bagdad.

5. Plane-table survey of the western coast of Florida, in the vicinity of Bayport.

6. Instructions to complete the topography of St. James's island and Crooked river.

7. Instructions to complete the hydrography of St. George’s sound, and for soundings
between St. Mark’s harbor and Southwest Cape.

8. Tidal observations. ,

Office-work.—Progress has been made in the drawing of coast map and chart No. 81—
Gulf coast from Chassahowitzka river, Fla., to Cedar Keys; and in the engraving of important
additions to the chart of the western part of St. George’s sound. The drawing and engraving
of the preliminary chart of Cedar Keys, (new edition;) of Escambia and Santa Maria de Galvaez
bays, (in prelimipary form;) and the drawing of Apalachicola bay, have been completed, and
additions have been made to the progress sketeh of the scetion.

Longitude, by telegraph, ai Pensacola, Fla.—The chain of determinations of longitude at
the principal ports and cities of the Atlantic and Gulf coast of the United States has been
made complete by telegraphic observations at Pensacola, in connexion with Mobile. The lon-
gitude of the last-named point was determined in 1858, in connexion with a station at New
Orleans.

Assistant Geo. W. Dean having sclected the requisite astronomical instruments and appa-
ratus at the office and despatched them in charge of one of the aids of his party, proceeded to
Pensacola near the end of November, 1860, and made the arrangements necessary for the use
of the telegraph lines between that city and Mobile. An astronomical station was established
and instruments set up for determining also the latitude and azimuth at Pensacola.

With the courtesy which has marked the whole progress of this work between Eastport,
Me., and New Orleans, the telegraph lines were placed at Mr. Dean’s disposal by the general
managers, for use after 9 o’clock at night.

Having made preliminary observations to ascertain the personal equation between the
members of the party, Assistant Edward Goodfellow and R. H. Talcott, as aid, were assigned
to duty at the Mobile end of the line. Mr. Dean, Sub-Assistant J. H. Toomer, and H. W.
Bache, aid, remained at Pensacola. After a successful exchange of star and clock signals, the
observers changed stations, making similar exchanges of signals. Forty-seven stars at Pensa-
cola, and forty at Mobile were observed on and during three nights when clock signals were
exchanged—one hundred and seventy stars were observed at each station to asceriain the local
time and instrumental corrections, exclusive of two hundred and sixteen observations re-
corded at Pcnsacola, and fifty-six observations on twenty circumpolar stars for determining the
thread intervals of Transit C. 8. No. 4.

At Mobile one hundred and twenty observations were made on twenty-eight zenith and
circumpolar stars for local time and thread values.

On six of the nights employed in the longitude work, in January and February, one hun-
dred and ninety-six observations were made for personal equation.

The usual meteorological journals were kept by the party at the two stations, and have
been turned in with the original astronomical and other records.

Latitude observations at Pensacola, Fla.—For establishing the latitude of the astronomical
station at Pensacola, Assistant Goodfellow made one hundred and thirty-seven observations
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in February, on thirty-one sets of stars, with the zenith telescope, C.8. No. 5. The arc value
of the micrometer divisions was determined by two complete series upon Polaris, near western
elongation, and the divisions of the level scale were measured with the micrometer in the usual
manner.

The record of observations has been duplicated and turned in at the office. with the com-
putation for latitude.

Azimuth at Pensacola.—The azimuth was determined by Assistant Dean at the geodetic
station designated in the record as Barkley No. 2, on the north side of Pensacola bay. For
that purpose one hundred and thirty-four observations in all were made in December and Jan-
uary upon Polaris, near its lower culmination and western elongation; on delte Urswe Minoris
near the lower culmination; and on lambda Urse Minoris near western clongation, in connexion
with one huudred and tweunty observations on the elongation mark. The mark was referred
to two of the geodetic stations by the measurement of cight series of angles in five positions of
the instrument, with the 24-inch theodolite, C. S. No. 2, embracing in all two hundred and
forty observations.

In June, Assistant Dean deposited in the archives the records of the work, original and
duplicate, containing observations for longitude, azimuth, the measurements for horizontal
angles in connceting the longitude station, - Barkley 2,77 with the triangulation of DPensacola
harbor, and the register of the observations for time and magnetic elements.

Magnetic observations.—At the astronomical station near Pensacola, Assistant Dean made
two sets of experiments in January last, for ascertaining tlie mowent of inertia, using the
declinometer C. 8. No. L.

The magnetic declination was found from eighty obscrvations, made on two days.

The dip of the needle was determined from two series of observations with the dip circle
C. 8. No. 4.

Assistant Dean has deposited in the office reductions of the results for the magnetic ele-
ments, and the records kept at the station.

The party returned to Washington in Februarv, bringing the instruments which had been
nsed in the several operations at Pensacola and Mobile.

During the summer Mr. Dean was emploved in Section I.

Triangulation of St. Josepl's bay, (south,) Fla.—In continuation of the preliminary work
which has been extended along the western coast of the Florida peningula, from Cedar Keys
southward, Sub-Assistant G. II. Bagwell again took up the triungulation on the 5th of Decem-
ber, 1860, at North Anclote key. As intimated in an extract from his report of last season,
the couast south of that key and so on to Tampa entrance was found easy of access, affording
natural facilities for pushing the work rapidly. The triangulation wus cxtended (Sketch
No. 16) gnite through St. Joseph’s bay (south) and through Clearwater harbor to McKay's
Point. In the terminating quadrilateral, as will be seen by the sketch, the triangulation is
made to connect with the site selected on Chaldee’s key by Mr. Bagwell, in 1859, for a base of
verification. Arrangements were made by Mr. Bagwell to meet the intended measurement of
the line early in February, Assistant F. H. Gerdes having been provided with the means and
instructed for that duty. The circumstances, however, then existing in his section of the work
made it inexpedient to keep the appointment which had been settled between him and Sub-
Assistant Bagwell, and in consequence the line has not yet been measured.

At Cedar Keys, where he was to meet Mr. Gerdes, Sub-Assistant Bagwell, learning that
public property had been put in jeopurdy of seizure in the neighboring section, reported to me
accordingly, and having well-founded fears for the safety of the schooner Joseph Henry, then
in his charge, he hastened her departure from that port. The vessel left Cedar Keys on the
12th of February, and duly arrived at New York.

8
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The progress made daring the season, which was cut short by the circumstances alluded to,
is shown in the following abstract of statistics:

S(‘,atignsoccupied‘............................................... 15
Signals observed Om -« -+« v e e e e 27
Angles MEASTIEd - ¢ - et v v vt e te fetece tttt cmas s et e e maes 66
Number of ObservationS . cve e vt te et tiatns sree totaone svre nren srny 2,550

The eight-inch Wiirdemann theodolite, No. 86, was used in measuring the horizontal angles.

Mr. M. O. Hering served as aid in the triangulation party.

Appendix No. 27 contains remarks taken from the official report of Mr. Bagwell, descrip-
tive of the character of the coust of Florida in the vicinity of St. Joseph’s bay, (south).

Sub-Assistant Bugwell resigned his position on the survey on the 30th of April. All the
records and field-notes pertaining to his triangulation between Cedar Keys and Tampa have
been received from him. These include his field computation of results. '

Triungulationof St. Joscpl’s buy, (north, ) Fla.—The party of Sub-Assistant S. C. McCorkle
was detailed at the outsel of the surveying year for the purpose of extending the triangulation
of the coast of Florida around Cape San Blas, (see Sketch No. 16,) and through St. Joseph’s
bay. The schooner Torrey, with the equipments of the party, reached her working ground on
the 16th of December. Mr. McCorkle commenced work immediately, and occupied in suc-
cession three stations to the eastward of the cape, completing at them the measurement of
angles as the basis of the work, which was to be prolonged westward across the sudden turn of
the coast and into St. Joseph's bay. After a general reconnaissance to determine the direction
of the lines required, the termini of which on the shores of the bay could not be seen, the
schooner was moved into that body of water, and the party set to work in tracing and opening
lines of sight through the woods. Threc of these, as may be seen by the sketch, converge at
Inch Keith, a small island in the lower part of St. Joseph’s bay. A fourth, from a station east
of Cape San Blas, opens on a signal which Mr. McCorkle set up on the western shore of the
bay. Six lines in all were laid out, and four of them opened for observing. In this duty the
party was occupied during the month of February. There being no disposition shown towards
interference with his progress, Sub-Assistant McCorkle proceeded with the field-work and
erccted six tripod signals for observing with the theodolite. Before taking up the angular
measurements, however, it was found necessary to return to Apalachicola for provisions and
water, in the early part of March, and he there found the public excitement such as to render
it imprudent to detain the vessel longer in the section. The instruments and other public
property in charge of Mr. McCorkle were accordingly sent on board, and reached New York
with the schooner on the 27th of March.

The reconnaissance made by Sub-Assistant McCorkle furnishes a scheme for connecting the
completed triangulations of 8t. George’s sound and 8t. Andrew’s bay. Two of the lines leading
into St. Joseph’s bay yet require to be opened for sight. One, leading from station Dead Osak
to station Inch Keith, will need but little cutting; the other, between Ragged Point and the
same station, will be difficult, but the opening is stated to be quite practicable.

Mr. H. W. Longfellow aided in the field-work of this party.

During the surveying season at the north Sub-Assistant McCorkle was employed in
Section L

Triangulation in Pensacola bay and its dependencies, Fla.—At the usual period for resuming
work in this section Assistant F. H. Gerdes proceeded to Pensacola, with a view of completing
the preliminary survey and topography of the bay and its dependencies. His first duty was,
in co-operating with the longitude party, to connect the new astronomical station with the tri-
angulation. For this purpose he occupied four stations and measured seven horizontal angles
by two hundred and fifty-two observations. The station points were carefully marked.
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In Santa Maria de Galvez bay three stations of the triangulation of last year were reoc-
cupied, and the angular measurements at them completed.

The triangulation of Blackwater bay was then resumed at Escribano Ioint, (Sketch No. 16,)
and was extended northward to the town of Bugdad, completing the preliminary work on the
eastern arm of Pensacola bay. Oun its western arm (Escambia bay) a reconnaissance was made
and signals erected for furnishing the data required to complete the plane-table survey.

This work was prosecuted in December.

Sub-Assistants J. G. Oltmanns and C. Fendall were attached to the party of Mr. Gerdes.
The schooners James Hall and Gerdes were used for transportation, and at the close of the
year full preparation had been made for completing the planc-table survey for the finished chart
of Pensacola harbor and its dependencies.

Early in January Mr. Gerdes reported from Pensacola that the public excitement was such
as to endanger the possession of the two vessels under his charge. They were accordingly
removed to Passe & Loutre, but the assurance being no greater in regard to their safety there,
both were despatched in the middle of that month for New York, and reached their destination
in safety on the 3d of February, with the instruments and camp equipage of the party.

The following statistics refer to the work done in completing the triangulation of Black-
water bay:

Stations occupied ««s«vr s e e e 10
Angies measured -« ccr e et it ittt e e e 45
Number of observations ...« C h et et aaieeareeas st e e e 350

Topography north and south of Bayport, Fla.—The plane-table survey of the western coast
of the Florida peninsula was resumed on the 1st of December at Raccoon Point by Sub-As-
sistant N. 8. Finney, and was continued southward to Round island signal, two miles below
Bayport. Two sheets were worked on; one embracing seven miles of the coast north and
south, and the other, on a larger scale, the town of Bayport and its vicinity, and the Weka-
watchee and Mud rivers. The positions of both are shown on Sketch No. 16.

Transportation for the party and implements used in the topography was furnished by
Sub-Assistant Bagwell with the schooner Joseph Henry.

In the early part of February, while Mr. Finney was engaged in topographical duty with
the prospect of a large return of work, as will be seen by the statistics, the public property in
his charge necessary for its continuance was demanded by a committee of armed inhabitants
of Bayport, in number about twenty. The tents and camp fixtures being under the protection
of only Sub-Assistant Finney and his aid, Mr. L. L. Nicholson, were necessarily relinquished
to the chairman of the committee, Mr. C. T. Jenkins, whose receipt for the property is now on
file in the Coast Survey office. Mr, Finney had just previously sent off his boats to the
schooner Joseph Henry, thereby securing the instiuments and a large part of the outfit intended
for the remainder of the working season. A boat which could not be removed by the plane-
table party was left at Homasassa on the 15th of February, in the care of Hon. D. L.
Yulee, a receipt for it being taken in the usual form.

The following are statistics of the part of the season employed near Bayport:

Shore-linesurveyed .......................................... 1011 miles.
Low water shore-line »+«« ot oenan PN e e saas ssseacasst s e b 16 e
ROBAE vt e te cnen s v eses ovsnas satannsecs snnsosonas onsacess 4 ‘e
Area of topography (square miles) -+« -« v ool 16

The work was stopped on the 11th of February. On leaving Bayport Mr. Finney pro-
ceeded to his residence at Brunswick, Georgia, and forwarded his official report to the office on
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the 3d of April. The two plane-table sheets in his charge at that date, not having been inked,
are vet at Brunswick.

Some incidental remarks in the report of Sub-Assistant Finney, relating to the coast and
waters of the Florida peninsula in the neighborhood of Bayport, are given in Appendix No. 28.

Topograply of St. Georyge's and St. Vincent's sounds, Fla.—The only work required to
complete the plane-table survey of St. George’s sound is a portion of the course of Crooked
river and the neighboring part of St. James’s island inside of the shore of the sound. This
duty would have been taken in hand at the approach of winter by Assistant G. D. Wise, with
a party in the schooner Howell Cobb, if funds had been available at the treasury. My instruc-
tions for the service were issuned in September, 1860. It was intended also to push the plane-
table work westward from Indian Pass within the triangulation of this year by Sub-Assistant
McCorkle.

In May last the vessel was transferred to the Navy Department. During the spring and
summer Mr., Wise was actively engaged in the charge, transfer, and repairs of vessels at Balti-
more and Philadelphia, and subsequently has been on special service by permission from the
Treasury Department.

In the course of the winter of 1860-'61 Mr. Wise inked and sent to the office two plane-
table sheets, containing his survey of the coast of Florida between Ocilla river and Ocklokonee
bay.

Hydrography of St. George’ s sound, Fla.—The work intended to be assigned to the party
of Lieut. Comg. T. S. Phelps, U. S. N., with the steamer Vixen, by my instructions of the
autumn of 1860, was the completion of the hydrography of St. George’s sound, by extending
the inside work from Cat Point to Royal Bluff. Thoe outside hydrography was to be executed
between St. Mark’s harbor and Southwest cape, and a screw-pile signal set on the Ocklokonee
shoal.

The execution of this plan of work in the present surveying year was prevented by the
disturbed fiscal relations of the government, to which aliusion has been made in several
instances in connexion with notices of work in other localities on the Atlantic and Gulf coast.

Lieut. Comg. Phelps was actively employed during the entire season, which, if circum-
stances had permitted, would have been spent in completing the hydrography between St.
Mark’s and Apalachicola. The labore of the party in the steamer Vixen, and subsequently in
the steamer Corwin, have been noticed under Sections I, II, III, and 1V, in this report.

The sheet containing the soundings made last year in the eastern part of St. George’s
sound has been plotted and filed in the office.

The hydrographic survey made by Lieut. Comg. Phelps in the dependencies of Pensacola
bay during the working season of 1859760 is represented by two sheets, which were plotted
in the course of last winter. One of these contains the soundings made in Escambia bay, the
other those made in Maria de Galvez bay and its dependencies.

Tidal obses valions.—The self-registering tide-gauges, mentioned in my report of last year
as having been in operation at St. Mark’s and on St. Vincent’s island, were taken up in the
beginning of February last by Mr. A. C. Mitchell, after the completion of a year’s series at
each of the stations. My purpose was to have them set up at stations to the westward of
Mobile, and for that purpose the schooner Twilight, then in charge of Sub-Assistant Halter,
was transferred to Mr. Mitchell. Though threatened with seizure at Apalachicola, the Twilight
was repaired there in February, having met with an accident in the bay, and was finally per-
mitted to sail with the tidal party. Mr. Maslin, who had made the observations at St. Vincent’s
island, and previously at Charlotte harbor, declined to serve at either of the new stations, and
was discharged. Mr. P. H. Donegan, who had registered the observations at St. Mark’s,
accompanied Mr. Mitchell to Section VIII. Mention will be made in its place under the next
head of the means taken to procure results at new stations in the Gulf.
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The tide-gauge at the Warrington navy yard was taken down on the 16th of November,
1860, for repairs, and owing to the absence of S. Thayer Abert, esq., who hud taken unwearied
interest in the observations, it had not been set up at the time of the seizure of the navy vard
by the State authorities of Florida. The instruments probably yet remain boxed up at
Warrington.

SECTION VIII.

FROM MOBILE BAY TO VERMILION BAY, INCLUDING THE COAST OF MISSISSIPYI AND PART OF THE COAST
OF LOUISIANA.—(Skerca H, No. 18.)

The plan laid out for continuing the work in this section will be stated in gencral terms
under the following heads :

1. Instructions to complete the triangulation of Isle au Breton sound, and for the plane-
table survey of the keys and islands of the sound. This work was intended to connect the tri-
angulation of the Chandeleur islands with that of the Mississippi delta, at points near the head
of the passes.

2. Triangulation commenced to determine points for the topographical survey of the
Southwest Pass, (Mississippi delta.) Instructions were issued to the same party for the trian-
gulation of Atchafalaya river.

3. Tidal observations.

Office-work.—The drawing and engraving of the preliminary chart of Passe 4 Loutre, (Mis-
sissippi deita,) and the engraving of coast map and chart No. 92, Gulf coast from Round island
to Grande island, bave been completed. The drawing has been continued on coast map and
chart No. 93, Lake Borgne to Lake Pontchartrain ; and additions have been made to the plate
of lines of decp-sea soundings in the Gulf of Mexico, and progress sketeh of the section.

Triangulation and topography of Isle au Brelon sound, La.—In the expectation of complet-
ing within the present season the preliminary work between Mobile entrance and the Missis-
sippl delta, Sub-Assistant R. E. Halter was instructed at the outset of the year to carry a series
of triangles southward and westward from the Chandeleur islands to the delta, ocenpying as sta-
tions the range of islands lying on the south side of Isle au Breton sound. The object alluded
to will be understood by reference to Sketch No. 18. To meet the requirements of the party
for transportation,the schooner Twilight was repaired and assigned to the charge of Mr. Halter,
Under his general direction the plane-tabie survey was to be carried on by Mr. J. L. Tilgh-
man, in conjunction with the preliminary work. The vessel was repaired at Mobile, and early
in January was ready to proceed to the intended site of work. An estimate had been made as
usual, based on the appropriation, but no funds could be had to meet the expenditures. The
schooner was therefore transferred to Mr. A. C. Mitchell in the latter part of January, and was
used in visiting the tidal stations of the Gulf, as will be further explained under another head.

Sub-Assistant Halter, on being recalled from Section VIII, was assigned to duty in Sec-
tion I.

Mr. Tilghman sent in his resignation on the 30th of April.

Triangulation of Southwest Pass, Mississippi delta.—The excitement of the public mind at
Pensacola having induced Mr. Gerdes to remove his party as a measure of precantion, the
schooners James Hall and Gerdes, then under his charge, were transferred to the anchorage at
Passe 4 Loutre. On the 8th of January the preliminary survey was resumed at the Southwest
Pass, but the unsettled condition of affuirs made its continuance inexpedient. By the advice
of parties favorably disposed to the work in both localities, Assistant Gerdes reshipped the in-
struments, and on the 14th of January despatched the two vessels to New York, as already
stated.
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The present condition of the survey at the delta may be seen by reference to Sketch
No. 18.

Triangulation of Atchafalaya river, La.—For this work a party was organized under the
charge of Assistant F. H. Gerdes. Sub-Assistant J. G. Oltmanns and Mr. G. U. Mayo were
assigned to assist in the field-wark. -

Full preparations were made by Mr. Gerdes for work in this and in the adjoining eastern
section at several localities, to which I have already referred. One of the two vessels assigned
was intended for service in the Atchafalaya, the object being to carry a triangulation from Ber-
wyck over the bay of that name and down the Atchafalaya river to a junction with the com-
pleted survey of Atchafalaya bay.

The return of the parties before reaching the site of work west of the Mississippi delta
has been stated under another head.

Assistant Gerdes passed the working season at the north in active duty in Section I. Sub-
Assistant Oltmanns was, on the return of the party, placed in charge of the magnetic station at
Key West.

Mr. Mayo was dropped from the Ceast Survey on the Gth of July.

Triangulation, topography, and lydrography.—A party provided with means for extending
work in either branch of the survey has been assigned to duty in charge of Sub-Assistant R.
E. Halter, who is now attached to the expedition of Commodore D. G. Farragut, for service in
the Gulf of Mexico. Mr. Halter's general acquaintance with localities in the Gulf sections fits
him well for the duty of pointing out where facilities exist to warrant naval and military opera-
tions, and where they are wanting. He is instructed to push the regular work of the survey
as opportunity offers, connecting, when practicable, with the work already done, and to make
such special surveys as may be deemed essential for the public service by the military and
naval commanders in the Gulf. It is intended at an early day to assign Assistant F. H. Gerdes
with additional foree to duty in this section.

Tidal observalions.—In accordance with the request and at the expense of the Mobile
Harbor Commission, a self-registering tide-gauge was put in operation on the 20th of Novem-
ber, 1860, at Great Point Clear, in Mobile bay. The records from it were received monthly at
the Coast Survey office until the 1st of April, but not later, by reason of the suspension of postal
intercourse with the Gulf States.

At the Southwest Pass (Mississippi delta) tidal observations were discontinued on the
11th of February, advice having been received of the completion, a short time before, of a full
year’s series under the direction of Captain A. A. Humphreys, United States Topographical Engi-
neers, who has kindly offered to put his entire record of that station at the disposal of the Coast
Survey. My intention was to have the gauge transferred to a station on the coast of Texas, and
with that view Mr. A. C. Mitchell was directed to call at the delta and take the instrument on
board the schooner Twilight. This was done on the 4th of March. Mr. Keyser, who had
attended to the gange while it was in operation, resigned his position as observer.

The tide-gauge at Isle Derniére, set up last season, was intended to furnish a full year's
observations, and was in good order in the beginning of March, when Mr. Mitchell visited the
gtation. He left a supply of paper for the observer, Mr. H. Peter Wilson, from whom the
records, up to the 1st of April, have been received. The station being on an almost uninhab-
ited island, and the neighboring mainland being also very sparsely settled, it was thought im-
probable in May, when the record for March was received, that the observations would be
interrupted, but as the mail communications had become deranged, the observer was directed
to pack up and store the tide-gauge at the most convenient place in the vicinty of the station.
No intelligence in regard to his action has reached the office since the Tth of May, the schooner
Twilight which had passed on westward in March, and which would have called at the close of
the season on her return, having been seized at Aransas.
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SECTION IX.

FROM VERMILION BAY TO THE RIO GRANDE BOUNDARY, INCLUDING PART OF THE COAST OF LOUISIANA
AND THE COAST OF TEXAS.—(8xercu I, No, 1% )

The progress made by the parties sent to this section, and the purpose intended by instruc-
tions which have not vet been carried out, will be referred to as follows :

1. Triangulation extended from the completed survey of Galveston bay northward and
eastward along the coast of Texas to the High islands.

2. Instructions to extend the triangulation of the coast of Texas from Corpus Christi
southward through Laguna Madre. The triangulation is continuous between the limits men-
tioned in this and the preceding paragraph.

3. Plane-table work completing the topography of St. Charles’s, Copano, and Aransas bays,
and extending the survey of the coast of Texas to the upper part of Corpus Christi bay.

4. Tidal observations.

Office-work.—~The drawing and engraving of coast map and chart No. 107, Gulf coast from
Oyster bay to Matagorda bay; the engraving of coast map and chart No. 106G, Gulveston bay to
Oyster bay; and the drawing of coast map and chart No. 108, Matagorda and Lavaca bays, and
of general coast chart No. XVI, Gulveston bay to the Rio Graude, have been continued.
Additions to the progress sketch of the section have been made.

Coast triangulation north and east of Galveston, Texas—The triangulation which was com-
menced at Galveston entrance in 1849 proceeded southward and westward along the coast, and
at the date of my last annual report it had been pushed to the northern end of the Laguna
Madre. Between the limits just given it has included Galveston and Matagorda bays, Espiritu
Santo, San Antonio, Aransas, and Corpus Christi bays, and the dependencies of each.

Lieutenant George Bell, U. 8. A., Assistant in the Coast Survey, was detailed to resume
the coast triangulation above Bolivar Point, and took up that duty in the latter part of Novem-
ber, 1860. He visited the stations necessary as points in a chain of triangles to extend towards
the Sabine, and found the marks which had been set in the ground at Stevenson’s Point and at
four other stations on the shores of East bay. Three of these positiens he reoccupied, and also
measured angles at four others with the ten-inch Blunt theodolite, No 92. Signals were set up
at all of them, and going northward and eastward, at points intermediatc between them and the
High islands, or within thirty-five miles of the mouth of the Subine.

This triangnlation extends along the low, wet prairie that skirts the coast (Rketch No. 19)
above the head of East bay. The High islands, fifteen miles from the head of the bay, present
elevations of from eighty to one hundred and fifty feet, and are probably the highest parts of
the coast of Texas. With the exception thus mude, the coast retains its marshy clharacter all
the way to the Sabinpe.

Lieutenant Bell makes the following return of statistics:

Signals erected-++.... v ase trer smecaesees tee e e e ar et e e 10
Stations occupied .................................................. 7
Anglesmeasured........................................‘......... 20
Number of ObSerVaALIONS: « cce et cvceamen ot tte tine cinnen aaaans saeann 597

The work was suspended on the 21st of March. In explanation of the short period em-
ployed Lieutenant Bell makes the following remark in his report: *I regret exceedingly that
the unfortunate and excited state of the country prevented me from extending the coast tri-
angulation to the Sabine, as otherwise might have been done with a month of favorable
weather.”’

Strong posts of cast iron were inserted in the ground at all the stutions occupied within



64 REPORT OF THE SUPERINTENDENT OF

the present surveying season. The instriuments and public property used by the party reached
New York safely.

Before the scizure of the United States revenune cutter Henry Dodge by citizens of Texas,
that vessel had been placed at the disposal of Lieutenant Bell, and her boats assisted materially
in passing through the shallow bayous above the head of East bay. Xarlier in the seuson a
sloop of light draught furnished by Lieutenant W. H. Stevens, late of the United States Engi-
neers, proved of great service in examining the shores of Bast bay.

Lieutenant (now Captain) Bell reported in person at the Coast Survey office early in April,
and on the 24th of that month was detached from duty in the survey. His report, extracts from
which are given in Appendix No. 29, contains remarks on the character of the coast of Texas
between the Sabine and Galveston entrance. The usual field record of angles and descriptions
of the stations and signals have been furnished by Lisutenant Bell and filed with the field notes
of the section. .

Triangulation of Laguna dello, Madre, Teras.— The course intended by my instructions near
the beginning of October, 1860, to Assistant S. A. Gilbert would, in all probability, have carried
the triangulation of the coast of Texas nearly or quite to the Rio Grande boundary, but for
circumstances that arose to disturb the public mind during the winter. Assistant Gilbert
remained at Zanesville, Ohio, while the topography went forward, it being deemed best to wait
the issue of events before pushing the triangulation, as that work was already a full season in
advance of the plane-tuble survey. The progress made in topography will be stated further on.

Mr. Gilbert's camp fixtures and means used in transportation while employed in Corpus
Christi bay in the previous surveying season had been stored at Corpus Christi. At his instance
the former aid, Mr. Charles Hosmer, who served this season in the plane-table party, procured
a receipt from Mr. J. Benton Johnson, with whom the property was stored on the 24th of April,
1860. It is supposed, for reasons which will be given presently, that the articles heretofore
used by the purty of Assistant Gilbert were seized in the early part of May, 1861, by a committee
of the citizens of Corpus Christi. No information respecting them has been received since that
time.

On the breaking out of hostilities in April last, Assistant Gilbert accepted a military commis-
sion and took the field, under the terms of leave of absence, without pay from the Coast Survey,
which have been approved by the honorable Secretary of the Treasury. Inaddition to his duties
as lientenant colonel of the 24th Ohio regiment, as I am informed in a communication from
Brigadier General J. J. Reynolds, (Appendix No. 33,) to whose division that regiment was
attached, Mr. Gilbert superintended the erection of the defensive works at Cheat mountain, in
Western Virginia, and planned and constraeted others, exhibiting in all the skill of an accom-
plished engineer.  He is now colonel of the 44th regiment of Ohio.

Topograply of Aransas and Copano bays, Texas.—The plane-table survey of the coast of
Texas was resumed on the first of December by Sub-Assistant W. 8. Gilbert, and was continued
uutil the end of April.  Mr. Charles Hosmer, heretofore attached to the triangulation party,
assisted in the field-work. Three sheets, showing the topography done by his party, have
been forwarded to the office by Mr. Gilbert. One of them contains the shore-line and details
of the west side of SBan Antonio bay below Webb’s Point, and also the shores of the upper part
of St. Charles’s bay. The second sheet comprises the lower part of Aransas bay, including
part of St. Joseph’s island, and also the shores of the upper part of Corpus Christi bay.
These two sheets fill up the only intervals which remained unsurveyed at the beginning of the
present year between the north end of Galveston bay and Aransas Pass. On his third plane-
table sheet Mr. Gilbert traced the shore-line and topography of Copano bay and of Mission
bay, with the mouth of Aransas river.

The work done by this party brings the topographical survey of the coast of Texas within
one season of the triangulation. Sketch No. 19 shows the advunce made in both kinds of work.
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The following is an abstract of the plane-table statistics:

Shore-line surveyed ««---. oo o Ll e 82 miles.
Roads -+« 0 oo o e e e e e e 18 s
Area of topography, (square miles) . .cevv v ii ol il 373

Sub-Assistant Gilbert retirned to Zanesville, Ohio, early in May.

Before leaving Corpus Christi Mr. Gilbert packed the camp equipage which liad been
in his charge in this section, and placed the property in the care of Mr. James W. Byrne, at
Lamar, to be held, as expressed in the receipt, subject to the order of Mr. Gilbert or other
anthorized receiver, and with the understanding that the packages would be forwarded to
Zanesville, Ohio. The camp fixtures, and also the instruments which had been msed in the
field-work, and which Mr. Gilbert expected to rceeive at the same time, are supposed to have
been stopped at Corpus Christi, as mention to that effect was made in one of the newspapers
of Texas in the month of May.* A sloop-boat, with spars, sails, and rigging, etc., complete,
stored, under the same conditions, on the 19th of April, with Mr. James M. Coffin, for safe-
keeping, at La Salle, was, according to the newspaper account just referred to, seized by the
game ‘‘ committee of safety 7 which took possession of the caump fixtures.

Since the opening of the present year the volumes containing the original entries of
soundings made by the party of Lieutenant Ronckendorfl, U. 8. N.| inside of Matagorda bay
in the working season of 1859-760, and the register of tidul observations made at the same
time, have been received at the oflice.

Tidal observations.—A. self-registering tide-gauge which had been in use at S8t. Mark’s
was removed in the spring, and on the 14th of March was set up at Culcasieu entrance, La.,
and left in charge of Mr. P. H. Donegan. The last letter received from him at the Coast
Survey office was dated May 1, transmitting the observations for April, and reporting the par-
ticulars of an interview with a committee appointed by residents of the vicinity to inguire into
his doings at the entrance of the river. After he had explained to them the nature of his
work he was allowed to continue; but as correspondence with the office in Washington, and
the sending of his pay, became impracticable, he was oflicially directed to pack and store his
gauge, and to return to the office as he best could. As he did not report in person, it was
concluded that he found himself unable to leave the station. In August, however, Mr. A. C.
Mitchell, who had stationed all the tidal observers on the Gulf coast, ascertained that in the pre-
vious month Mr. Donegan was held as a prisoner of war at Lake Charles City, La. As a
station observer, he was entirely alone, and without implements offensive or defensive.

After the gauge had been fairly started at Calcasieu, Mr. Mitchell sailed in the schooner
Twilight, and set a similar one up at Aransas Pass. This was done by the 16th of April
A few days after it became necessary to go to Corpus Christi, a draft sent to him from the
office not being negotisble at Aransas. While he was absent the schooner, with all the
property on board of her, was seized (on the 20th of April) by the deputy collector of the port
of Aransas, Mr. W. H. Jones, and a body of nine armed men.

Mr. Mitchell reached Washington in May, after considerable trouble, and was then assigned
to duty in Section I.

Mr. Donegan regained his liberty in the middle of November, and as soon as possible
reported in person at the office in Washington. He had been employed continuously for fifteen
months at tidal stations on the Gulf coast, when he was interrogated in the beginning of April
at Calcasien. The nature of his occupation being easily made clear to the inquirers, his tide-
gauge was kept in operation until the 11th of July, with the general consent of the responsible
residents. Mr. Donegan states that his arrest at the last-mentioned date, by orders from New

@ Corpus Christi Ranchero, May 11, 1861.
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Orleans, was to be followed by hLis trial as a spy, at Lake Charles City, in the interior of Cal-
cusien parish, about sixty miles from the tidal station, and that he was there in custody until
the 15th of August, when his captors were found Ly a second armed detachment sent from
New Orleans to take him to that city as a prisoner of war. The first detachment reached the
mouth of the Calcusieu alter hiz removal to the interior. He further states that on explaining
the nature of his employment to the governor of Louisiana, at New Orleans, hiz parole was
accepted, but with a reservation which brought him before the insurgent military commander, D.
E. Twiggs, who met his explanations with personal abuse, and ordered his trial by court-martial
as a spy ; that he was thereupon handcuffed, marched to the common *‘lock up.”” and, after
being twenty-four hours without any food, was examined before the recorder of the first dis-
trict of New Orleans, who remanded him to the parish prison, where he was kept for a like
period without food, to await the orders of the military commander ; that he was there incar-
cerated, on the 23d of August, with seven acknowledged criminals, in a space so small and
close that ull had to sustain life by taking turnss at a little hole in the door for air. There he
remained nearly three months, and was at lust liberated through the interposition of the British
consul on the 15th of November.

SECTIOX X.

FROM SAN DIEGO, OR THE SOUTHERN BOUNDARY ON THE PACIFIC OCEAN, TO TIIE FORTY-SECOND PARALLEL,
INCLUDING THE COAST OF CALIFORNIA —(Skercues J, Nos. 20 and 21.)

The work done in the field and afloat will be stated as follows :

1. The continued triangulation to connect the Santa Barbara islunds with the main coast
of California.

2. Extension of the main and secondary triangulation which passes north of S8an Francisco
bay, along the coast of California in the vicinity of Bodega bay.

3. Plane-table survey of the shores of Hulf Moou bay, California, filling an wnterval in the
survey between Monterey and San Francisco entrance.

4. The tepography of Tomales bay, and connexion of that survey with planc-table work
in the vicinity of Point Reyes.

5. The hydrography of Tomales bay.

G. Tidal observations at San Diego and near San Francisco.

Office-work.—The drawing has been completed, and the engraving in preliminary form, of
the chart of Drake’s bay; the drawing of the map of Napa creek and that of the chart of the
approaches to 8an Francisco bay has been completed, and the engraving has been continued on
the chart of San Pablo bay. Additions have been made to the progress sketches of the sec-
tion, and to plates of charts previously engraved.

Triangulation of the Santa Barbara channel, Cal.—Assistant W. E. Greenwell, after re-
visiting the Atlantic coast, returned to San Francisco in June, and at once reorganized his
party for service in the schooner Humboldt. The vessel proceeded to the western end of Santa
Cruz island, where a signal was put up to be observed on from stations on the main shore of
Santa Barbara channel. Others were adjusted which had been previously erected on that
island and on Anacapa. These preliminaries were attended to under the disadvantage of pre-
vailing fogs and gales of wind. At present Mr. Greenwell is engaged in measuring the hori-
zontal angles formed by the island stations with those on the main.——(Sketch No. 20.)

In September Assistant Greenwell made an exploration of the estuary or lagoon to the
northward and eastward of San Pedro. The lagoon was found to be some five miles long, and
separated from the ocean by a narrow strip of sand-beach, over which the heavy southeast and
northwest swells wash in every gale. The estuary has a breadth of only a few hundred
yards, and receives the river Santa Anna. Of the entrance to the lagoon Mr. Greenwell
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reports us follows : -*The outlet or mouth is fifty yards in width, with a narrow bar outside.
upon which I should judge that twelve feet of water at full tide might be found.  Over this
bar there iz a frightful swell rolling and tumbling at all stages ot the tide, making it dangerous
to eross in boats of any kind.”’

With reference to the capacity of' the lagoon as a port or harbor, the folowing remarks
are made in the same report : *It may be that the winter rains accumulating in the river and
lagoon may decpen the bar so as to admit vesscls of thirty or forty tons daring winter and
spring, and with this in view it will be again examined when the spring opens. At the present
time it would be quite impossible to take the schooner Humboldt over the bar, or to cross it in
a boat with tents and provisions for a surveying party. There is no anchorage off the entrance,
and neither point nor headland to give a lee. The smooth, straight beach, with a trend to the
southeust and northwest, gives no protection whatever to vessels from the heavy northwest
swell that rolls in with tremendous torce.”’

The first work of this party in the coming spring will be to examine the lagoon referred
to, and to muke a survey of it, if practicable.

Assistant Greenwell is now going forward with the work of triangulation required to con-
nect the Santa Barbara islands with the coast Iine of the Puacific.

Triongulaticie vorth of Sen Francisco, Cal.—At the date of his last report, September 4,
1880, Assistant George Davidson was transferring his party to station “*Redwood.”” This
station, (Sketch No. 21,) as well as Bodega Hill, was occupied to determine all the secondary
and tertiary points south of Ross mountamn. At Redwood the transit instrument (C. 8. No. T)
was placed in the meridian, and observations made in anticipation of the occultations of’ the
Pleiades, but the cloudy night prevented him seeing the latter.

The followingz are the statistics of the triangulation at the two stations occupied :

Signals ereeted ..o ool e e e e e e e 5
Objects obSCrved PO - ev o orvean i i RN 23
Ap{]gleglncasurcd... T T 3
Number of MeasUTreINeIIS ot v v r vt it s ta it e s s b e e 1,530

The horizontal angles were measured with the Coast Survey theodolite No. 37.

At station Redwood seventy-two measurements of vertical angles were made upon three
objects.

The records were all duplicated, as were also the abstracts of’ the results. The field com-
putation of the triangulation and the L, M, Z of the whole work were made and reviewed, and
also furnished in duplicate. Twenty volumes of original and duplicate rezords of the above
and of previous stations have been received.

In Oclober Assistant Davidson received orders from me to report upon the Atlantic coast.
Leaving California November 5, Lie reported in person carly in December.  Belore leaving the
Pacific coast he obtained for the Coast Survey the free use of the California State Telegraph
line for the determination of the differences of longitudes. He acknowledges indebtedness
for this privilege to . W. Carpeuntier, esq., the president of the company.

Since Mr. Davidson's return to the Atlantic coast he has been engaged in recomputing all
the ohservations of vertical angles made by him during the years 1859 and 1860. Before a
fair copy of this work was finished, special instructions were sent him to make a hydrographic
resurvey of specified portions of the Delaware river, a notice of which has been made under
Section 1I.

Topography of Half Maon bay, Cal—The coast topography below San Francisco entrance,
outstanding near the close of last season, was then taken up by the party of Sub-Assistant W,
M. Johnson, The plane-table sheet will include the shores of Halt Moon bay and the Pacific
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coast immediately adjacent to its approaches. The statistics in regard to the work have not
yet reached the office.

Topography of Tomales bay, Cal.—This survey was commenced at the opening of the
present year by Assistant A. F. Rodgers, and is still in active progress. It is connected with
work previously completed to the southward, and brings up the detailed topography of the
coast of California continuously from San Francisco entrance northward. The shore-line and
other data required for the hydrography of Tomales bay were furnished by this party.

Mr. Rodgers was assisted in the field by Sub-Assistant Julius Kincheloe and Mr. David
Kerr. The statistics of the plane-table work have not vet been received at the office.

Assistant Rodgers has sent to the office the original plane-table sheets of his survey of
Petalums creek.  Engraved reductions from them and from those of Napa creek accompany
this report.—(See Sketch No. 22.)

Hydrograply of Tomales bay, Cal.—At the opening of the present surveying year the
officer whose name is largely identified with the hydrography of the Western Coast had been
recalled, Teaving at San Francisco no officer qualified for meeting the calls likely at any time
fo arise, and which were more likely to become pressing under the force of public events that
transpired in the course of the spring and early part of last summer.

Commander B. F. Sands, U. 8. N., on being reassigned to duty in the Coast Survey, per-
sonally completed arrangements at the office, and on the 11th of June took passage for the
Western Coast to replace Commander Alden. The steamer Active was as soon as possible
repaired and fitted for duty afloat. With this a period was reached so critical to public
interests ag to call for the services of the Active in transporting troops to San Pedro at the
request of Brigadier General Sumner, who, under the orders of the gencral-in-chief, was then
co-operating with Captain Gardiner, the commandant of the navy yard at Mare island. Three
trips were made to and fro with the steamer, and the emergency having been met, preparations
were completed, and the vessel sailed for Tomales bay.

Following close on the topographical survey made by Assistant Rodgers, the hydrography
of Tomales bay was taken up and prosecuted by the party in the Active until its completion
on the 19th of October. In reference to the capacity and character of this harbor Commander
Sands observes : ‘* Over the bar, previously surveyed by Commander Alden, a depth of ten feet
can be carried between sand lumps of seven feet at mean low water, and inside of the bay
depths of from four to nine fathoms are found through the greater part of its extent. Its
shores are becoming thickly settled, and a considerable trade has sprung up in grain and other
agricultural products. These have been carried by small craft, but have so increased as to
call into requisition a steamer, which is soon to commence regular trips. The following are
the statistics of the hydrographic work i’

Miles run In sounding « - evevr crin cin i i i e 176
Points determined on sounding lines. -« vovevtciv il iii aeuen 415
Angles measured » v e e i cann Cha e s he v tee r et ser e e 1,245
Number of soundings cevre vt vin i viii i e 11,705

The original chart has been received at the office. A reduction from it is given with the
charts which accompany this report, as Sketch No. 23.

The steamer Active, though in need of much more extensive repairs, had been fitted out
in the summer, and furnished with such an armament as the vessel would bear, in order to
meet emergencies growing out of the involved state of the country. The first special duty
discharged by Commander Sands was at the request of the commandant of the Mare island
navy yard. The steamer was moored off the magazine, to protect it against a rumored attack
by parties concerned in the present rebellion against the general government. This was in
the latter part of August. Having towed the sloop-of-war St. Mary’s to anchorage off San
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Francisco, the Active returned to her station off the magazine, and remained there until
relieved by the order to pass troops to San Pedro for San Bernardino, which employed the
vessel until the 14th of September. The hydrography of Tomales bay was done subzequently.

Appendix No. 32 contains copies of the orders under which the special serviee was
rendered with the steamer Active.

Tidal observations.—Under the gencral supervision of Lieut. G. H. Elliot, of the Corps
of Engineers, U. 8. A., the tide-ganges at San Diego and San Fruncisco have Leen kept iu
operation throughout the year. The instruments are in the intelligent care of Messrs. A.
Cassidy and H. E. Ubrlandt.

The observations at the temporary station on Cape San Lucas were continued during the
early part of the yvear in order to complete the desirable twelve months’ series, the records for
which are vow full.

SECTION X1.

FROM THE FORTY-SECOND PARALLEIL TO THE NORTHWESTEEN BOUNDARY OF THE UNRITED STATES, IX.
CLUDING THE COAST OF THE STATE OF OREGON AND THE COAST OF WASHINGTON TERRITORY.—
(SxeroE K, No. 24)

The progress made in the survey of this section will be described under the following
heads:

1. Triangulation and plane-table survey of the shores of Koos bay, Oregon.  The sound-
ings were taken up by the same party, and will, if practicable, be completed within the season.

2. Determinations of latitude and azimuth at Gray’s harbor, W. T., and observations for
determining the difference of longitude between the astronomical station there and the one at
Port Townshend.

3. Remeasurcment of the preliminary base at Gray's harbor.

4. The topographical survey of the shores of Gray’s harbor completed.

5. Tidal observations at Astorta, Oregon.

Office-work.—The drawing has been completed, and the engraving commenced, of the chart
of Coquille river, Oregon; and additions have been made to the progress sketch of the section.

Triangulation, topography, and hydrography of Koos bay, Oregon.—The party of Sub-As-
sistant J. 8. Lawson arrived off the bar of Koos bay, in the brig Fauntleroy, on the 16th of
June. The sea belng too smooth at the time to mark the channel by bresking water on the
spits at the entrance, the sailing-master was sent in advance with a boat, and, on a signal agreed
upon, stood in with the vessel and anchored inside of the bay. A reconmaissance was made as
soon as possible, and the site for a base line selected at a distance of several miles from the
mouth of the bay. Its location and the scheme of triangulation, made by Mr. Lawsoun to depend
upon it, are shown on Sketch No. 24. The operations of the party included the determination
of local time by astronomical observations, as well as observations for latitude and azimuth.
The time was ascertained by three hundred and forty-six measures of zenith distances on five
stars with the vertical circle No. 80, near the prime vertical, on nine nights fauvorable for the
purpose. With the same instrument four hundred and twenty-six measures of zenith distances
were made on six stars for latitude. The azimuth was determined by seventy-two observations
on Polaris at its eastern elongation on two nights with the ten-inch Gambey theodolite, C. =
No. 20. The instruments were securely mounted on blocks of wood us the best means at hand
for keeping them steady. All the astronomical observations were made at station Pigeon, (sce
sketch,) on the eastern shore of the bay.

The alignment of the base line was made by Mr. A. T. Mosman; Mr. H. Auderson recorded
the observations of all kinds as they were made, and both assisted Mr. Lawson in the various
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operations of the season. The general statistics of the triangulation are shown in the following

summary:

Signa]s Lo ST R = o S 2K
Stations Q(~r;-upigd e et e e o e e et e et it ar e e 11
[\nglesn]easnred ........................ b e tma s e st e e meas e . 112
Number of observations ccces v vint v eaea Ve e vae aaar tae e e 57052

Ninety-seven objects were observed on, exclusive of over two hundred readings on sub-
sidiary ones intended as points to facilitate progress in tracing the shore-line. The angles were
measured with the ten-inch theodolite, No. 20.

At two stations the altitudes of five others were determined by zenith distances measured
with the vertical circle No. 80, threc hundred and ninety-six observations being recorded for
the purpose. The computations and duplication of records kept pace with the field-work, and
the volumes containing them are now in tho archives of the office in Washington.

In the early part of September, when Mr. Lawson reported in detail, the triangulation had
been completed and the topography was in progress. Fourteen miles of shore-line had been
truced, and the party was making arrangements for sounding out the bay within the limits of
the trrangulation.—(See Sketch No. 26.)

The general character of Koos bay is described in the extracts taken from the report of
Sub-Assistant Lawson, which will be found in Appendix No. 30.

Meteorological observations were carefully registered while the party remained at Koos
bay.

Astronomical observations at Gray's harbor, W. T.-—After completing the angular measure-
ments at Gray’s harbor, the triangulation of which was reported last year, Sub-Assistant J. S,
Lawson occupied the astronomical station near Point Hanson, (Sketch No. 24,) and determinad
the azimuth. He used for the purpose theodolite No. 20, mounted on a block of wood instead
of the tripod. The signal-pole at station Point Hanson, distant 849.5 metres, was observed on
as an elongation mark, and ninety-five observatious were made on the star ¢ Ursze Minoris, near
its western elongation.

The latitude of the astronomical station was determined in the latter part of September,
1860, from two hundred and seventy-two measures of the zenith distances of five stars when
near the meridian. These observations were made on five nights, with the vertical circle C.
8. No. 80. For local time twenty-nine observations were made on the sun with the scxtant
and artificial horizon on four days and one hundred and eighty measures of zenith distance on
seven stars near the prime vertical on five nights,

All the records and notes connected with the astronomical work, and the register containing
the meteorological observations made at the same time, have been forwarded to the office.

Sub-Assistant Lawson was efficiently aided in duty at Gray’s harbor by Mr. A. T. Mosmau.

For the purpose of determining the difference of longitude between Gray’s harbor entrance
and one of the points in the general scheme of triangulation in Washington Territory, Mr.
Lawron transferred his party in the brig Fauntleroy, in the early part of October, to Port
Townshend, and there found the local time by one hundred and ninety-two measures of zenith
distance with eight stars, using, as before, the verticul eircle No. 80. The station occupied
had been used by Assistant Davidson for astronomical purposes in 1852,

After completing the observations at Port Townshend, Sub- Assistant Lawson sct sail with
the Fauntleroy for San Francisco, and reached that port on the 20th of November.

Measurement of the preliminary base at Gray’s harbor, W. T'-—The approximate length of
the line selected on Eld islund had been determined by Sub- Assistant Lawson before taking up
the triangulation of Giay’s harbor. On concluding that work the base was remeasured with
the Saxton and Hilgard apparatus, with the bars No. 1 and No. 2. The length found was
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1,744.31 metres. Mr. Lawson states that fresh sontherly winds interfered with progress in
the work, the line running only a little north of west, (see Sketech No. 24.) and the site being
consequently exposed to all the atmospheric changes pecaliar to the ocean margin. The
measurement was commenced on the 6th and completed on ihe 17th of September. My AL T.
Mosman made the alignment with the theodolite. Stone blocks not being procurable, the ends
of the base were marked by scctions of large trees, cut off with a diameter of about three feet
and to a length of rather more than five fect. These were suuk to their entire length and
secured firmly in tlie ground, the exact termination of the line being carefully marked on each.
The record sent by Mr. Lawson to the office contains a full deseription of the measurement and
of the marks set for identifying the ends of the line on Eld island.

Topography of Gray's karbor, W. T.—From points determined in his triangulation. Sub-
Agsistant Lawson, towards the close of last surveying season, took up and executed a close
topographiecal reconnaissance of the entire shores of Gray’s harbor. The entrance and ap-
proaches north and south for several miles, and the shores to a distance of five miles eastward
from the entrance, were surveved with the plane table. On a second sheet the whole range of
the shores of the harbor to the mouth of the Chehalis river is represented.

This survey, though not minute, 1s in sufficient detail as a preliminary work. The sheet
of the entrance represents all the objects that could be used by mariners as ranges or marks
for approaching or entering the harbor.

Op the sccond sheet, the seale of which is less than that just referred to, Mr. Lawson
sketched in the ontline of the extensive banks or flats that make np a large part of the surface
of Gray’s harbor. In correspondence with his report, after completing the triangulation, this
sheet shows but one practicable channel, (the north channel.) The south channel, he states, is
obstructed by a bar caused by the deposits from Johu's river, and on which small hoats wili
!\‘()lﬂetiﬂles ground.

The sheet of the entrance contains over forty miles of shore-line and ten square miles of
topography cxecuted with the plane-table.

Mr. Mosman assisted in the topography and other field-work of the party.

The remarks made by Sub-Assistant Lawson on the capacity of Gray’s harbor for com-
mercial development, after having passed an extended season there, are in tenor like those
extracted from his report of last yeur.® He states in conclusion that ‘‘the entrance
is tolerably good and will compare very favorably with the other bar Larbors north of San
Francisco. But the navigable portion of the harbor is so contracted, and the approach to the
shores, except at high water, rendered so difficult by the immense flats, as most effectually to
retard its prospect of early development.’”

Mr. Lawson furnished tracings from the sheets of his survey of Gray’s harbor for the use
of the hydrographic party. The original sheets are now at the Coast Survey office.

Tidal observations.—As in former years, the self-registering tide-gauge in charge of Mr.
Louis Wilson, at Astoria, has continued to give excellent results. Lieutenant G. H. Elliot.
United States Engineers, has the general supervision over the work at this station, as well as
at several others on the Western coast. The meteorological observations made by Mr. Wilson
deserve special notice for their completeness.

OFFICE-WORK.

The Coast Survey office in Washington has remained under the charge of Major W. R.
Palmer, United States Topographical Engineers, who, as heretofore, directed the operations of
the several divisions efficiently and acceptably. A. P. Hill, esq., continued in the office as
general assistant until the 30th of April, when he resigned, and was succeeded by Assistant
Edward Goodfellow, who now dischurges the active duties of that position.

% (C. 8. Report for 1860, page 100,
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The report of Major Palmer (Appendix No. 12) is accompanied by sub-reports from the
chicfs of the office divisions, showing the details of occupation in each branch of the office. 1
will here refer to them in brief, using the reporte which will be found at length in the Appendix.

Hydrographic division.—This important branch of the office remained in charge of Com-
mander 8. 8. Lee and Lieutenant Silas Bent, U. S. N., until the outbreak of our national troubles
in the month of April. when both resigned, the first-named officer on the 23d and the latter on
the 30th of that month.

Captain C. P. Patterson, some years ago an officer of the United States navy, and well
known by his intelligence and sagacity as chief of one of the hydrographic parties of the Coast
Survey, was assigned to duty at the head of the division on the 6th of May. The principal
oceupation under the direction of its chief has been the examination and verification of original
hydrographic work, including the charts resulting from it; furnishing sailing directions; com-
pilation of hydrographic sketches. and making projections for hydrographic parties.

M. Arihur Balback executed the details of the work under the direction of Lieutenant
Bent until the middle of April, when he joined the military service as a volunteer. Some time
after the expiration of his term of service, which was followed by severe sickness, he rejoined
the division, and his intelligent services have since been given to hydrographic details, under
the direction of Captain Patterson.

My. L. Karcher has been engaged in making projections for hydrographic partics. He
also replotted =ome preliminary hydrographic work, and has assisted in the compilation of
hydrographic sketches, verifications, and examinations of original sheets. TUnder the emer-
geney which arose in April last the zeal and activity shown by Mr. Karcher aided much in
procuring data of great importance for the public service.

Mr. W. B. MeMurlrie was employed in making projections and drawing views for hydro-
graphic charts until the middle of May, when he was assigned to duty connected with the
preparation of special hydrographic notes in another division of the office.

Tidal division.—This division has been, as heretofore, under the charge of Assistant L. F.
Pourtales, whose reports in reference to coast stations and office-work will be found in the
Appendix Nos. 10 and 12. In the course of the season the tidal data on record proved available
in several emergencies for the public service, the calls for information being met without delay.

The force of the division has been employed as follows: Mr. B. 8. Avery has revised and
consolidated the reductions of the observations at the permanent stations, and has deduced the
daily inequality from the reduction of those in the Gulf of Mexico. Mr. J. Downes has read
off the sheets of the self-registering tide-gauges preparatory to plotting and decomposing the
curves, and has also made various reductions. Messrs. J. B. Gilliss, C'. Balmain, L. M. Johnrson,
and L. L. Nicholson were temporarily attached to this division, and engaged in plotting,
decompositions, and reductions. Mr. J. . Donn has had charge of the office, reading of the
gelf-registering observations, of the correspondence with the observers, &c. M. Thomas and
S. D. Pendleton have made the ordinary reductions of most of the permanent stations.

Mr. (idliss resigned on the 4th of June, and Mr. Johnson on the 19th of September. At
the opening of summer Mr. Belmain was put in charge of the map room, and Mr. Nicholsun
assigned to field duty.

Computing division.—This division of the office has Leen in charge of its eflicient chief,
Assistant Charles 4. Schott. During three months and a half, when he was engaged on a
hydrographic survey of the upper part of Casco bay, Mr..J. Main was left in charge. Of
some interesting and valuable contributions to scieuce by Mr. Schott accounts will be found in
the Appendix (Nos. 22, 23, 24, 25.) The number of computers in the division is less than it
was last year, but the current work required for office use has been kept up. A detailed state-
ment of the work of each is given in Appendix No. 12.

Assistant T. W. Werner has generally been engaged on the calculations of triangulations.
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Mr. E. Nulty has attended to the reduction of the astronomical observations for time,
azimuth, and latitude.

Mr. J. Main to the revision of the astronomical computations and to the reduction of
magnetic observations.

Mr. J. Wiessner has computed triangulations and assisted in the magnetic reductions.

Myr. J. E. Dow has been engaged in copying, and other clerical duties, and R. Freeman in
copying.

The following members of the division resigned during the year: Mr. W. D. Storke, in
February; Messrs. B. H. Todd and J. H. Patlion, in May last.

Sub- dssistant C. Fendall and Assistant A. S. Wadswortl were temporarily engaged on
the computation of solar spot observations made by Assistant Schott in conmexien with
magnetic observations. They have since been on field duty.

Drawing division.—TUntil April 24 this division remained in charge of Lient. Thomas
Wilson, U. 8. 4., and from that date to July 18 in charge of Adssistant Henry L. Whiting, and
since July 18 in charge of Capt. Thomas J. Lee. The distribution of work to the draughtsmen
(Appendix No. 12) has differed but little from that of the previous year. Assistant M. J. Me-
Clery bhas been engaged in filling in topography upon photographed outline, and hachuring
duplicate photographs on a scale of {5454, as a guide for engraving the 444y reductions of the
same. Mr. E. Hergesheimer has had charge of the preparation and generalization of sheets in-
tended for the photograph, and has becn engaged upon reductions of topography and hydrography.
Mr. 4. Lindenkoll on topographical and hydrographic reductions of various scales, projects,
projections, verifications, progress sketches, and special maps for different departments of’ the
government. Mr. L. 1. Williams on fine reductions of topography and hydrography, verifica-
tions and projections.  Mr. 4. Strausz was employed upon hydrograplic reductions and projec-
tions for field parties. My, W. X Martin was employed upon topographical drawings and
filling in topography on photographed outline until his resignation, on the 23d of April. M.
8. B. Linton has made reductions of various kinds, progress sketches, projections, diagrams,
and executed lettering until his resignation, on the 23d of April. Mr. T. Jekyll, during the
short time he was employed in the office, worked upon topography, upon outline reduced by
photography, and on lithographic sketches. M. F. Fuairfax has beeu employed on general topog-
raphy and tracings. Mr. H. Lindenkokl, since his employment in the office, has worked upou
topographical and hydrographical reductions, lithographic sketches, and tracings. Messrs. J.
W. Maedel and W. H. Gardner have made tracings of original sheets to be used in photography,
and Mr. B. Hooe and Myr. W. Fairfax tracings generally.

Mr. Jekyll resigned on the 1st of October, and Mr. Gardner on the 4th of that month.

Engraving division.—The duties of this division were conducted by Lieut. J. B. Smead,
U. 8. 4., until the 24th of April. Since that date the division has been temporarily under
the charge of Mr. Edward Wharion.

The allotment of work to the various engravers has differed but little from that of previous
years.—(See Appendix No. 12.) Messrs. McCoy, Rollé, and Enthoffer have been engaged upon
topography from photographic reductions, and Mi. John Knight upon first class lettering.
Messrs. Sengteller, FPhillips, Metzeroth, and Evans have engraved topography and sanding.

Messrs. Blondeau and Maedel have been employed in topographic engraving; Mr. Barnard
upon sanding; Mr. Kondrup upon lettering and first class outlines; Messrs. E. 4. Macedel,
Pelersen, and Langran, upon lettering and figures; Mr. Ogilvie upon lettering and sand;
Messrs. Bartle, W. 4. Thomson, and Benner, upon topography, sand, and miscellaneous work;
Myr. Klakring in miscellaneous lettering and additions; Mr. Sipe upon outlines and letters; Mr.
J. G. Thompson upon topography and letters; and Mr. Buckle, since entering the office, in
practice with punches as substitutes for figures cut by hand for soundings.

Photograph and Electrotype division.—The details of the work done in this division of the
10
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office will be found in the report of Mr. George Mathiot, (Appendix No. 12,) who is in charge
of the division. Mr. Mathiot has continued to improve the photographic process, and is now
producing glass ‘‘negatives’’ twenty-four inches square. The application of the photograph,
at first limited to the coast charts, scale g5lyy, has been extended to embrace reductions for the
larger scales, the draughtsman using the photograph as he would the hand-reduced outline.
Thus the mechanical process of ‘hand reducing’’ has been almost entirely superseded. The
photograph has also been made useful in miscellaneous copying, and in facilitating the publica-
tion of preliminary charts called for by sudden emergencies.

The engraving of the outlines of two coast charts from the photographs has been com-
pleted, leaving nothing in doubt as to the practicability of reducing and engraving a chart in
detached sections.

The photographic reductions now embrace charts on the scales 345444 vovvo, zosos and
¢ 5oo, besides those of the scale of 5i,4, to which the process was at first confined.

Mr. David Hinkle has assisted Mr. Mathiot in the division, and by promptness and intelli-
gence has met without delay the numerous special calls that have arisen through the necessity
for copies of maps and charts in advance of the time that would have been required for either
engraving or lithographing.

Lithographing division.—This division was organized during the past year, principally to
assist in meeting the great demand for charts required for the public service, as also to afford
the means of bringing out, under my immediate supervision, copies of a set of memoirs of the
coast of the United States south of Delaware bay.

The division commenced operations under the charge of Professor W. P. Trowbridge, As-
sistant in the Coast Survey, and, since his assignment in August last to other duty, has been
continued under charge of Mr. W. L. Nicholson.

Upwards of sixteen hundred impressions of charts and diagrams had been printed up to
October 1, and seventy copies of each of ten memoirs of different parts of the coast had been
struck off at that date.

Since then two other memoirs have been prepared.

At the date of the present report three hundred copies of these memoirs have been dis-
tributed to the naval and military commandecrs at the seat of government and along the coast.

Miscellaneous division.—The officer in charge of this division, Lieut. N. H. McLean, U. S. 4.,
was relieved from duty on the survey in April last. _Assisfant R. D. Cufts succeeded him
in its direction until July, acceding with much promptness and zeal to my request to that
effect in the interval of other important government service, since which time it has been con-
tinued in charge of Assistant Edward Goodfellow.

More than twenty-one thousand copies of maps and charts of the Coast Survey have been
distributed during the year ending November 1, over eight thousand of which have been szent
to the naval observatory for the use of national vessels. Of the annual report of the super-
intendent, of 1839, four thousand copies have been distributed.

Mr. C. Balmain has acted as clerk to the division since the resignation of Mr. Maynadier
in May. Afr. J. Rutherdale, aided by Mr. J. Barretf, has rendered efficient service as printer.
My, W. Mertz, assisted by Mr. F. Hanson, has had charge of the folding room, and has pre-
pared the paper reqnired for fleld parties.

Mr. J. Vierbucher, master machinist, and Mr. A. Yeatman, master carpenter, have promptly
met the numerous calls made upon them by the office.

The details of work done in the several branches of this division are stated in Appendix
No. 12.

On Captain C. P. Patterson, the hydrographic inspector, has devolved the duty of making
arrangements in regard to vessels for the hydrographic work of the survey. This service,
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under u stress which has called for vessels of every class for special uses of the government,
has been successfully performed.

Professor W. P. Trowbridge has rendered valuable ussistance in preparing special informa-
tion needed by the Navy Department, and Assistants H. L. Whiting and Thomas J. Lee in
supervising the issue of special maps for military purposcs.  Assistant L. F. Pourtales has
promptly met the numerous calls for tidal data, and Assistant C. A. Schott questions relative
to magnetic variation, in both of which branches of inquiry no previous season has made so
constant a demand as the present.

In difficult circumstances, arising out of the monetary derangement of the country, the
duties of the general disbursing ageunt, Samuel Hein, esq., huve been discharged with the
judgment due to close attention and regard for economy.

The routine of clerical duties in the Superintendent's office hus been efliciently maintained
by the principal clerk, and the clerical services connected with my duties in the field have been
acceptably performed by Mr. J. T. Hoover.

Respectfully submitted.

A. D. BACHE,

Superintendent United States Coast Survey.
Hon. S. P. CHASE,

Secvetary of the Treasury.
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APPENDIX.

APPENDIX No.

1.

Distribution of the partics of the Coasi Survey wupon the coasts of the United States during the surreying
scason. gf 1860-"61.

Limits of sections. | Parties.

}
|

Operations.

i
|

!

|
Persons conducting operu-
tions.

Sreriox I

From Passamaquod-

dy bay to Point
Judith, including

thecoast of Maine,

New Hampshire, !
Massachusetts,and |

Rhode Island.

Triangulation, to- :

pography, and
hydrography.

Secondary triangu-
lation.

i Secondary triapgu-

lation.

Bccondary triangu-
lation.

Primary triangula-
tionand magnet-
ic observations.

Triangulation. ...

Topography ... ..

Topography..cc...

Topography.......

YL AL Faitield,

C. O. Boutelle. assistant ; W, ¢
H. Dennis, sub-assistaut ; !
C. H. Boyd, aid; R. H. |

Platt, sailing-master.

F. P Webbuer, sub-assistant.

8. Eastman, aid, (part of
geason )

wm

A. D, Bache, superintendent;
G. W. Dean, assistant ; R.
E.
R. H. Talcott, aid, (part of
seagon ;) F. A. Lueber, aid,
(part of season.)

Edmund Blunt, assistant___.

Charles Ferguson, sub-as-

sistant.

I. Hull Adams, assistant; O. :

Hinrichs, aid.

R. M. Bache, asgistant......|

assistant ; .|

3. 0 McCorkle, sub-assistant._|

Halter, sub-assistant; ¢

Localities of operations.

FPreliminary survey made, shore-line
traced, and hydrograp! ¥ executed at
Eastport harbor, Me., and soundings
extended towards the approaches of
Passamaquoddy bay. (See also SRec-
tion V.)

|
i
|
i
|
|
|
|

Triangulation of the coast ot Maine. ex-
tended for plane-table purposes over
Narraguagus bay, Prospect harbor, and

! the neighboring river entrances le-

tween Doosc-a-bec and Mt. Desert

istand. (Seec also Sections V and VI

Triangulation of Great Blue Hill bay and
adjacent coast nf Maine, hetween Mt.
Desert and Isle au Haut. (See alsv
Section V1)

i Triangulation of the upper part of Penol-
scot bay continued from the vicinity
of Camden, northward, and compieted
nearly to the mouth of Penobscot river.

Mt. Monadnoc, N. H., occupicd as a sta-
tion in the primary series of triangles
for connecting the Epping base by
direct course with the base line on Fire
island, and magnetic elements deter-
mined at Mt. Monadnoc. (See also
Section 11.)

Determination of points on the shorex of
Narragansett and Mt. Hope bays for
the topographical and hydregraphic
surveys. (See also Section IL)

Detailed plune-table survey of the shores
of Rockland harbor, Me., and adjoin-
ing shores of Owl’s lHead bay and
Muscle Ridge channel. including the
western shore of Penobscot hay to Foggr
Hill, south of Thomaston. (Sec also
Section V1.)

Topography of the shores of Back river,
Mc., continued between Waestport
island and Kennebec river, including
the islandx in Back river.

Plane-table survey continued on the neck
| of land between the Kennebec and
Androscoggin rivers.
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Limits of sections. * Parties.
SEcTioN T— No. Lo
(Continued.y :

. |
: 11
|
|
|
12
13
) 14
15
i
}
16
1
17
18
1 |
|
b
i
Sxcriox 1L E
From Point Judith | 1

to Cape Henlopen, |
including the cosst: |
of the States of
Connceticut, New

" Topography

York, New Jersey,
Pennsylvania, and
part of Delaware,

Operations.  Persous

tions.

Topography

....... A. M. Harrison, assistant; P,
C. F, West. sub-assistant;
H. W, Bache, aid.

Topography..-—-.. A. M. Harrison, assistant ; P.
. C.F. West, sub-assistant,
(part of seascn;) H. W.

Bache, aid.

i F. H. Gerdes, assistant; C.

Hydrography ...
| Fendall, sub-assistant ; F.
! F. Nes, sub-assistant.
Hydrography . ...-; C. A. Schott, assistant -....

Hydrography ... . H. Mitchell, assistant ; E. P,
‘; Heberton, H. W. Tongfel-
low, and L, L. Nicholson,

aids.
Hydrography - o.-- Lieut. Comg. T. 8. Phelps,
U. S. N., assistant.
Hydrograpby __... W. P. Trowbridge, assistant;

A. 8. Wadsworth, assistant,

Tidal observations »| Samucl Walker, T. E. Ready.

A. D. Bache, superintendent.

Primary triangula-
tions and mag- |
netic  observa- |
tions. !

A. D. Bache, superintendent;
G. W. Dean, assistant; R.
E. Halter, sub-asgistant,
F. A. Lueber, aid.

i

i

conducting  opera- |
|

|

A W. Longfellow, assistant.f’

J
|

Localities of operations.

Shore-line survey of the upper part of
Casco bay extended from Drinkwater’s
Point eastward to Little Flying Point,
including the shores of the neighhoring
islands ; and detailed topography con-
tinued on the eastern side of Harpswell
Neck.

Detailed topography of the southern skore
of Cape Cod bLay completed between
Barnstable harbor and West Bandwich,
including the mouth of Scusset river.

Shore-line survey of the shores of Mt.
Hope and Bristol bays, including part
of the shores of Narragansett bay, and
detailed topograpby commenced in the
vicinity of Swansea and Tiverton.

Soundings in the Kennebec river con-
tinued from Bath, northward, through
Merrymeeting bay; and in the An-
droscoggin from Merrymeeting bay to
the lower bridges. (See also Section
VIIL)

Hydrography of Casco bay nearly com-
pleted by soundings northward and
eastward of Portland harbor, extending
to Harpswell Neck, and northward
from the limit of previcus work to the
vicinity of Yarmouth river.

Determination of the positions and depth
of water on rocks near the entrance to
Sandy bay, (Cape Ann,) Mass. The
currents of Bostorn harbor and Cape
Cod bay observed with reference to
their causes and effects. Hydrography
of Barnstable harbor completed.

Further examination and development
of Phelps’'s Bank, and discovery of three
small banks made in sounding in its
vicinity. (See algo Sections I, TIT and
V)

Hydrography of Narragansett bay exe-
cuted and completed on the eastern
side, between Prudence island and
Rhode Island, including Mt. Hope bay
and Bristol bay, with the mouths of
their rivers.

Tidal observations continued at Eastport,
Me., and at Charlestown navy yard,
Mass.

Inspection of parties working in this
gection, generally, in the month of
October.

Biue Hill and Box Hill, Conn , occupied
for connecting by direct course the pri-
mary base on Epping Plains, Me., with
that on Fire island. Magnetic elements
determined at both stations. (See also
Section I.)
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Limits of sections.

I
|
t
|

Parties.

Operations.

i
i

Persons conducting opera- |

Localities of operations.
tions.

Secrion 11—
Continued.

Srctrox IT1.

From Cape Henlopen
to Cape Henry, in-
cluding the coast of
part of Delaware,
and the coast of
Maryland au part
of Virginia.

6

Hydrography

Triangulation .....

Secondary triangu-
lation.

Topography and
hydrography.

Hydrography - .-..

Tidal observations .

' Triangulation -.._.

Triangulation . ...

{

Topography ceana.

‘ Topography .coooos

Reconnaissance.. ..

H. L. Whiting, agsistant; F,

Captain W, R. Palmer, U. 8.

Edmund Blunt, assistant ; W,
S Edwards, sub-asgistant;
F. M. Wise, aid.

Triangulation to determine the position
of points for the plane-table survey of
the shores of Connecticut river. be-
tween the entrance and Goodspeed's
Landing. (See also Scction 1.)

Johu Farley, asgistant : C. M,

Triangulation of the coast of New Jersoy
Bache, sub-assistant.

revised by ocenpying stations between
Sandy Hook and Shark river. (See
also Section IIL.)

John Mechan, sub-assistant:
. R. Hassler, aid.

Shore-line survey of Hudson river exe-
cuted between Anthony’'s Nose and
Tivoli, and soundings completed from
Rhinebeck and Tivoll. (See also Sec-
tione 111 and IV.}

Development by soundings of the sand
ridge off Barnegat Light, N.J.; and
hydrographic examination of the vicin-
ity of the Five Fathom bank off Cape
May. (See also Sections I, ITI, and IV,)

Lieut. Clomg. T. 8. Phelps,
U. 8. N., assistant. .

George Davidson, assistant._ Hydrographic resurvey of the channcls
of the Delaware 1iver, in the vicinity
of Pea Patch island ; near Red Bunk ;
and opposite Philadelphia. (Sec also
Section X.)

R. T. Bassett ._._.__......." Observations continned at Governor's
island, (New York harbor.)
John Farley, assistant_ ... . Triangulation of the Potomac river in the

vicinity of Blakistone island, and sta-

tions established and partly ocenpicd
| for extending work upward to Swan
I Point, (See also Scction I1.)

W. H. Dennis, sub-assistant : | Points determined for the survey of the
C. Ferguson, sub assistant; Potomac between Georgetown and
Charles Hosmer, aid. Alexandria, and for completing the to-

pography of the District of Columbia,
See also Sections [ und V.)

Minute topographical survey of the parts
of Fairfux county, Va., adjacent to the
Potomuac river, between Little Falls
and Mount Vernon; and survey of Mont-
gomery county, Md., and banks of the
Potomac north of the District of Co-
lumbia.

W. Door, sub-assistaut ; J,
Mechan, sub-assistant ; P, :
C. F. West, sub-assistant, |
(part of the scason ;) Cleve- |
land Rockwell, aid; ¥. R, |
Hassler, W. W. Harding, !
and A. W. Muldaur, aids,
(part of scason.) ;
i

1. Hull Adans, assistant ; S. Shore-line of the Potomac traced from

A. Wainwright, sub-as-| Piney Point upward to Blakistone
sistant. F island for the regular detailed survey
i of the river,

i

Topographical reconnaissance of White
House Point, Mathias Point, and Lower
Cedar Point, and lines of soundings in
the vicinity of each run across the
Potomac river.

Topographical Engineers, i
assistant ; Charles Junken |
and W. F. Sands, aids. f

i

i
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Upcrations.

SUPERINTENDENT OF

tions.

. Persons conducting opera—‘v

Localities of operations.

Secrony 11—
(Continued

Secrion IV. J
From Cape Henry to
Cape Fear, includ- |
ing part of the
coust of Virginia °
and N. Carolina.

SEcTIoN V.

From Cape Fear to |
St. Mary’s river, :
including the coast ’
of South Carolina
and Georgia.

e o B e

-1

Hydrvography ... __

‘ Triangutation. ... i

Topography . cea_.. |

E Hydrography .. ..

Triangulation and |

i Triangulation ...

i Hydrography -.-.. !

topography.

Triangulation. ...

Topography..cecaa.

Topography._.___.. !

Hydrography ...

Tidal cbservations .

t
|
(

Lieut. Comg. T. S.

C. 0. Boutclle,

Lieat. Comg. T. S. Phelps,

U. 8. N., assistant; W.B. !
McMurtrie, A. W. Mul- |
daur, F. A. Lueber, aids.

topographical
agsistant ; A
worth, assistant.

F. B. Hassler, aid.

U. 8. N., assistant.

Hinrichs, aid.

Captain T. J. Cram, U.S.'
engineers, |
8. Wads-

John Mechan, gub-assistant ;

Phelps,

C. . Bolles, assistant ; O.

' Tidal observations .| J. W. Donn, M. ¢, King..-.‘

assistant ;

Licut. Wm. Craig, T. 8. -
A., assistant ; C. H. Boyd, :

aid,

P. P. Dandridge, aid.

J. D. Bradford, aid.

F. P. Webber, sub-assistant,

Cleveland Rockwell nnawno-<

Lieut. Comg. C. M. Fauntle-

roy, U. 8. N., assistant.

T. 8. N., asgistant.

Lieut. Comg. J.P. Bankhead,

W. R Herron...caoeecmuen

H. S. DuVal, sub-sssistant ;

|

General reconnaissance and soundings in
the channel of the Potomac from Blaki-
stone island upwards to Georgetown.
(See also Sections I, II, and IV.)

Beries completed with the self-registering
gauge at the Washington navy yard,
D. ., and obgervations continued at
the permanent station, Old Point Com-
fort, Va.

Instructions for continuing the triangu-
lation of Pawmplico sound, and for
making magnetic observations.

Supplementary plane-table work on part
of Roanoke island ; on Durant’s island
and adjacent shore ; and at the mouths
of the Chowan, Cushai, and Roanoke
rivers.  (Sce also Sections 1I and IIL)

Examination and soundings in the vicini-
ty of an alleged shoal off the ¢ False
Cape,”” coast of Virginia, below Cape
Henry.

Instructions for continuing triangulation
and topography from Little river,
southward, along the coast of South
Carolina.

Instructions for completing the primary
triangulation between DBeaufort en-
trance, 8. C., and Savannah. (See also
Section 1.)

Secondary triangulation of the coast of
Georgiacompleted, including the Inland
Passage, between Cumberland island
and the main, and connecting with the
survey of Fernandina harbor. (See also
Sections T and VL)

Instructions for completing the topogra-
phy of tributaries of Port Royal sound,
S. C. (See also Section III.)

Instructions for the plane-table survey of
Wassaw sound, and for completing the
topography of 8t. Catharine’s sound,Ga.

Tnstructions for the hydrographic survey
of 8t. Catharine’s sound, Ga., and for
commencing work in Wassaw sound.

Instructions for completing in-shore hy-
drography in the vicinity of St. Simon’s
island ; and for running supplementary
off-shore lines, and making observations
on currents off the coast of South Caro-
lina and Georgia.

Series at the Charleston custom-house,
§. C., continued, and record received
for three weeks of April and for pre-
vious months.
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Operations.

tions.

" Persons conducting opera- !

Localities of operations,

Secrion VI

From St.Mary'sriver
to 8t Josepl'sbay,
inchuding the east-
ern and part of the
western  coast  of
the Florida penin-

sula, with the Flo- |

ridarcels and keys.

Secrrox VII.

From &t. Joseph’s
bay to Mobile bay,
including part of
the western coast
of Florida and the
coast of Alabama.

11

No.

10

|
Triangulation. .. _. ‘]
1‘
|
1

1
i
i
i

topographical
assistant ;  Lieut.

Captain M. L. Smith. T. S
enginecrs, :
L.

G.

Cole, U. 8. AL, assistant ;-

J. B. Grant, aif.

F. P. Webber, sub-assistant ;

Triangulation _____
¢ P. P. Dandridge, aid.
Triangulation - ..__. Lieaxt. W. G. Gill, T. S A,
assistant ; Licut. Q. D
Greene, U. 8. A, | assistant.
Triangulation and . Charles Ferguson. sub-assist-
topography. ! ant; J. D. Bradford, aid.
Triangulation - .... G. A. Fairficld, assictant :;
McLane Tilton, aid.
i
Triangalation - .. Lieut. W. T Terrill, U, §. A.. °
o assistant @ W, 8, Edwards,
. sub-assistant.
Topography..caea.. i F. W, Dorr, sub-assistant ; E.
S Heberton, aid.
/ v
! ;
i H
?
Topography .~u. ... | C. T.Tardella, sub-assistant ; '
L TGl Bowie, aid.
Hydrography ... i Lieut. Comg. J. P. Bankhead,

U. 8. X, assistant,

Tidal observations _| J. A. Walker, E. G. Meares,
A. M. Smith, H. Benners.

i
{

Astronomical, tele-
graphic, and mag- |
netic observa-
tions.

toodfellow, assistant; J.
H. Toomer, sub.assistant ; |
H. W. Bache, aid ; R. H.

Talcott, aid.

Instructions for extending the airiine
trinngalation from Guainsville, sonth-
ward and westward. across the head
of the Florida peninsula, in the direc-
tion to Cedar Keys.

Connexion made through the Inland
Passaze, by triangulation. between the
completed survevs of Fernauwdina har-
bor and St. John's river entrance. (See
also Sections T and V)

Instructions for extending the trianzula-
tion of the eastern coast of Florida,
fiom Matanzas injet, southward.

Trianzulation of Indian river. Fla., com-
pleted from Willis's bay, northward, to
the ¢ Narrows " and phe-table pur-
vey ot the <bores i the vicinity of Fort
Capron, withiu the limits of previous
triaugmlation.  (See also Seetion 1)

Inside  triapgulation of the Florida reef
extended across Chatham bay, from
Pie key. westward. to Deep Point. and
northward to the ghore of Florida pe-
ninsula.  (See also Scetion 1.)

Triangalation from Tanta Rasa, north-
ward and westward, between Pine
island and the main land of Florida,
nearly completing the preliminary sur-
vey of Charlotte harbor,

Plane-table survey of the eastern coast of
the Florida peninsula, from the head
of Guano river, northward, to Diego
Plains, and of the adjacent shores of
North river; completing the topogra-
phy between St John's river and St.
Angustine lLarbor. (Sce also Section
111,

Survey of keys in the lower part of
Barnes's sonnd, or Chatham bay ; and
topographical detailsnearly eompleting
the survey of Charlotte harbor.

Instructions to sound at the entrance
and in the approaches and channels of
Charlotte harbor.

Series continned until April with self-
registering gauge at Fort Clinch, and
until May at Tortugas.

G. W. Dean, assistant; Eiw’d ° Longitude of Pensacola determined by

telegraph in conhexion with Mobile.
Azimuth observed, and Iatitude and
magnetic elements determined at Pen-
sacola. (See also Section L)
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Limits of gections.

|
Secrion VI[—
Continued, |

SecTroN VIIL i
From Mobile bay to |
Vermilion bay, in- f
cluding the coast |
of Alabama and’
Missirsippi, and
part of the coast ot |
Louisiana,

!
i
|
|
}
i

secrion IX. |

From Vermilion bay
to the Rio Grande |
boundary, includ-
ivg purt of the
coast of Louisiana |
and the coast of |
Texans.

Parties.

Operations. " Persons conducting  opera-
: tions.
No. 2 Triangulation - oo ._; @G, H. Bagwell, cub-assistant;
i i M. O. Hering, aid.
i :
I |
|
|
|
| i
i
3 Tiiangulation oo, ‘ S, C. McCorkle, snb-assistant,
i ¢ H,W. Longfellow, aid.
| |
: |
1 l
| ; .
4 Triangulation ... .. ¢ F. H. Gerdes, assistant ; J. G.
J i Oltmanns, sub-assistant;
! i €. Fendall, sub-assistant.
5 ’ Topography _..... N.S. Finney, sub-assistant;
! i L. L. Nicholson, aid.
i i
6 | Topography ...... 1‘ G. D, Wise, assistant,
|
| |
!
7 | Hydregraphy ... | Licut. Coma. T. S, Phelips, U.
P 80N, assistant.
|
i
i
) !
8 | Tidal observations .| . oo omciomenccnrnana.
|
|
| |
1 : Triangulation and . R. E. Halter, sub-assistant; J.
topography. | L. Tilghwan, aid.
|
i
\ |
| !
| |
p) } Triangulation .. ... | F. H. Gerdes, assistant ; J. G.
! [ Oltmanbs, sub-assistant ;
! I G. U. Mayo, aid.
E |
§ H
! i
| |
3 | Tidal observations .! A, C. Mitehell oo _________
i i
[ |
| z'
|
|
1 | Triangulation ... Lient. Geo. Bell, 7. 8. A, as-

]

1

1

l i slstant,
i '

i

SUPERINTENDENT OF

Localities of operations.

i Trinngulation of the western coast of
' Florida peninsnla extended from the
; vicinity of Bayport sonthward to Tam-
| pa bay, including the waters of &t
I Joseph's bay (south) and Clear Water
i harbor.

Statjons selected on the shores of 8t
i Joseph's bay, (north,) and lines opened
! for the triingulation and for connecting

that work with the survey of St
George's sound.  (See also Section 1.)

! Supplementary triangulation of Black-

| water bay to furnish points for its sur-

f voy between Escribano Point and Bag-

| dad. (See also Section L)

Coast topography completed in the vi-
cinity of Bayport, Fla , and survey
made of the town.

Instructions to complete the plane-table
survey of £t James's island andCrooked
river, and for extending the topogra-
phy of St. Vincent's sound westward
of Indian Pass.

Ingtructions to complete the hydrography
of Bt. George's sound by additional
lines between Cat Point and Royal
Bluff, and for soundings between St.
Mark’s harbor and Southwest cape.
(3ee also Sections I, 11, III, and IV.)

Serivs continued until the middle of No-
vember, 1860, with self-registering
gaunge, at Warrington navy yard.

Instructions to connect the survey of the
Chandeleur islands with that of Mis-
sigsippi delta by triangulation across
the waters of Isle au Breton sound, and
for the plane-table survey of the in-
cluded shore and keys.  (See also See-
tion 1.)

Triangulation commenced to provide
points for the survey of the Southwest
Pass, (Mississippi delta.) Instructions
to connect Berwyck bay, La., with At-
chafalaya bay, by a chain of triungles,
including Atchafalaya river. (See also
Section L)

Observations continued until April at
Great Point Clear, (Mobile bay;) at
Southwest Pass, (Mississippi delta,) un-
tik February ; and at Isle Derniére until
April.

Triangulation of the coast of Texas ex-
tended trom Btevenson’s Point, north-
ward and eastward, to the High islands,
inciuding Robinson’s, East bay, and
other intervening bayous.
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Limits of sections. ~ Parties. ! Operations, ;. Tersons conducting opera- | Loculities of operations.
3 ! ' tions. !
Seeriony IX— " No. 2 Triangulation -.__.. S, A, Gilbert, assistant .o __ .. . Instructions to extend the coast riangm-
Continued. : ; lation frone Corpus Chyisti, southiward,

i through the Laguua Madre,

i 3 Topography eee--.’ W.S Gillert, sub-as<istant: ' Sopplementary  topography  completing
: ; Charles Hosmer, aid. i the survey of 3t Cliaries's, Copaue, and
i : ! : Aransas bays, Tex.

4 i Tidal observations .: A, C. Mitchell oo oo o o.. Serics  continued  with  self-registering
! eatge at Calcasicu, La., until May.
; .i
Seerion X. | i

From San Dicgo, the 1  Triapgulation. o...0 W, E. Greenwell, assistant: : Signals erected for continuing the trian-
southern bounda- Julius Kincheloe, sub-as- 1 polation reguired to conuect the Santa
ry of the United : ristant, i Barbura islatuds with the main coast of

States on the Paci- ! i California.

fic, to the forty- | i

second  parallel,

including the coast }

of California. i | :

i 2 . Primary and sec-  Georze Davidson, assistant ..’ Observations completed at stations near

i ondary triangu- | i Bodega bay. extendine the main and
lation. i I secandary trinngulation of the const of

Calitornia to that bav from the south-

ward.  (See alzo Section 11

3 Topegraphy_ ... i W. M. Johuson, sub-assistant.; Plane-table survey of the shores of Hulf
Moon bay, Cal . to complete the const
topography of California hetween San
Francisco entrance and Mouterey.

| 1

4 . Topography.......' A F. Hodgers, assistant ; Da- | Detailed survey of the ghores of Tomales
i vid Kerr, aid. Ly nearly completed, connecting with
! j " the topography of Puint leyes and
] | Drake's bay.

i i

: 51 Hydrography --..." Commander B, F. Sands, Ul Hydrvograpliy of Temales bay, Cal , com-

: | 8. N assistant, b pleted.
H i |
; 6 i Tidal observations .| A. Cassidy, H. E. Ulnlandt ... Observations continued with self-register-
i | ! ing gauges at Sau Diego and San Fran-
i | cigco, Call
* %
Seerion X1 \ :
I
!
From the 42d paral- : 1 | Triangunlation, to- ‘ Jo 8. Lawson, sub-assistont ¢ Preliminary base measured ; triangula

lel of latitude to
the northwestern !
boundary of the
United States, in-
cluding the coast
of the State of
Oregon and the
coagt of Wushing-
ton Territory.

poegraphy, and : AT Mosman, aid ; H. Au-

tion executed, and the topographical
hydrography. derson, aid,

survey made of the shores of Koo
bay, Oregon.  Hydrography of the bay
cownenced.

2 Astronomical ob- | J. 8. Lawson, sub-assistant : ' Latitude and azimuth determined at

servations  and A.T. Morman, aid ; H. An- Gray's lLarbor, W. T.  Treliminury
topography. derson, aid. base remeasured and  topegriphical

survey completed.

3 ' Tidal obrervations .} Louis Wilson. o oo oo oo, : Observations continned with the  self-

! .
I registering tide-gange at Astoria.
i
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List of Army Officers on Coast Survey duty at the opening of the surveying year 1860-"61.

l Date of attachment.

Officers. Rank.
T.J.Cram coeemae ccaas : Captain topographical engineers Lo ___...._ .} March 26,1858
W, B Palmer.ooomeoao oo oo dooooooaoan doo L ‘ November 17, 1857
M.L. Smith.ooaoaaaao. " December 9, 1856
N. H. McLean March 21,1860
GoBell oo .. ! First lieutenani st avtillery .o .. L _.. : November 15, 1859
W. G Gill ecacn e " First Heutenant 4th artillery .coaoo.oooL.. I June 16, 1860
W.R. Terrill e oo en oL [ U [ 2 ! March 19, 1858
J.R.Smead ..o _Lo____.. First Lientenant 2d artillery. _oooo - oL . ! May 21,1859
T. Wilson ccncaannuaa.., First lieutenant 5th infantry coooiooaoaioo0 [! May 26,1857
R.G Cole.cuowaaooot . First lieutenant 8th infantry oo oo : June 11,1859
W.Cralg oo ...... [ [ DO AOum e L. March 9, 1R60
0.D. Greene . ocoaneo .. " Second leutenant 2d artillery cvoaooanaaaas November 23, 1859

Resigned February, 1861 __.
Detached April 18, 1861....

Remarks.

Resigned April 1, 1861
Detached April 18,1861 ...

Resigned January 10, 1861_.
Detached April 18, 1861.__..

APPENDIX

List of Navy Offficers on Couast Survey duty at the opening of the working season of 1861.

No.

5.

T

Vessel. | Locality of service. Officera, Rank. | Date of attach- Remarks.

{ ment.
i
!; Office-work .o.o. ... 8.8 Lee cuaaan.. Commander. ......] Aug. 8,1859. | Resigned April 23, 1861..

Steamer Active. Sections X and XI. .} B.F. Sands__.__.|..o.._ dooo_wo ... May 24,1861.) On service afloat during
1 the vear.
L Office-work eece e ae | W T . MusCoae e fouaaas [o s T, Feb. 27,1857, | Resigned May 2, 1861 ...
| DO v 8. Bent - oo .-.| Lieutenantoo.. .. March 1,1860. | Resigned April 30, 1861 .

Steamer Bibh __, Waiting instructions. .| R. B. Pegram ....| Lieut. commanding.; Oct. 1, 1860. | Resigned April 17,1861..

Sch’r Varina. ..’ Under instructions for | C. M. Fauntleroy.joaceen AOnccancmena! Nov. 13,1858. | Detached May 1,1861.._
{ Section V.

Sch’r Crawford . Under instructions for | J. P. Bankhead ..|.cc. o .dOmecnana. .. Oct. 16,1858, | Detached June 8,1861 ..
| Bection V.

Steamer Corwin. Under instructions for | J. Wilkinson ____|._____ do___..___. i June 25, 1839. | Resigned April 6,1861___
1 Section V1.

Steamer Vizep .. Bections I, IT, TIT, and | T. 8. Phelps - cae.{eenae.domoennnnnn. Aug. 24,1859, | On service afloat during
iV, the year.

Schooner Arago.’ Waiting instructions..| J. C, Febiger oo j.cocn. d0cecnncun. .| Oct. 29,1860. | Datached May 22, 1861..

Under instructions for | D. D. Portera oo feacnnn G 1 T, Sept. 28,1860. | Detached April 5,1861 ..

Steamer Active.
Sections X and XT1.
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Information furnished from the Coast Survey ofiice by authority of the Treasury Depariment i reply to
special calls during the year 1S60-"61.

Date. Names. Drata furnished.
18690.
Oct. 9 | G. W. Blunt, esg., New York.oaaeoaooooa.... Tracings showing lines of deep-sea soundings across Jeffrev’s
Ledge, and hydrography from Cape Ann to Seal island, Mass.
22 Hon. Secretary of 8tate. cccaccmccnc e, Tracing of resurvey of Maftitt’s chanuel, 8. €.
23 | James Howard, esq., Portland, Me__._._...... Hydrography of Portland harbor. Me.
31 | G. W, Blunt,esq., New York ceecummoocaoniaas Tracing from hydregraphic survey of East river from Hell
Gate to Throg's Neck, N.Y.
Nov, 18 |ccemme-- [ ¥+ J I Tracing of Asia Rip, southeast of Nantucket, Dss.
28 Hon. H. Fish, New York. . __________. Tracing of Irvington and vicinity, Hudson river, N, Y.
Dee. 16  P. Witzel,esq., New York e o ccemaonccmaemvas. . Tracing of topography of Newark Neck, N.J,
17 E. F. Northam, esq., 8an Francisco,Cal._ ____. Tracing of topography of west shore of Sun Francisco bay,
from Point San Bruno to Point San Francisquito.
24  Captain G. W, C('ullum, corps of engineers_.... I'racing of comparative sketch of Maflitt's channel from sur-
veys of 1855, 1859, and 1260,
1861.
Jan. 8 | Lieutenant J. €. Clark, U. 8. A Lo ... Tracing of triangulation of Charlotte harbor, Fla., (upper
shect.)
March 2 | Croton Aqueduct Engineers, New York city....| Tracing of hydrography of Iarlem river and Spuyten Duyvel
creek, N Y.
May 7 | Major General B. F. Butler, U. 8. A _.___._._..} Tracing of topography in vicinity of Ft. Monroe and Cape
Henry.
.7 S D QO o cmt s cicmcccaccccccccosasame e Tracing coast of North Carolina from North river to Kill
Dievil Hills.
25 Commander H. 8. Stellwagen, U. 8. N (........ Tracing coast of North Carolina from DPay Signal to Wreck
Stafford.
25 | Major General B. F. Butler, U. 8. A oo ... Tracing of Currituck sound, N. C.
25 Jeeeeoon- QO - e e Tracing of Head of Currituck sound, N. C.
June 11 oo o U PIPN Tracing of reconnaissance between Cape Henry and Elizabeth
river.
12 | War Department o . oo ... Map of the country between York and Rappahannock rivers,
Virginia.
18 | Major Hartman Bache, topogruphical engincers.| Tracings of Lower (‘edar, Mathias, and White House Puints,
- Potowmac river.
18 | General Joseph G. Fotten, corps of engineers ..j Tracings of Lower Cedar, Mathias, and White House Points,
Potomac river.
20 Commander J. H. Rowan, U. 8. N.___.._._ eaw.l Tracings of Lower Cedar, Mathias, and Whit> House Points,
Potomac river.
20 Hon. Secretary of the Navy voeemeooocnn. Tracings of Lower Cedar, Mathias, and White House Points,
Potomac river.
20 | Major General B. F. Butler, U. 8. A ...........| Tracing of topography of Old Point Comfort, Sewell's Point,
Newport News Point, &c.
27 P. Stine Sanderson, esq oo caimeocomaano. Tracing of hydrography between Ft Monroc and Newport
News Point, for laying down submarine telegragh cable.
27 Navy Department acocmoocvininmececacna e--| Tracings of Lower Cedar, Mathias,and White House Points,
Potomac river.
July 20 | Capt. W, F. Reynolds, topographical engineers..} Tracing of topography of Old Point Comfort, Sewcll’s Point,
Newport News Point, &ec.
Aug. 2 | Major J. G. Barnard, engineers....- v esee-waa.| Photograph copy of ground of occupation and defeuce, west
sitle Potomac river.
6 | Commander H. S. Stellwagen, U.S. N ... Tracing of Coast of North Carolina, from Bodies island to
Nag’s Head.
8 | Capt. A. W, Whipple, topographical engineers..} Photograph copy of ground of occupation and defence, west
side Potomac river.
9 Brig. Gen. George A. MoCall, U. 8. Acenenee oans| TFracing of topograpby of 0ld Point Comfort, Sewell’s Point,
Newport News Point, &c.
10 | Captain H. G. Wright, engineers ._____._.__._. Photograph copy of ground of eccupation and defence west

side Potomac river.
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Numes.

1861.
Auvg. 10

10

10
12

13
13
15
19

22
23

Sept. 3

10
10

10
12
14
17
17
18
21
27
28
Oct. 4
12
13

16

Major J. G. Barnard, engineers

Drig. Gen. W. B. Franklin, U.8. A cooaoooos|

Jig. Gen. H. G. Wright, To 8. & oo oeeemnns

S AO oo e mmeemmmmmmm——— :
........ 1< SRRSO
" Major Gen. George B. McClellan, U. 8. A ... ;

Brig. Gen, H. G. Wright, U 8. A .. coavoaonn w

Brig. Gen. 8. P. Heittzleman, U, 8. A cnvnaans

| Major Gen, George B. McClellan, T, S. A
i Major J. G. Barnard, engincers

! Lientenant Henvy M. Robert, engineers. ..o .o.. :

Treasury Dopartment. oo oo inovaeanas mm—- i
Light-house board o ooo oo cae i iaat

Major J. N. Macomb, topographical engineers

Light-house board cece cmeo oo nicanaunn

Major J. G. Barnard, engineers. ..o oo caon

. Mejor J. N. Macomb, topographical cngineers..

Major J. G. Barnard, engineers

Major J. N. Macomb, topographical enginecrs ..

Major J. G. Barnard, engineers...coecarcnana-
Lieut. I. L. Abbott, topographical engineers ...
. Major J. N. Macomb, topegrahpical engineers ..
" Brig. Gen, W. B. Franklin, U. 8. A--uce- ——m————
Commander J. A, Dahlgren, U. 8. N

Biig. Gen. H. G. Wright, U. S, &
Commander C. H. Davis, U. 8. N

. Commander R, Wainwright, U. 8. N oo
Captain B. 8. Alexander, corps of engineers ._..
Major W. R. Palmer, topegraphical engineers. ..

Major Gen. George B. McClellan, U. 8. A

i Lieut. Colonel J. N. Macomb, A. D.Cooeiaene.
RO o g S .

' Brig. Gen. Fitz Jobn Porter, U. S AL ... ...

Data furnished,

Photograph copy of ground of occupation and defence west
side Potomuc river.

Photograph copy of ground of occupation and defence west
eide Potomac river.
Tracing of upper part of Edisto and Jehossee islands, S. C.

Tracing of sea-coast of South Carolina from Port Koyal to
mouth of May river.

Tracing of sca-coast of South Carelina from mouth of Savannah
1iver te mouth of May river.

Thotograph copy of ground of occupation and defence west
side Potomac river.

| Tracing of St. Helena Sound, 8. C.
Tracing of South Edisto river, 8. C.

Tracing of Daw island in Port Reyal sound, 8. C.

Tracing of const of Sputh Carolina from Fripp's inlet to Port
Royul sound, 8. C.

Photograph copy of ground of occupation and defence west
side Potomac river.

Tracings from original plane-table shects of work in Virginia.

Photograph copy of ground of occupation and defence west
side Potomac river.

Photograph copy of ground of occupation and defence west
ssde Potomac river.

 Photograph copy of ground of occupation and defence west

side Potomac river.
Tracing of topography of Hatteras inlet, N. C.
Tracing of hydrography of Ocracoke inlet, N. C.

Photograph copy of ground of occupation and defence west
side Potomac river.

Tracing of hydrography of Hatteras inlet, N. C.
Photograph copy of ground of occupation and defence west
side Potomac river.

Plhotograph copy of ground of occupation and defence west
side Potomac river.

Photograph copy of ground of occupation and defence west
side Potomac river.

Photograph copy of ground of occupation and defence west
side Potomac river.

Tracing of reconnaissance of Mathias Point, Potomac river.

Photograph copy of ground of occupation and defence west
side Potomac river.

Photograph eopy of ground of cccupation and defence west
gide Potomac river.

Photograph eopy of ground of occupation and defence west
side Potomac river.

Tracing of reconnaissance of Mathias Point, Potomac river.

Tracing of St. Mary’s river and Fernandina harbor, Fla.

Photograph copy of ground of occupation and defence west
side Potomac river.

Photograph copy of ground of occupation and defence west
side Potomac river.

Photograph copy of ground of occupation and defence west
side Potomac river.

Photograph copy of ground of occupation and defence west
side Potomac river.

Tracing of plune-tuble work abeve Chain bridge on Virginia
side of Potomac.

Photograph copy of ground of occupation and defence west
sidle Potomac river.

Photograph copy of ground of occupation and defence west
side Potomac river.

Photograph copy of ground of occupation and defence west
side Potomace river.




APPENDIX No. 5.

Statistics of field and office-work of the United States Coast Survey during the years—

Previous, 1844, 1845, | 186, | 1847, 1848. | 1849, 1850, 1€51, 1852, 1853, ‘ 1854, 1855, i 1856, 1857, 1858, 1859. | 1860. Total.
1o 1844 ]‘ ! ;
| T A
Reconnaissance— | | i |
Area, in square miles, ceses ! 9,642} 1,140 | 3,739 1,830 0 2,050 1 3,040 : 10,159 | 3,080 3,510 | 1,708 | 1,708 | 7951 1,487 4,072 2,853 709 | 1,782 6,050 61,304
Parties, number of, in each year ,oees ecenss 4 2 5 7 4 6 ] 5 13 . 7 5 8 4 3! ) U
Base lines-- 4} } i
Primary, number of L ciiivissiniisinssanane 1 > O 1 Livieaa, T D | I R O FT O 10
Becondary, number of . cociiiiiiranrsiaess 21 i e 2 1 ' 4 3 3 4 5 2! 8 8 1 4 5 2 54
Length ofyin miles.ccuve viiens vvnnersiane. 19 ST T . 91 13 ‘ 6} 17 2 4 18 3 24} 9 9 3 61! 1 1644
Thianguiation— ' ! : } \ : ‘
ATen, it SQUATE INTI0S 0 ve vyeees veeenseeens | D076 | 795 2156 | 1,185 0 1,903 ] 2,502 4,000 | 2,007 | 2,465 1,703, 3,680 2,701 | 2729 2,79, 1,640 RN R R 52,555
Extent of general const, in m 570 1790 162 230 15 115 285 21 pi¥} 230 U1 ek \ 188 3% 357 278 308 § ' 4,345
Extent of shore-line, in miles, including : } ‘ ! ! } ‘
bays, sounds, islands, and rivers .ooov0een i 1,588 589 554 1,018 511 We . 1,308 L0971 1,104 B84 0 LOGY L L40L L,R93 L 1,481 1 LIS j 2,602 1 1,617, 21,689
Horizonta) angle stations oecupicd ... o0t 750 120 g0 197 120 4R i 204 157 184 293 94 1 204 410 541 385 ‘ 381 ; LRt Rt} 1,950
Geographieal positions determined .., 1,183 147 148 372 154 227 ¢ 310 2041 A7 446 346 Rizt) A L2 e 6U3 9y [ 9,050
Vertical angle stations occupied. . ... v.... 15 2 5 7 3 'S R B 2 14 708 6 1 40 uE 1N 250
Elevations determined, number ofvvesvonns 44 12 K 46 44 i ; 5] . 93 53 66 9 ‘ 197 [ 12 15 141 H1W 44 612
Parues, number of, in each year.. ......... 4 5 8 7 8 10 1 13 14 14 13 18 17 17 24 20 19 21 |22 BRI
Astronomtical operations — | | !
Stationg oecupied for azimum, ... ... 9 8 9, 2 ‘ § 3 4 4 P4 ! 1 2 7 5 82
Stations occupied for latitude . g 8 5" LR ® 2 4 [ 6 | B} L 5! 6 125
Stations ﬁccumcd forlongitude. vevens 1 | R 2 ‘ V 3 7 3 1 P ; 2 veend 7! 83
Permanent longitude Stations vovivvessieens ovenns 1 ! 1 Qi 1 i 2 3 1 1 1] 1: ) EEPTRRPN
Bpecinl longitude stations for oceultations, &e .o } ‘ B SRS IUUVPUUN PPN 1 . XN 30 24 21 ceriiaes
Parties, numberof, in cach year.,cvesvevans 1 3 91 2 3 ’ 3 ‘ 5. 5 4 ; 4 3 4 5 [
Magnetic stafions occupied, numberof. ... i..... 14 at | 21 ‘ 13 4 Hi & 10 8 13 9| 8, €8a 4 a 18 ‘ a5 ! 228
Parties, number of, in cach ynnr............‘ P 2 . 3’ 4 1 3 3! 5 4 3 2 3 6 3 4 34 K 4 T rerennenes
Topography—- ; ' | j ; | | % |
Area surveved, square miles. oo : 6,131 195 | 503 0 i 595 471 | 532 (52 €81 [i5%] &1 i3 656 536 1 1.003 706 476 At 16,1499
Length of general coast, in miles, s vae rans 414 Mo & e N7 1 % 133 260 w36 231 1id vig | 165 sy e 20 W 48
Length of shore-line, in miles, inchuding : 1 ! }
rivers, oreeks, md PONdS cvev. s veres.nn 72667 4910 BT0 L L0 1,480 1,703 L300 ) 1AST L LTG0 BT L2000 1706 2,108 2,408 | 30031 3408 | 2,30 | 40,155
Length of ronds, in miles .oy veni e, ‘ 14,734 5 9w ‘ 1,354 640 ¢ 501 Gl 005 TR a2 618 a3 T LA 8% 431 24337
Partics, number of, in each year., oo venn | [ 51 61 ] 9 11 11 14 13 17 B 17 17 ‘ 23 21 &2 RANEPIRRLEE
Hydrography— f “ : [ ‘ \
Parties, numher of, in each vear....., : 2 5 5 6| [} 8 11 12 9 9y 10, 1 12 | 19 10 El ]
Ruwhee of miles run while sounding 20204 | LET 2.9 S 5,058 R0 5,495 ¢ 10,570 0.050 0,141 1A 1I5 0 15,905 . 12,877 ) B8R4 1 0,176 K.A60  I6BIT8
Aren sonnded out, square miles,, ... . : 9,601 663 : 617 LM 09 218 ! 2,012 1 3.200 2,660 1,997 D 343 T %000 1,709 A 45,433
Miles run ndditionat, of nutside or deep-sea } i : ! } 1 | ; . ‘
soundmgs. ....... . creerneee. | LROO T L0200 e L } 20| 2,210 .. .| L19RY 20970 060 Log2 1 97930 5,210 1,200 3,218 ¢ 2,002, s 2080 30,019
Sounding-, number of cerereres eaes 808,147 1120,8.7 126,173 220,402 1228, 462 255,003 1265, 824 264,718 371,660 288,335 303,377 162,434 525, 8in 439,011 506,034 513,603 308,053 333,251 - 6,173,796
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Hydrography.~

Soundings in Gulf Stream for temperature.. | .,

Tidal stations, permanent ... ... .
Tidal stations occupied temporarily ........
Tidal parties, number of, in each year......
Current stations oceupied ...,

Current parties, numher of, in each year....
Specimens of bottom, number of. ,,........

Recorda—

Triangulation, originals, number of volumes,
Astronomical observations, originals, num-

Magnetical observationg, originalg, number
Of VOIMINES e vs et vansvennnriinas

Duplieates of the above, number of volumes. ©

Computations, nutuber of volumes , ., ...

Hydrographic soundings and angles, origi-

nalg, vaMIMES. . iou it iiiiis eraeecanens
Hydrographic soundings and angles, dupli-
eates, VOIUMOS . cuyvevsvvrisrriseisaans o

Tidal and current observations, originals,
volurnes ..., .uuene .

Tidal and current observativns, duplicates,
VORIMES cevetivnres vovasneninn wrerrne
Bheets from self-registering tide-gauges,
Bumber of c.u. et in i e errees

Tidal reductions, nimber of volumes, yu ...
Total number of volnmes of reeords....., .

Mape and charts—
Topographical maps, oHginals.. ... veur vurs !

Hydrographic cliarts, origivale. .. ..........
Reductions from original sheets, number of.
Total number of manuscript maps and charts.
Number of gketches made in ficld and office.

Engraving and printing— ‘
Engraved plates of finished charts, num-

bet of .ous.s T TE
Engraved plates of preliminary charts,
sketches, and dingrame, for the Comst
8urvey reports, number of,

Cevetneiaaiag,

Electrotype plates made in each year, ..,,..
Finished charts published in each year......

|
il‘revi«ms 1644,
1to 1844,
2
14
2 5
veees 27
........ 3
1,09 | 2,776
97 12
17 10
4 2
27 26
78 25
188 »
28
127 23
|
TR 23
Teaseas 46
566 19t
{ 168 14
142 9
15 9
325 32
311 24
| 2

w©

1845,

XTI

3
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199

58
2

esravsns

4

|

\

17
64
2y

—

180, | 14T, IS8 | B89 | 1850

1831,

183 | 1854 | 15,

425 e,
3 3
2 | 35
8! 11
54| 98
4] 6
w60 | 087
32 R
2 7
1 3
49 19
23 57
154 134
1 12
40 67
41 63
16
456 481
20 )
a1 16
13 18
54 6
48 82
6 3
7 6
7 6
10 3

30
20
28
=
85

51
12
41

218

33

41
47
26
114
126 |

-1

47
56
48
151
17

23

141

64

114

S =
<

~

&

54
56
33
145
103

-]

-3

106
9y
634

45
5
27
124
101

©

42

P

44
50 .

1858, l 1859,

1860. ) Total,

13
o
99

197

2

110

100

103

73
£23

=]
w 38

67
119
63

1,021

74

-t

51
7

‘ |
172 W 26 4,072
10 1A N DR
53 R 986
13 | Blieiens o
47 Bl 952
b 2 | IR T
668 6] 13 8,268

i
96 94 1 1,013
63 a7 % % 601
10 9 1 13 136
168 TEon 1,966
101 88 [ 115 1,170
22 308 164 3, 238
20 19 10 273

I

i
104 7 ) 64 1,895
74 51 a8 1,496
141 149 ’ 180 976
61 s 1,039
new | owes ] 75 11,097
44 36 / 37 808
a3 0] u 745
35 (R 526
12 165 ] &3 2,068
197 953 | to¢ 2,088
6 8! 8 88
95 21 ‘ 17 332
95 87 58 840
6 6 T 83

88
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APPENDIX No. 5—Continucd.

| [
1846, | 1847. | 1848, | 1849, | 1850, | 1851, | 1852, | 1853. | 1854, | 1855. | 1858. | 1857. | 1858. | 1859, | 1860. ! Total,

Previous| 1844, 1845,
10 1844,

to Engraving and printing—-
Preliminary charts and hydrographic sketches
publehed . ceouvtveininviniiianns PYOPOU PP P TP PO 2 4 2 4 10 ki 19 23 34 AU 38 41 2 15 15 310
Printed sheets of mnaps and charts distributed .. v.0uue 169 416 | 1,708 | 1,104 | 2,923 1,848 32 | 5,649 5,799 | 8,042 | 5,095 5,392 | 8,858 10,147 | 4,200 | 10,486 | 6,425 87,69
Printed sheets of ditto deposited with sale
L1232 veeveveveiose |conennaafoenienss] 880 1,686 | 4,081 | 5,016 | 1,506 | 3,115 5,168 6,866 | 4,375 | 3,90 | 2,577 9,895 848 | 1,717 | 3,584 | 1,633 49,882

Library—
Number of YOIumMes. vesseeservasvnraconnrs [senrrenfonnians [reanenncfcisesesifininnne. 655 95 590 333 1 973 155 250 389 108 116 174 159 3,466
Instruments—
Costof . .... ceurserensacsenttrassrsirenss sonssenslionronan]s srvesslineninacliannniesleaens ] $8,326 | 84,652\ $4,603 | §3,835 | §5,296 | 85,402 | $3,958 | §5,369 | §9,185 | 91,204 | $1,852 | $1,729 | .,........
GENERAL NOTE,
Parties.—~An average number is given for the years previous to 1844, A party operating in more than one Records.~The total number of volumes of records given in the table is greater than the number now on
section during the year is counted but once. hand, owing to the binding up of separate volumes.
Triangulation.—The exient of general coast is measured in general outline, including Delaware and Engraved plates.—Progress sketehes (averaging fourteen yearly) are not counted.
Chesapeake, ns well as all open bays, but omitting the minor indentatinns of the sea-coast. The extent of Library.—The number of volumes purchased and donated up to 1849 was 653,
shore-line is also measured in general outline, and includes such rivers only as have been triangulated. It is 1o be remarked that the numbers appearing fn the column of this table for the year immediately pre-
Topagraphy~~The length of general coast 18 measured similarly to that under triangulation; but shore- ceding that of its compilation are, in some eases, subject to be changed, more or lusg, in the suceeeding
line under topography represents the whole water-line surveyed, inciuding all the minor indentations, as report, owing to data not being, at the time of compilation, futiy turned into the office (rom the distant par-
represented on the plane-table sheets, ties in the fleld,
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APPENDIX No. 6.

GENERAL LIST OF (COAST SURVEY DISCOVERIES AND DEVELOPMENTS TO 1860, INCLUSIVE.

1. A ledge with four fathoms water on 1it, discovered S.SW. } W. (true) and & mile and
a quarter from Pemaquid light-house, coast of Maine, 1860.

2. Numerous dangerous reefs and ledges developed at the entrance and in the approaches
of Damariscotta river, Maine, 1860.

3. Two rocks, one with three and a quarter fathoms, the other with only ten feet of water,
and a ledge with three and a half fathoms, found in the channel of Booth bay, Maine, 1860.

4. Jeffrey’s bank and Jeffrey’s ledge, off the coast of Maine, thoroughly sounded out, 1860.

5. Only eighteen feet at mean low water found on the rock one mile to the southward of
Seguin island, coast of Maine, 1859. '

6. Temple’s ledge, near Cape Small Point, Maine, 1857,

7. Truc position of the Hussey rock, in Casco bay, determined, correcting the erroneous
one assigned on previous charts, 1859.

8. Determination of the position of a sunken rock on which the steamer Daniel Webster
struck, in Casco bay, on the evening of the 13th of October, 1856.

9. Determination of the dimensions of Alden’s rock, near Cape Elizabeth, Maine, 1854.

10. Determination of the position of the ‘*Hue and Cry,”” the ¢ Old Proprietor,”” and
other dangers off Cape Elizabeth, Maine, 1859.

11. Huzzey’s rock, south of Fletcher’s Neck, Maine, determined in position, 1859.

12. Development of a four-fathom bank off Cape Porpoise, Maine, 1859.

13. Fishing ledge, off Kennebunk, Maine, thoroughly sounded, 1859.

14. A rock one mile to the southward and westward of Boon island, with seventeen feet
water. Thoe sea breaks on it in heavy weather, 1858, )

15. Development of a rock off Ogunguit, bare at low tides, and very little known, 1859,

16. Development of Boon Island ledge, coast of Maine, 1858.

17. A rock off Cape Neddick, Maine, determined in position, 1858.

18. A detached rock, two-thirds of a mile northward and eastward of York ledge, Maine,
1858.

19. Determination of the position of a rock more than a mile off the mouth of Yorkriver,
Maine, bare at low tides and dangerous to coasters, 1858,

20. Development of Duck Island ledge, 1858.

21. A fishing bank sounded out off Wood island, coast of Maine, 1859.

22. A very dangerous rock, with only six and a half feet water, off the entrance to Ports-
mouth harbor, New Hampshire, about four nautical miles eastward from the Whale’s Back
light, 1858.

23. A rock with twelve feet at mean low water, about four miles and a third eastward of
the Whale’s Back, 1858.

24. A rock (not on any chart) in the inner harbor of Gloucester, Massachusetts, discovered
in 1853.

25. Determination of rocks off Marbiehead and Nahant, 1855.

26. Determination of the position of White Rock ledge, at the entrance of Saugus river,
Massachusetts, 1860.

27. A bank ninety miles eastward of Boston, with about thirty-six fathoms of water,
probably a knoll connected with Cashe’s ledge, but with deep water between it and the ledge,
1853.

28. Boston harbor ; Broad Sound channel thoroughly sarveyed and marks recommended,
1848.
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29. Several rocks in the fair channel-way in Boston harbor euntrance, 1854,

30. An extension of the sand-spit to the southward of Sunken ledge, Boston harbor, since
the survey of 1847, 1858,

31. Discovery of a rock with only seventeen feet of water at mean low tide in the Nar-
rows of Boston harbor, 1860.

32. Special investigation of the currents of Boston harbor, 1860.

33. A bank (Stellwagen’s bank) with ten and a half to fourteen and a half fathoms of
water on it, at the entrance to Massachusetts bay, and serving as an important mark for ap-
proaching Boston and other harbors. 1854.

34. Extension of Stellwagen’s bank to the southward and eastward some sixtcen or seven-
teen square miles, enclosed by the twenty-fathom curve, 1855,

35. Changes in the vicinity of East harbor, (Cape Cod,) 1857.

36. Special tidal and current observations at the mouth of Scusset river, (Cape Cod bay,)
1860.

37. A dangerous sunken ledge (Davis’s ledge) to the eastward and in the neighborhood of
Minot’s ledge, 1854.

38. Development of a reef extending between Minot’s and Scituate light, 1856.

39. A sunken rock, with only six feet on it at low water, off Webster's Flag-staff, Massa-
chusetts bay, 1856,

40. A dangerous rock near Saquish Head, entrance to Plymouth harbor, 1856.

41. Three rocks determined in position, partly bare at low water, off Manomet Point,
Massachusetts bay, 1856. .

42, Determination of a very dangerous rock off Indian Hill, and four miles southward of
Manomet Point, Massachusetts bay, with as little as six feet water on it, 1856.

43. Determination of the position of a small rock with less than four feet at mean low
water, near the channel and in the vicinity of Great Rock, Hyannis harbor, Massachusetts,
1859. :

44. Probable connexion of George’s bank and the deep sea banks north and east of Nan-
tucket, 1855,

45. The decrease of depth, with general permanence of form of George’s bank, off the
coast of Massachusetts, 1857.

46. A shoal spot near Little George’s bank, 1857.

47. Nou-existence determined of ¢ Clark’s bank’’ and ‘¢ Crab ledge,’’ laid down on cer-
tain charts as distinct from an immense shoal ground off Cape Cod peninsula, 1856.

48. Nantucket shoals; Davis's New South shoals, six miles south of the old Nantucket
south shoals, in the track of all vessels going between New York and Europe, or running along
the coast from the eastern to the southern States, or to South America; discovered in 1846.

49. Two new shoals north and east of Nantucket ; discovered in 1847.

50. Six pew shoals near Nantucket, the outermost fourteen and a half miles from land, and
with only ten feet water ; discovered in 1848,

51. McBlair’s shoals off Nantucket ; discovered in 1849.

52. The tidal currents of Nantucket shoals and the approaches, 1854.

53. Davisg’s bank, Nantucket shoals; discovered in 1848, and survey finished in 1851.

54. Fishing Rip, a large shoal extending north and south, about ten miles to the eastward
of Davis’s bank, and thirty miles from Nantucket, with four and a half fathoms; surveyed in
1852,

55. A ridge connecting Davis’s New South shoal and Davis’s bank ; found in 1853.

56. A small bank or knoll with but five fathoms on it, about five miles east of Greut Rip,
with twelve fathoms between it and Davis's bank and Fishing Rip, the water gradually deep-
ening outside of it to the northward and eastward beyond the limits of the series of shoals, 1853.
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57. Discovery of a shoal lying N.NE., over six miles long, and twenty-four miles southeast
of Davis’s south shoal, with ten to ten and a half fathoms of water,”1860.

58. Discovery of Edward’s shoal, one mile and seven-eighths southward of Nantucket light-
boat, 1855.

59. Examination of the interference tides of Nantucket and Martha’s Vineyard sounds, 1855.

60. The study of the tidal currents of the Vineyard and Nantucket sounds, 1857.

61. Contraction of the inlet at the north end of Monomoy island, and opening of a new
entrance to Chatham barbor, 1853,

62. Muskeget channel, surveyed by Lieutenant C. H. Davis in 1848, and Lieutenant C.
H. McBlair in 1850.

63. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from
Great and Little Round shoals, Nantucket sound, 1856.

64. Determination of two shoal spots near the northern extremity of Davis’s bank, with
fourteen and eighteen feet water, 1856.

65. Further development of Edward’s shoal, three-fourths of a mile from the southern
Cross Rip, Nantucket sound, 1856.

66. Shoal sand ridges discovered northward of Great Point light, Nantucket sound, 1856.

67. Important changes in geographical feature at the southeastern end of Martha’s Vine-
yard, Muskeget channel, 1856.

68. Numerous rocks in Martha’s Vineyard sound, Long Island sound, and the various bays
and harbors connected with them.

69. Luddington rocks determined in position, about ten yards apart, a mile and a half
(nautical) southwest by compass from New Haven light, 1858.

T0. The tidal currents of Long Island sound, 1854.

71. The tidal currents of Hell Gate, 1857.

72. Least water on the Hell Gate rocks determined by dragging, 1857,

73. Tidal currents in East river, New York, and surface and sub-currents investigated in
New York harbor, the lower bay, and on the bar, 1858.

74. The currents of the great bay between Massachusetts, Rhode Island, Connecticut,
New York, and New Jersey, 1855.

75. Gedney’s channpel into New York bay, having two faet more water than the old chan-
nels. Had the true depth of this channel been known in 1778, (then probably existing, as
seen by comparing old and new charts,) the French fleet under Count D’Estaing would have
passed into the bay and taken the assembled British vessels, 1845,

76. The changes in New York harbor, near New York city, between 1845 and 1858.

7. Increase of depth in Buttermilk channel, ascertained and made known in 1848 by
survey of Lieutenant D. D. Porter, United States navy.

8. The existerce of a seventeen-foot spot on the shoal off the battery, New York harbor,
the extension of the shoal towards the channel, and the shoaling of the water generally be-
tween the shoal and shore, 1859.

79. Shoal in the main ship channel of New York harbor, 1855.

80. The existence and character of sub-currents ascertained as bearing on the physical
conditions of New York harbor, 1859.

81. The tides of Hudson river, 1856.

82. Sandy Hook ; its remarkable increase traced from the surveys of the topographical
engineers and others, and by several successive special surveys made between 1844 and 1857.

83. Delaware bay; Bluke’s channel at the entrance discovered in 1844 ; open when the
eastern channel is closed by ice. This discovery has served to develop strikingly the resources
of that portion of Delaware.

84. Blunt’s channel in Delaware bay.
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85. Changes ir the Delaware near the Pea Patch, 1847.

86. The true extent and position of the dangerous shoals near the Chincoteague inlet,
Virginia, 1852.

87. Metomkin inlet, Virginia, shoaling from eleven to eight feet in the channel during 1852.

88. Two channels into Wachapreague inlet, Virginia—one from the northward and the
other from the eastward ; both with seven feet water at low tide, 1852.

89. A shoal half a mile in extent not put down on any chart, five and a half miles east
from the north end of Paramore’s island, Virginia. 1t has but four fathoms water on it, and
nine fathoms around it, 1852,

90. Great Machipongo inlet, Virginia. Found to have a fine wide channel, with eleven
feet water on the bar at low ebb and fourteen at high tide. Good anchorage inside from two
to eight fathoms. The best harbor between the Chesapeake and Delaware entrances, 1852.

91. Two shoals near the entrance to the Chesapeake—one, four and three-quarters nautical
miles SE. by E. from Smith’s island light-house, with seventeen feet water upon it ; the other,
E. by 8., nearly seven and three-quarters miles from the samo light, with nineteen and a half
feet upon it, 1853.

92. Only three feet water upon the ‘‘inner middle,”” the shoal part of the middle ground,
west of the ‘*north channel’’ at the Chesapeake entrance, 1852.

93. A twenty-five fathom hole two and a half miles W.SW, from Tazewell triangulation
point, eastern shore of the Chesapeake; all other charts give not more than sixteen futhoms in
this vicinity.

94. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848.

95. The sounding and measurement of the bars in Rappabannock river, 1835,

96. The general permanence of the Bodkin channel and shoals in its vicinity, at the entrance
of the Patapsco river, between 1844 and 1854.

97. Changes developed in the shore-lines at the entrance of Little Annemessex river,
Chesapeake bay, 1859.

98. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, south-
east from New Point Comfort light-house, off Mobjack bay, 1854.

99. Re-examination of York spit, Chesapeake bay, and least water determined, (nine
feet,) 1855.

100. York river, Va., as a harbor, 1857.

101. A reconnaissance of the Wimble shouls, near Nag’s Head, coast of North Carolina, 1854,

102. Submarine range of hills beyond the Gulf Stream tracked from Cape Florida to Cape
Lookout, 1855.

103. Deep water found on Diamond shoal, and a dangerous nine-feet shoal off Cape Hat-
teras, 1850.

104. A new channel, with fourteen feet water, into Hatteras inlet, formed during the year
1852, which is better and straighter than the old channel.

105. Changes at Hatteras and Ocracoke inlets, 1857.

106. Extent of the sea encroachment at Cape Hatteras, and changes found near Hatteras
inlet, N. C., 1860,

107, The general permanence in depth on the bar of Beaufort, N. C., with the changes
of position of the channel, 1854.

108. Changes on the bar of Beaufort, N. C., 185T.

109. The well-ascertained influence of prevailing winds in the movement of the bars at
Cape Fear and New Inlet entrances, and the gradual shoaling of the main bar; the latter fact
being of great importance to the extensive commerce seeking that harbor, 1853.

110. Changes in the main Western and New Inlet channels in Cape Fear, 1855.

111, Frying Pan shoals, off Cape Fear, N. C.; a channel of two and a half fithoms,
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upwards of a mile wide, distant eleven nautical miles from Bald Head light-house across the
Frying Pan shoals. A channel extending from three to four miles from the point of Cape
Fear to eight or eight and a half miles from it, with sufficient water at low tide to allow vessels
drawing from nine to ten feet to cross safely. A channel at the distance of fourteen nautical
miles from Bald Head light-house, one mile wide, with three and a half to seven fathoms water
on it. The Frying Pan shoals extend twenty nautical miles from Bald Head light-house, and
sixteen, seventeen, and eighteen feet water is found seventeen and eighteen nautical miles out
from the light, 1851.

112. Shoaling of Cape Fear river bar thoroughly examined for purposes of improve-
ment, 1852.

113. Changes of shore-line and hydrography determined at the Cape Fear entrances, N.
C., 1858.

114. Changes of the Cape Fear bars and channels, 1857.

115. Changes at the entrance of Winyah bay and Georgetown harbor, and the washing
away of Light-house Point at the same entrance, 1853.

116. Less water found off Cape Romain by preliminary examination than has been here-
tofore assigned, 1859.

117, Maffitt’s new channel, Charleston harbor, with the same depth of water as the ship
channel, 1850.

118. The changes in Maffitt’s channel, Charleston harbor, 8. C., from 1852 to 1857,

119. Increase of depth developed in Maflitt’s channel, Charleston harbor, S. C., 1858.

120. Changes in the main ship channel, Charleston harbor, 1851.

121. Changes in the channels at the entrance of Charleston harbor, 1852.

122. The remarkable discovery of continuous deep-sea soundings off Charleston, and of
soundings in the depth of between four and five hundred fathoms beyond the Gulf Stream, 1853.

123. Development of the changes affecting the entrance to North Edisto river, S. C., 1856.

124. Greater depth found through the chaunel of Coosaw river, S. C., (inland passage,)
than has been hitherto supposed to exist, 1860.

125. Discovery of a new channel between Martin's Industry (shoal) and the southeast
breakers, Port Royal entrance, S. C., 1856.

126. Discovery of cold water at the bottom of the ocean below the Gulf Stream, along the
coast of North and South Carolina, Georgia, and Florida, 1853.

127. The discovery of the cold wall, alternate warm and cold bands, and various other
features of the Gulf Stream, especially such as concern its surface and deep-sea temperatures,
and its distribution relative to the shore and bottom of the ocean.

128. Various facts relative to the distribution of minute shells on the ocean bottom, of
probable use to navigators for recognizing their positions.

129. Changes in shore-line and in depth observed in Ossabaw sound, Ga., 1860.

130. A new channel developed leading into Sapelo sound, Ga., three-quarters of a mile
southward, and better than the one in use, 1860.

131. Examination of Doboy, St. Simon’s, and Cumberland entrances, 1855.

132. A shoal inside of the entrance to Amelia river, Fla., 1857.

133. Hetzel shoal, off Cape Cafaveral, Fla., 1850.

134. A shoal spot found off the coast of Florida, ten miles from land and fifteen miles NE,
of Indian River inlet, 1860.

135. Temperature of 34° beneath the Gulf Stream, thirty-five miles east of Cape Florida,
at a depth of three hundred and seventy fathoms, 1855.

136. Further explorations and investigations in developing the character of the Gulf Stream
in the Florida channel, 1859 and 1860,
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137. A harbor of refuge (Turtle harbor) to the northward and westward of Carysfort light-
house, Florida reef, with a depth of water of twenty-six feet at the entrance, 1854.

138. A new passage, with three fathoms water, across the Florida reef, to Legaré harbor,
under Triumph reef, (latitude 25° 30’ N., longitude 80° 03’ W.,) which, if properly buoyed,
will be valuable as a harbor of refuge, 1852.

139. A safe rule for crossing the Florida reef near Indian key, 1854.

140. Tennessee shoul, Florida reef, developed, giving only twelve feet of water on its outer
patch, 1860.

141. The position of a sunken wreck determined and marked, lying off Grassy key, Florida
reef, and near the track of vessels, 1860.

142. A new channel into Key West harbor, 1850.

143. Co-tidal lines for the Atlantic coast of the United States, 1854.

144. Rules for navigators in regard to the tidal currents of the coast, 1857.

145. Isaac shoal, near Rebecca shoal, Florida reef ; not laid down on any chart, 1852.

146. Channel No. 4, a northeast entrance into Cedar Keys bay, 1852.

147. Directions for entering the harbor from Crystal River offing, west coast of Florida
peninsula, 1856.

148. A new channel discovered, leading into 8t. George’s sound, (Apalachicola, Fla.,) at
the east end of Dog island, and anchorage connected with it, 1858.

149. Shoals near the east and west passes of 8t. George’s sound, (Apalachicols, Fla.,) and
a new channel found between St. George's and St. Vincent’s islands, 1858,

150. Indications noticed of a deeper and better channel forming to lead to the East Pass
anchorage, St. George’s sound, Fla., 1800.

151. Changes in the depth of water obseryed by comparison of soundings at Perdido
entrance, 186G0.

152. Mobile Bay Entrance bar; in 1832 only seventeen feet at low water could be carried
over it; in 1841 it had nineteen, and in 1847 it had twenty feet and three-quarters, as shown
by successive surveys, 1847.

153. The diminution, almost closing, of the passage between Dauphine and Pelican islands,
at the entrance of Mobile bay, 1853.

154. The currents of Mobile bay specially investigated, 1860.

155. Horn Island channel, Mississippi sound, 1852.

156. The removal of the east spit of Petit Bois island in the hurricane of 1852, opening a
new communication between the Gulf and Mississippi sound, and the rendering of Horn Island
Pass more easy of access by the removal of knolls, 1853,

157. The accurate determination of Ship shoal, off the coast of Louisiana, in connexion
with the site for a light-house, 1853.

158. An increase of depth of water on the bar of Pass Fourchon, La., 1854.

159. Deep-sea soundings in the Gulf of Mexico, 18556 56.

160. Tidal phenomena of the Gulf, 1855.

161. The changes at Aransas Pass, Texag, as bearing on the question of a light-house site,
1853.

162. Co-tidal lines of the Gulf of Mexico, 1856.

- 163. On the effect of wind in disturbing the tides of the Gulf of Mexico, 1858.

164. Development of a bar at the entrance of San Diego bay, Cal., 1856.

165. A shoal inside of Ballast Point, San Diego bay, with only twelve and a half feet water,
not laid down on any chart, 1852.

166. The determination of the position and soundings on Cortez bank, off the coast of
California, 1853.
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167. Complete hydrographic survey and determination of a point of rock on Cortez shoal,
1856.

168. Tides of San Diego, San Francisco, and Astoria, 1854.

169. The non-existence of San Juan island, usually laid among the Santa Barbara group,
1852.

170. Co-tidal lines of the Pacific coast, 1855.

171. Determination of Uncle Sam rock, 1855.

172. Investigation of the currents of Santa Barbara channel, 1856.

173. Red sand marking the entrance to the Golden Gate, 1855.

174. Channel sounded out between Yerba Buena and the Contra Costa, San Francisco
bay, 1855. '

175. A reef developed off the Contra Costa flats, San Francisco bay, Cal., 1858.

176. Whiting’s rock determined in position, near the ‘‘ Brothers,’’ at the entrance of San
Pablo bay, Cal., 1858.

177. Further development of the extent of Commission rock, San Pablo bay, 1856.

178. Changes in the channel entrance of Humboldt bay or harbor, Cal., 1852 and 1853.

179. South channel, Columbia river, surveyed and made available to commerce, 1851.
Changes of channels, their southward tendency, and a new three-fathom channel from Cape
Disappointment due west to open water, Columbia entrance, 1862. Further changes, 1853.

180. The depth of water on the bars at the entrance of Rogue river and Umpquah rivern
Oregon, 1853.

181. A shoal at the northern entrance to the strait of Rosario, W, T., giving good holding
ground in thirty-three feet, 1854,

182. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at unusually low
tides, and surrounded by kelp, 1854.

183. A bank of three and a half fathoms, about a mile off the southwest point of Sucia
island, at the northern entrance of Washington sound, W. T., 1858,

184. Belle rock, in the middle of Rosario strait, visible only at extreme low tides, 1854,

185. Entrance rock, at the entrance of Rosario strait, 1854.

186. Unit rock, in the Canal de Haro, W. T., visible only at extreme low tides, 1854.

187. A three-fathom shoal in the strait of Juan de Fuca, off the southeast part of Believue,
or San Juan island, 1854.

188. Allen’s bank, Admiralty inlet, W. T., 1851.

189. A five-fathom shoal in the strait of Juan de Fuca, between Canal de Haro and Rosario
strait, 1854.

190. A bank in eleven fathoms off the southern entrance to Canal de Haro, 1854.

191. The non-existence of two islands at the northern entrance of Canal de Haro, laid
down on charts, 1853.

192. Various surveys and charts of small harbors on the Pacific coast of the United States,
and a continuous reconnaigsance of the entire Western Coast and islands adjacent, a great part
of which was imperfectly known. .

193. Winds of the Western Coast of the United States, 1857.

ADDITIONAL LIST FOR 1861.

1. Determination of the positions of four points of rock in Sandy bay, (Cape Ann,) Mass.
2. Special investigation of the currents of Boston harbor.
3. The currents of Cape Cod bay observed with reference to their physical effects on the

ghores.
4. Discovery of three small banks off the Nantucket shoals in the vicinity of Phelps’s bank,

and further development of the extent of that shoal ground.
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5. Development, by soundings, of a ridge lying sixteen miles off Barnegat, N. J., with
eleven to thirteen fathoms of water, and sixteen fathoms between it and the coast.

6. Special examination made and changes noted in the vicinity of the Five-fathom bank
off Cape May.

7. Hydrographie changes developed in the Delaware river, at the Bulk Head shoal, near
Fort Delaware, at the bar off Fort Miflin, and opposite to Philadelphia.

8. Development of important changes in the hydrography of the bar and channels of
Hatteras inlet, N. C.

APPENDIX No. 7.

LETTER TO THE SECRETARY OF THE TREASURY, COMMUNICATING THE POSITION OF SEVERAL SMALL BANKS
LYING OUTSIDE OF THE NANTUCKET SHOALS, IN EXTRACTS FROM A REEPORT BY LIEUT COMG. T. S.
PHELPS, U. 8. N., ASSISTANT COAST SURVEY.

Coasr Survey OFrFIcE, August 27, 1861.

Sir: Lieut. Comg. T. 8. Phelps, U. S. N., Assistant Coast Survey, reports, ‘‘that in
executing work in the vicinity of Nantucket shoals three small banks were found, with these
positions and depths of water on them, as follows, viz:

““Latitude 40° 55’ 15" N., longitude 69° 36’ 45" E., 11 fathoms.

¢ Latitude 40° 54’ 20" N., longitude 69° 28" 45" E., 10 fathoms.

¢ Latitude 40° 55’ 12”7 N., longitude 69° 19’ 30" E., 16 fathoms.

**These banks were marked by rips.

“Phelps’s bank appears to extend between three and four miles to the northward and
eastward of the northern limits given in my work of last October, with fifteen and seventeen
fathoms on it, and with much deeper water on either side. This northern extremity was not
marked by a rip.”’

I would respectfully request authority to publish this letter for the benefit of mariners.

Respectfully yours,
A. D. BACHE, Superintendent.

Hon. 8. P. Cuasg, Secretary of the Treasury.

APPENDIX No. 8.

LETTER TO THE SECRETARY OF THE TREASURY, COMMUNICATING THE RESULT OF EXAMINATION MADE BY
LIEUT. COMG. T. 8. PEELP3, U. S. N., FOR A SHOAL REPORTED AS EXISTING IN THE TRACK OF VESSELS

OFF THE COAST OF VIRGINIA.
Coast SurveEY OFFICE, August 6, 1861,
Sir: I have the honor to report that on the 15th of June I received, through the courtesy
of Lieut. J. M. Gilliss, U. 8. N., Superintendent of the National Observatory, a notice, commu-
nicated by the first officer of the American ship ‘*Simoom,”’ relative to the supposed discovery
of a rock or shoal off the coast of Virginia. The position given by the log of the Simoom,
which struck three times when within sight of Cape Henry, is seventeen to nineteen miles
south of Cape Henry, and seven to eight miles off shore. The particulars are stated as follows:
*“The shoal or lump has 24 feet on it, as she struck aft between the seas, it being nearly high
water, the sea moderate. Threw the lead as soon as possible; no bottom at 12 fathoms. It
cannot be more than 150 feet across, as we cleared it in three seas. We named it the ‘Simoom’
shoal. Our pilot said that some years since a ship loaded with guano struck somewhere near
13
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tho place and sunk, but as no shoal eould be found, concluded it was false. Captain Smith
says he has since learned that it occurred within the Jast six months.”’

Lieut. Comg. Phelps, in the Coast Survey steamer Vixen, was requested to examine the
ground in question, and reported the result on the 27th of July. The following are
extracts from his report: *‘I have thoroughly explored the vicinity of the supposed Simoom
shoal, on the coast of Virginia, and am perfectly satisfied that no such shoal exists in that
locality.”” ¥ * * *® * * * *

““An area of twelve miles north and south by six miles east and west was carefully exam-
ined, and the least water found beyond three miles from the shore was seven fathoms. If the
Simoom was over three miles from shore when she struck, my belief is that she touched on a
sunken vessel.”’

I would respectfully request authority to publish the substance of this communication as a
notice to mariners. '

Very respectfully yours,
A. D. BACHE, Superintendent.

Hon. 8. P. Cuasg, Secretary of the Treasury.

APPENDIX No. 9.

TIDE TABLES FOR THE USE OF NAVIGATOLS, PREPARED FROM THE COAST SURVEY OBSERVATIONS, BY
A. D. BACHE, SUPERINTENDENT.

{Furnished by authority of the Treasury Department to E. and G. W. Blunt, New York, and revised May, 1861.]

The following tables will enable navigators to ascertain the time and height of high and low
water in some of the principal ports of the United States. The results are approximate, the
observations being still in progress, but they may safely be used for practical purposes. The
number of places of observation, and the time during which many of them have been made
are steadily on the increase as the Coast Survey advances.

The tides on the coast of the United States, on the Atlantic, Gulf of Mexico, and Pacific,
are of three different classes. Those of the Atlantic are of the most ordinary type, ebbing
and flowing twice in twenty-four hours, and having but moderate differences in height between
the two successive high waters or low waters, one occurring before noon, the other after noon,

Those of the Pacific coast also ebb and flow twice during twenty-four hours, but the morning
and afternoon tides differ very considerably in height, so much so that at certain periods a rock
which has three feet and a half water upon it at low tide may be awash on the next succeeding
low water. The intervals, too, between successive high and successive low waters may be very
unequal.

The tides of ports in the Gulf of Mexico, west of Cape St. George, ebb and flow, as a rule,
but once in twenty-four hours, or are single day tides. At particular parts of the month there
are two small tides in the twenty-four hours. The rise and fall in all these ports is small.
East of Cape St. George the rise and fall increases ; there are two tides, as a rule, during the
twenty-four hours, and the daily inequality referred to in the Pacific tides is large.

These peculiarities require a different way of treating the cases, and in some of them separate
tables.

1 propose to enable the navigator to find, from the Nautical Almanac and the following
tables, the time and height of high and low water at any date within the ordinary range of
difference produced by winds and other variable circumstances. 1 will endeavor to divest the
matter of unfamiliar technical expressions as far as practicable, though for shortness’ sake,
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some such terms may be employed after defining them. The discussion of the Gulf tides has
not been carried so far as to enable me to present the results in as definite a form as the others.

As is well known, the interval between the time of the moon’s crossing the meridian (moon’s
transit) and the time of high water at a given place is nearly constant; that is, this interval
varies between moderate limits, which can be assigned. The interval at full and chango of the
moon is known as the establishment of the port, and is ordinarily marked on the charts. As
it is not generally the average of the interval during a montl’s tides, it is a less convenient and
less accurate quantity for the use of the navigation than the average interval which is used on
the Coast Survey charts, and is sometimes called the ‘‘mean’’ or *‘ corrected establishment.”’*
The following table gives the principal tidal quantities for the different ports named in the
first column, where they are arranged under specific heads. The third column of the table
gives the mean interval, in hours and minutes, between the moon’s transit and the time of
high water next after the transit ; the fourth, the difference between the greatest and the least
interval occurring in different parts of the month, (lunar.) A simple inspection of this column
will show how important it is to determine these changes in many of the ports where they
amount to more than half an hour, or to more than fifteen minutes from the average interval.
The fifth, sixth, and seventh columns refer to the height of the tide. The fifth gives, in feet,
the average rise and fall, or average difference between high and low water. The sixth gives
the greatest difference commonly known as the rise and fall of spring tides; and the seventh the
least difference known as the rise and fall of the neap tides.

The average duration of the flood or rising tide is given in the eighth column; of the ebb
or falling tide in the ninth ; and of the period during which the tide neither rises nor falls, or
the ‘‘stand,”” in the tenth. The duration of the flood is measured from the middle of the
stand at low water to the middle of the stand at high water, so that the whole duration from
one high water to the next, or from one low water to the next, should be given by the sum of
the numbers in the eighth and ninth columns. At most of these places given in the list a
mark of reference has been established for the height of the tide. I have omitted the descrip-
tion of these marks, (except in the following localities,) as of no particular interest in this con-
nexion.

BENCH-MARKS.

Boston.—The top of the wall or quay at the entrance of the dry dock in the Charlestown
navy yard is fourteen feet 5% (or 14.69 feet) above mean low water.+

New York.—The lower edge of a straight line cut in a stone wall, at the head of a wooden
wharf on Governor’s island, is thirteen feet %% (or 13.97 feet) above mean low water. The
letters U. 8. C. S. are cut in the same stone.

Old Point Comfort, Va.—A line cut in the wall of the light-house, one foot from the ground,
on the southwest side, is eleven feet (11 feet) above mean low water.

Charleston, S. C.—The outer and lower edge of embrasure of gun No. 3, at Castle Pinckney,
is ten feet A7 (10.13 feet) above mean low water.

@ This term was introduced by the Rev. Dr. Whewell, who has done 80 much fur the investigation of the laws of the tides.

T In consequence of alterations made to the wall during the year 1860, the coping is seven hundredths of a foot lower
than formerly.
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TABLE 1.

Tide table for the coast of the United States.

INTERVAL IDETWEEN
TIME OF MOON’S
TRANSIT AND TIME RISE AND FALL. MEAN DURATION OF—
OF HIGH WATER.
PORT. STATE. = o=
£ 8¢ & : .
2 .2 2 2 E A
z 282 . ! 2 £ £ ;
= ) = 7 =1 = 5] @
1. 2 3. 4 5 6. 7. 8. 9, 10.
CUAST FKOM PURTLAND TO NEW YURK. h.m. h. . Feet. Feef. Feet. h.m. h.m. h.m.
Hanniwell’s Point, Kennebec river....... | Maine c.ciavivinns- 1115 114 8.1 9.3 7.0 6 16 611 022
POFUANA « « veesc cansanssassassasvansrass foeaefiliiacian. « eses t1 25 044 8.9 9.9 7.6 6 14 612 20
POMEMOULh + varess sonressovsnrsesssseses | New Hampshire. .. 11 23 53 8.6 9.9 7.2 62 6 7 21
NeWDUTFPOTL. veesne seneascas sasrsssss. | Massachusetts. ... 11 22 3 7.8 9.1 6.6 5 16 79 24
Rockpori. .« avs 10 57 42 8.6 10.2 7.1 617 6 9 30
Saleth vevecaruiirennns Carcenanares 11138 50 9.2 10.6 7.6 619 6 6 6
Boston Light. ...cc..0an. 11 12 3 9.3 10.9 8.1 6 20 6 6 15
Boston, seesauies eerest wmvrany sass 11 27 43 10.0 11.3 8.5 6 13 6 13 9
PIVIDOUL + covironenncraarannsn 11 19 51 10.2 11.4 8.0 6 13 617 29
Wellfleet ..... vensss sseasrsessrsesasnts Jor. U0ueavanns i1 5 113 11.2 13.2 9.2 6 6 517 15
Provincetown®, ... wreeemran veconanroresJersel0unnceassonnse 11 22 40 9.2 10.8 7.7 6 18 6 10 21
MonRomoy ... OO T DU 11 58 37 3.8 5.3 2.6 6 25 5 59 36
Nantucket. cccevvnees erentauiiisane 12 24 37 at 3.6 2.6 623 5 44 9
Hyannis ... ...ieceian 12 22 30 3.2 3.9 1.8 6 44 541 ]
Edgartowmtee e o ees soresctnsanasaressaloia 12 16 34 2.0 2.5 1.6 6 51 529 24
Holmes’s HOIE caeasssesssorunsncensasrss JoeerlO0iaronsvas 11 43 31 1.7 1.8 1.4 6 41 521 12
Tarpaulin COVe.coveeveonaseasvrsssannes [ceer@Oucieiiirnnens: 8 4 49 2.3 2.8 1.8 6 9 6 17 34
Wood’s Hole, north 8id€sasiaves svsacees sosel0iearanann 7 59 53 4.0 4.7 3.1 6 51 531 38
Wood’s Hole, south side .. B8 34 45 1.6 2.0 1.2 517 710 59
Menemsha Bightee.ccinesiraiiarvoecns 745 1 0 2.7 3.9 i.8 6 14 614 4
Quick’s Hole, north side vouc cvenss 731 115 3.7 4.3 2.9 6 31 5 54 39
Quich’s Hole, 8outh 8ide «.veveaveriesres boaendOuiiiiiinanias 7 36 110 3.1 3.8 2.3 6 20 5 85 40
CuttyhunKk . iy aresessasrrocnacacannnns PR {1 P 7 40 49 3.5 4.2 2.9 6 31 5 54 39
Kettle COVe. vvienrasnsse mreossners rassas fenes@O0uiiaiinainnn.. 7 48 10 4.3 5.0 3.7 6 17 6 4 29
Bird Island Bight .. coescavianciaiinn, IO SR [« Do 7 59 45 4.4 5.3 3.5 6 51 558 jieiencan
New Bedford entrance, (Dumpling Rock). [.«s.d0ouias.. T 57 41 3.8 4.6 2.8 6 50 533 42
NEWDOI .. ceann. seaees siinssaresneness | Rode Island o, 745 24 3.9 4.6 3.1 6 21 6 3 23
Point JUdIth cooviscasaosraaens vrsennens |oae-0L T3 486 3.1 3.7 2.6 6 12 6 10 1 0
BIOCK LSland o se\ vevues vvsenvuns vensnnns [rone@0eeismiiuninen, 786 | 4l 2.8 3.5 2.0 623 6 2 5
Montaak Paint, Lo L. ceeereccceninconsn. | New York. ..o ... 8 20 1 i1 1.9 2.4 1.8 6 17 8 7 3L
J L 728 47 4.8 5.6 4.0 6 10 615 21
PRI [ PN 813 43 4.3 5.4 3.4 6 0 6 25 28
HUGDSON RIVER,
Dobb’s Ferty .covieaciierovesserines aaea | New York. .., .00 019 44 3.6 4.4 2.7 6 5 6 18 17
TRIFYLIOWH canrar ssvnsrorravsrnsan. snvses [seeOos . 9 57 58 3.5 4.0 2.7 6 6 6 20 43
Verplanck's POIRE. vas vsvvassserriaroass joonG00iies aaievan, 16 8 34 3.1 38 2.5 525 712 16
WWeSt POINE oevvrsonesssosssonssvnennss [ooeeG0icicnaaniines i1 2 37 2.7 3.2 2.9 528 710 20
Poughkeepsic, avesseorss [P POV’ | T 12 34 54 3.2 3.9 2.4 341 6 44 20
Tivoll vuveceess J R T [ 124 5t 4.0 4.6 3.2 5 40 6 54 2B
Stuyvesant .... P P . [ LT 323 48 3.8 4.4 3.0 518 7 2 31
CASLICION « evenretssersrisecorovavsrarons lenea@Ouians 429 55 2.7 3.0 2.3 51 723 20
Greenbush o ooivveeetristcsstinarionsrens jous 5: 40 2.3 2.5 1.9 492 T 59 lecvennas
LONG ISLAND BOUNB.
Wateh Hill, vevveascsesvsvassrssenosses, | Bhode Teland co.s.. g 0 23 2.7 3.1 2.4 6 35 5 56 14
Stonington Connecticut . ...... g 7 30 2.7 3.2 2.2 615 610 25
Little Gull iftand cesseeevesne con conseses | New Yorkooooouen, 938 1 7 2.5 2.9 2.3 6 1 6 21 a7
New London ...eiveeenes “re veeeeaes +.. | Connecticut. 9 28 52 2.6 3.1 2.1 5 56 6 2% 2
NEW HAVEIL, tasarc censsosrsnvonanssssevs freeslfueeiienes . 11 16 18 5.9 6.2 5.2 [ 7] 6 5 33
Bridgeportes. s vasseonsasneresarnssrassse | cac@0euiiaciioini 11 1l 1 3 6.5 8.0 4.7 6 1 6 7 k1)

* From Major J. D, Graham’s observations,
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INTERVAL BETWEEN
TIME OF MOON’S
TRANSIT AND TIME
OF HIGH WATEK.

RISE AND ¥FALL.

MEAN DURATION OF—

PORT. STATE. - ==
w @ B = -
4 g = I 3 & .
s -] = < ) .
= 2Lz . = E g £ S
= =) = a7 z B =] @
1. 2. 3. 4 5. 6. 7. 8. 9. 10,
LoXd 1eL.AND S0UND—Continued. hom, Aeom. Feet. Feet. Feet. h.m. hom. | hom.
Oyster Bay, 1.. T... 1L 7 0 5! 7.3 9.2 5.4 6 8 6 24 025
Sand’s Point, L. L..... 11 13 3t 7.7 8.9 6.4 5 55 6 30 14
New Rochelle... . 11 22 32 7.6 8.6 6.6 5 51 6 35 12
Throg’s Neck... 11 20 39 7.3 9.2 6.1 550 633 413
COABT OF NEW JERSEY.
Cold Bpring inlet coc. tiiivieerienans aeen | New Jersey....... TR 51 4.4 5.4 3.6 6 8 618 19
Cape May Landinguuieeene sersoassencaes R U PN 819 47 4.8 6.0 4.3 6 11 615 20
DELAWARE BAY AND RIVER.
Delaware breaKWAaLEr. sev.eree caesoareas | Delaware s covueen. 8 0 50 3.5 4.5 3.0 615 6 G 26
Higbee’s, Cape May .c.vasesrvsncsanssss | New Jersey, 8 33 43 4.9 6.2 3.9 6 26 6 0 19
Egz Island HEDE . evvvecenaeieronronaens feoe@Ouenniianiins. 9 4 51 6.0 7.0 5.1 552 6 a7 36
Mahon’s HVeT.eesessrnasns ssesasvsassoss | DEIAWATE o 01 veuee 9 52 48 5.9 6.9 5.0 611 611 28
Newcastle.eaees onue e ver 0 paneceneienn 11 53 24 6.5 6.9 6.0 5 6 6 43 47
Philadelphin ceveeestsessverseeanes seees. | PEnnsylvania ...... 13 44 44 6.0 6.8 5.1 4 52 76 15
CHESAPEAKE BAY AND RIVERS.
Old Point Comfort....eeeveerosanness veae | VIrginid i eeucoenan- 817 60 2.5 3.0 2.0 6 1 6 25 14
Point LooKOUL vo saersosnesnersoncersess | Maryland coov vuss 12 58 45 1.4 1.9 0.7 559 619 B
ADNAPOliS +iecenes srinvrensosncansssnions lioeil0iarersirirane. i7 4 40 0.9 1.0 0.8 6 11 6 15 R
Bodkin light vavseeenss O PR [ R T T 18 8 48 1.0 1.3 0.8 523 7 8 15
Baltimore. . - . 18 59 | 44 1.3 1.5 0.8 5 54 6 33 44
‘Washington . o1 vese | Dist. of Columbia,. 2010 | 52 3.0 3.4 26 537 649 [iiennee
James river, (City Point).. vene | Virginia, .o.ao.e.. 14 37 I o 2.8 3.0 2.5 514 6 58 32
Richmond cieeeserssssssvisnrocessrerans [enselOiianrrane 16 54 18 2.9 3.4 °.3 4 53 73 35
Tappanannock.se: svevve v revasensserees o000 niorisnaees 13 8 46 1.6 1.9 1.3 5 31 T 6 levveenee
COAST OF NORTH AND SOUTH CAROLIRA,
GEORGEA, AND YLORIDA.
FLALIEras inlet, cessossvensssasaseonsessss | North Carolina..... 7 4 57 2.0 2.2 1.8 6 7 6 7 50
Beaufort . cessnsscranseerrnecsrmessorsas [ceeelOuronss vosnnes 726 50 2.8 3.3 2.2 6 11 6 10 42
Bald Head,.. J R N : [+ F O PP P 7% 34 4.3 5.0 3.4 6 18 617 3L
Smithville ,.. waveersosvens areilOieerive-nness 719 38 4.5 8.5 3.8 6 1 626 .33
Wilmington s.oee seoens . N Y | F 9 6 10 Q.7 3.1 2.2 445 7 40 30
GeorgeLown entrance.... . eecaones » South Carolina 756 42 3.8 4.7 2.9 6 4 i 619 35
Bull’s Island bay.cceessncianseness veeada., . 716 57 4.8 5.7 3.7 6 20 6 6 30
Charleston, (custom-house wharf) . eeeaes Joeee0oias viernnan 72 48 5.1 6.0 4.1 619 6 7 33
St, Helena sound..ceeevesecsseasssassass [coan@0uciiines .. 7 8 10 5.9 7.4 4.4 613 612 23
Fort Pulaski, (Savannah entrance), Georgitoeecs vanas 79 40 7.0 8.9 5.9 549 @ 635 2%
Savannsh, (dry-dock wharf).eee .o NIETETY: [ PRSPPRNPPEEAN 813 51 6.5 7.6 5.5 5 4] 12 14
Doboy Light-house.eescnvus sress cerodo. 7 33 55 6.6 7.8 5.4 6 2 1 620 liee....
Bt DiMOnS. sarsveoserssoscasssntvnescats [eeas@O0isienreeanss. 7 43 6.8 8.2 5.4 6 10 616 20
FOrt Clinth,esvessaressessareres sannsess | Florida ... 753 16 5.9 6.7 5.3 6 9 617 lieeieins
St JONNS FIVEX. ceaectserces nanssannanss |enaeB0iasiinnes 728 4.5 5.5 3.7 558 628 | 16
8t. Augustine. . I T 8 21 43 4.2 1.9 3.6 6 5 611 | 32
Cape Florida. [ P [ T 8 33 51 1.5 1.8 1.2 6 0 6 26 J 45
Indian Key.,.venioevnancna 823 49 1.8 2.2 1a 6 25 5 58 ! 19
Band KEY. cvareeriossssnranss B 40 feieeansars 1.2 20 0.6 6 31 555 | 13
KoY Wesl, eaes vacnnssssssan sovernsnanns forae@Ourriainnnin, Y30 115 1.3 1.5 0.9 6 55 529 | 12
TOrtugas. ...enessaaas TS T L LT Y 56 13 1.2 1.5 0.6 6 49 540 E cenes
Charlotte Harbor.suesivevsvrecssinaeneas froaslBiosrasnsanases 13 9 138 1.1 1.3 0.8 6 51 53 J -
Tampa Bay, (Egmont Key).... «..oo.cuu. 112 133 1.4 1.8 1.0 6 38 6 11 | 43
Cedar Keys, (Depot key}. 1315 135 2.6 3.2 1.6 6 12 { 613 reveeees
B, MATK 8,00 srsaenss rasinsossesunasans [seeelBuureanivairans 13 38 20 2.2 2.9 1.4 6 12 611 ¢ ...,
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TABLE I—Continued.

INTERVAL BETWEEN
TIME OF MOON’s
CRANSIT AND TIME RISE AND FALL. MEAN DURATION OF-—
OF HIGH WATER.
PORT. STATE. . U
g $EE &
g E. 2 2 z S .
£ |EEE ) = | f | £ g
5 (sEE| % = | 5| | 2 | %
= 8 = 5 z &= 3] ]
I 2 3 4 5. 6. 1. 8, 9. 10.
WEBTERR COAST. k. m. h.m. Feet. Feet. Feetl., h.m. h. m. k.m.
5an Dieg0ssee recessrensiserracescrnonas California « vovaees. 9 38 135 3.7 5.0 2.3 6 2 .80 0 30
Ban Pedro ......veecieaiiiiieaniiiiinnes ve..do.., 9 39 148 3.7 4.7 2.9 6 18 8 5 30
QCuyler’s harbor , «.do... 925 1 2 3.7 5.1 2.8 613 6 5 | .o aees
B8an Luis Obispo, . “freeedoL, 10 8 152 3.6 4.8 2.4 6 25 5 58 vaeuses
Monterey., co.. ... cve.do... 10 22 49 3.4 4.3 2.5 6 31 6 2 35
South Farallone..ssessss cinaae EETS PRV |- ORI . 10 97 116 3.6 4.4 2.8 618 6 9 |......c.
San Francisco, (north heach).evss.s B PPPTY : [ PO 12 6 1 4 3.6 4.3 2.8 6 39 5 51 34
Mare Island, (San Francisco bay)........|....do .. 13 40 115 4.8 5.2 4.1 6 I3 6 7
Benicia. coaiisesce U, voreeniiiicnnnsiianedon i . . 14 10 10 4.5 5.1 3.7 6 26 559
Ravenswood . lieeddo, 12 36 7 6.3 7.3 4.9 6 15 611
Bodega ........ dedoliaa., . 11 17 154 3.6 4.7 2.7 619 5 59
Humboldt bay. vee G0ciieieanrians. 12 2 111 4.4 5.5 3.5 619 6 O
Port Orford . Oregon Territory. .. 11 26 1 6 5.1 6.8 3.7 619 6 7
Astoria. ....... FRTNY: [« DU 12 42 113 6.1 7.4 46 6 3 6 28
Nee-ah harbor.. ¢oevs Washington Ter’y.. 12 33 128 5.6 7.4 4.8 6 20 6 6 [icavnens
Port Townshend?®.eoe . covssnes slreedllOuyisicanrinne. 349 13 4.6 5.5 4.0 6 34 552 Juieseens
Bteilacoom® .. suveectnacimsenrtirtsrones cee Ociiiiivenians 4 46 16 9.2 1.1 7.2 6 3 625 28
Semi-ah-moo bay . ceies cocivarie caensss eeil0uiiieian Lanin 4 50 1 2 5.7 6.6 4.8 611 6 19 26

* See remarks on page 22 and foilowing.

Note.—The mean interval in column 3 has been increased by 124, 26m., (half 2 mean lunar
day,) for some of the ports in Delaware river and Chesapeake bay, so as to show the succession
of times from the mouth. Therefore 1224. 26m. ought to be subtracted from the establishments
which are greater than that quantity before using them.

The foregoing Table I gives the means of determining, roughly, the time and height of high
water at the several ports named. The hour of transit of the moon preceding the time of high
water is to be taken from the Almanac, and the mean establishment being added the time of
high water results. Thus:

Example I.—It is required to find the time of high water at New York on November 5, 1854.
The American Almanac gives 0h. Om. as the time of transit of the moon on that day. The
mean interval for New York, from Table I, column 3, is 8%k 13m., which, as the transit was
at 04., is, roughly, the time of high water. The moon being full, the height is that of spring
tides of column 6, viz : 5.4 feet. If the soundings on the chart are reduced to low water spring
tides, 5.4 feet are to be added to them to give the depth at high water. If the soundings are
reduced to mean low water, the rise and fall of mean tides being 1.1 foot less than for springs,
the rise or increase of depth will be half of this, or 0.6 of a foot less than 5.4 feet, which is
4.8 feet, or nearly four feet ten inches.

Example II.—Required the time of high water at Boston on January '23, 1851. From the
American Almanac we find the time of the moon’s southing or transit on that day 5k 18m.
a. m., and from Table I the mean interval at Boston dry dock is 114. 2Tm.
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‘We have then b4, 18m. time of transit.
To which add 11 27 mean interval from Table 1.

16 45 time of high water, or 44. 45m. p. m.

If the Greenwich Nautical Almanac is used, add 2m. to the time of tramsit of Greenwich
for every hour of west longitude and its proportienal part for less than an hour. It will suffice
to take the half hour which may be over any number of hours, as the correction for less than
this would be less than one minute, and need not be taken into account. Thus, Boston is 4.
44m. west of Greenwich. The correction to be applied to the time of transit of the moon is,
for the four hours, eight minutes, and for the forty-four minutes, one minute. The time of
transit on the date assumed in the preceding example is 1Th. 9m. of the 22d, or 54. 9m. a. m.
of the 23d, to which add nine minutes; the correction just found gives 5i4. 18m., as before
ascertained from the American Almanac.

In using the United States Nautical Almanae, in the astronomical part of which the transits
of the moon are given for the meridian of Washington, the corrections required may, in this
first approximation for the Atlantic coast, be neglected. To find the time of the next following
low water add, from Table I, the duration of ebb tide.

This gives 4A. 45m. p. m. time of high water.

6 13  duration of ebb tide from Table L

10 568 p. m.

By subtracting the duration of flood tide we obtain the time of the preceding low water,
10k, 32m. a. m., recollecting that 4A. 45m. p. m. is the same as 16A. 45m. reckoned from mid-
night.

The height of this tide, corresponding to the transit of 5k., will bring it nearly to a neap
tide, and the rise and fall obtained from column 7, Table I, is 8.5 fect. The next following
high water may be had by adding to the time of low water the duration of flood from Table I.
Thus :

10%. 58m. p. m. time of low water January 23.
6 13 duration of flood from Table I.

Saum 17 11 or 52 1lm. on January 24.

Or, having found the time of high water, the time of the next following high water may
be found by adding the duration of flood and ebb together, and their sum to the time of high
water found, thus :

6h. 13m. duration of ebb tide, from Table 1.
6 13 duration of flood.

Sum 12 26 duration of whole tide.
4 45 p. m., January 23, time of high water.

Sum 17 11  or 5k 1lm. a. m., January 24, time of the next succeeding high water.
Subtracting the same quantity will give the time of the preceding high water, thus:
4h. 45m. p. m., or 16k. 45m. from midnight, is the time of high water.
12 26 duration of flood and ebb tide.

4 19 a. m. of the 23d for the preceding high water.
The duration of the flood and the ebb being reckoned from the middle of one stand or slack
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water to the middle of the next, the time of beginning of stand of ebb or flood will be found
by subtracting half the duration of stand or slack water given by column 10, Table T, from the
time of high or low water, and the time of the end of the stand of ebb or flood by adding the
same. A nearer approximation to the times and heights of high water may be obtained by

the use of Tables IT and III.

TABLE II.

Interval between the time of moon’s transit and the time of high water for different hours of transit, and for several different ports.

Time of moon's| Boston, Mass. | New York, ‘Philadelphia,;‘om Pt. Com-! Baltimore, | Smithville, | Charleston, ‘Pt. Pulaski,Sa-| Key West, |3an Proncisco,
transit. N. Y. Pa. } fort, Va. ! Md. N.C. 8. C. : vannah, Ga. Fla. Cat.
. |

A m, h, m, k.o m. h. m. h. m, k. m. k. m. h. m. he m. k.om k. m.
(L] 11 38 8 20 1 31 8 33 6 47 7 26 7 B 7 30 8 33 ! 12 5
0 30 11 B 8 18 1 28 8 27 6 42 7 21 7 33 7 25 9 2 ; 1 59
10 1 28 & 15 1 25 g8 21 6 37 7 16 7 27 7 19 9 19 11 53
1 30 11 24 8 10 121 8 15 6 31 7 13 7 21 7T 15 9 13 11 47
2 0 11 20 8 6 I 18 8 9 6 26 79 716 7T 1 9 6 11 41
2 3 11 16 8 0 1 14 8 4 6 21 7 6 712 T 8 g 1 11 36
3 0 11 13 T 55 11 8 o 6 17 7 4 7 8 7T 6 8 57 11 33
3 30 11 10 7 52 1 8 7T 56 6 13 7 3 735 7 8 8 53 11 38
4 0 o7 T 52 1 6 7 52 6 11 7T 2 7T 2 7 4 B 53 1 38
4 30 11 6 7 52 1 3 T 49 6 10 7 3 7 2 7 3 B8 56 11 46
5 0 n 6 7 53 I 90 7 48 6 10 7 4 7 3 7 4 9 1L 58
5 30 19 7 56 0 59 7 50 6 13 7 6 7T 7 7 8 9 10 2 3
6 0 11 13 7 59 0 59 7 53 6 19 T 9 7 12 7 B 9 22 12 11
6 30 11 19 B 5 I 1 8 0 6 : 25 7 13 719 7 12 9 33 12 16
70 11 25 8 11 1 7 8 7 6 3 7w 7 % 7 18 3 49 12 23
7T 11 32 1 8 17 115 8 15 6 39 7 23 TR 7T 10 ¢ 12 29
8 0 11 38 8 93 1 23 8 24 6 44 7 28 7 3R 7 28 10 6 12 3t
8 30 11 43 8 27 1 29 8 3 6 49 7 33 T 45 7 34 16 7 12 37
9 0 11 47 8 32 1 34 8 40 6 52 T 37 T 48 7 39 10 6 12 36
9 30 11 48 8 # 1 39 8 4 6 54 7 39 7 &0 742 10 3 12 34

10 o0 11 49 8 35 1 42 g 48 6 53 7 40 7 50 7 43 9 59 12 30

10 30 11 48 8 H 1 43 g 48 6 5 7 40 7 47 7 41 9 56 12 4

ir o 1t 47 8 3l 1 41 8 46 6 50 7 36 7 4 7 37 9 48 2 17

11 30 11 43 8 25 1 37 g 40 6 48 7 30 7 41 7 34 9 40 12 9

TABLE IIL

Showing the rise and fall of tides, and corrections to be applied to defermine the depth at high water of soundings on charts referred lo mean
low waier, and to low water spring tides.

Time of Boston, Mass. ‘ New York, N. ¥, Philadelphia, Pa. Old Point Comfort. Baltimore, Md. Time of
moon’s - — moon’s
wansit. | A, B. c. | A i B. c. A. B. c. A. B. 0. A B. ©. | trensit.
Houy. | Feel. | Feet. | Feet. | Feet, | Feet. Feet. | Feet. | Feel. | Feet. | Feel. | Feel. | Feet. | Feet, | Feet. | Feet. | Hour,

1] 1.2 10.6 11.3 4.9 4.5 4.9 6.3 6.2 6.3 2.9 2.6 2.9 1.5 1.4 1.6 0
1 1.3 10.8 11.3 4.9 45 4.9 6.4 6.4 6.5 3.0 2.7 3.0 1.5 1.4 1.6 1
2 1.2 0.5 11.2 4.7 4.4 4.8 6.6 6.5 6.6 2.9 2.7 2.9 1.5 1.3 1.5 2
3 106 10.3 10.9 4.3 4.2 4.6 6.6 635 6.8 2.6 2.6 2.8 1.4 1.3 1.5 3
4 10.0 10.0 10.7 3.8 4.0 4.4 6.4 6.4 6.5 2.3 2.4 .7 1.3 1.2 1.4 4
5 9.2 9.7 10.4 3.5 3.8 4.2 5.1 6.2 6.3 2.1 2.3 2.6 1.t 1.1 1.3 5
6 8.8 9.4 101 3.3 3.7 4.1 5.7 59 6.0 2.0 2.2 2.5 0.9 1.1 1.3 6
7 8.8 9.3 10.0 33 3.7 4.1 5.4 5.6 5.7 2.0 2.3 2.5 0.9 1.1 1.3 ki
8 8.9 9.5 10.2 3.6 3.8 4.2 5.2 5.3 5.4 2.2 2.4 2.6 1.0 1.2 1.4 8
] 9.4 9.7 10.4 4.0 4,0 4.4 54 5.4 5.5 25 2.5 2.8 1.1 1.3 | 1.5 9
10 10.1 10.0 10.7 4.3 4.3 4.7 5.7 5.7 5.8 2.8 2.7 2.9 1.3 1.4 1.6 10
1 10 7 10.3 11.0 4.8 4.5 4.9 6.0 6.0 6.1 3.0 2.8 3.0 1.4 i 1.4 1.6 i1
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TABLE IIT—Continued.

Smithville, N, C. Charteston, 8, C. Fort Pulaski, Savannah Key West, Fla. t 8an Francisco, Cal. |
Time of entrance. H i i Time of
moon’s o L moon’s
transit. : ; - : i : i 7! transit.
A. B. | C. A | B c. | A B. , G . A, B | C A. . B. | C. i
i : ! ! '
Hour. Feel. | Feet. | Feet, Feet. 1 Feet, ‘ Feet. | Feet. | Feel. { Feet. . Fect. i Feel. | Feet. Feet. \ Feet. E Feet. | Hour.
0 5.2 i 4.8 5.1 6.0 | 5.5 6.0 | 7.8 7.4 | 7.8 15 | 14§ 1.5 . 4.5 | 4.0 | 4.4 0
1 51 1 48 5.1 59 | 5.5 5.9 | 7.9 T4 0 79 0 15 14 1.5 3.9 ! 37 41 1
2 5.0 | 4.7 | 5.0 57 | 54 58 | .6 7.3 0T ; 1.5 7 1.4 1.5 | 3.7 7 3.8 | 4.1 2
3 46 | 45! 48 | 53| 52 56| 71| 70 | 75 14 13| lai 35| 35| 40 3
4 4.3 | 44 ' 47 47 49 ! 54 | 6.5 6.7 T2 | 12 ! 1.2 1.3 4.1 3.3 | 3.8 1 4
5 40 | 43 46| 44 48 | 52 | 6.1 65 7.0 0 1.0 ¢ 1.1 120 28 31! 38! 5
[ 3.8 ; 4.2 | 4.5 4.2 | 46 f 5.1 1 5.8 64 ; 68 1 09 : 1.0 11 27 31! 35| &6
7 3.8 4.1 | 4.4 43 | 4.7 | 51 | 6.0 6.5 69 . 09 | 1.1 1.2 1 3.0, 33 3.7 7
| I | i i ; i
8 4.0 | 42 a3 4.5 ‘ 48 | 53] 6.4 6.7 .1 10 0 1.2 1.3 | 3.4 @ 35 , B9 8
9 4.3 i 4.3 ' 4.6 § 50 | 5.0 | 55 | 69 6.9 . 7.4 . 32 @ 1.3 1.4 | 38 36 | 4.1 9
10 1.7 | 48 49 | 55 | 53 ] 58 | 74| 70 7.6 0 14 14 1.5 | 40 , 3.8 f 4.2 | 10
1 5.0 ( 4.7 | 5.0 ‘ 59 1 55 | 5% | 7.8 7.2 78 15 14| 15 4.2 | 3.8 | 4.3 i 1t
| i ! ; ; ; : i

In these the variations in the interval between the moon’s transit and high water are shown
for some of the principal ports contained in Table I. These variations of intervals depend
upon the age of the moon, and, as they go through their values in half a lunar month, are
known as the half-monthly inequality of interval. The table extends from the OL. of transit,
midnight of the calendar day, or full of the moon, to 11} hours. The numbers for change of
the moon correspond to those of Ok., and for 13 hours (or Tk p. m. of the calendar day) to 1
hour, and so on up to 23 hours, The ports for which the numbers are given are designated by
the heading of the columns. .

The mean interval, it will be seen, does not occur at full and change, but nearly two days
afterwards, on the Atlantic coast. At Key West it occurs more nearly at full and change, and
at San Francisco still more nearly,

The same remark applies to the heights; spring tides occur about two days after the full and
change of the moon, and neaps two days after the first and last quarters. The use of this
table of nearer approximation is quite as simple as that of Table L

Rule to find the time of high water.—Look in the Almanac for the time of moon’s transit (or
southing) for the date required. In the table corresponding to that time will be found the
number to be added to the time of transit.

Example I11.—Required the time of high water at New York October 1, 1856. Using the
United States Nautical Almanac, we find the time of moon's transit 1k. 24m. astronomical
reckoning, or 1k 24m. p. m. calendar time. From Table IT we have, under the heading of
New York, for 1k 30m. (the nearest number to 15 24m. in the table) 84. 10m,

» Thus, to 1. 24m., time of moon’s transit,

Add § 10 interval found in Table III.

The sum 9 34 p- m. Is the time of high water on the 1st of October, 1856.

If the sum of these numbers had exceeded twelve, the tide would have belonged to October
2, and we must have gone back to the transit of the day before and computed with it to obtain
the tide of October 1.

RBule to find the height of kigh water.—Enter Table III, column 1, with the time of moon’s
transit. In the colamn headed with the name of the place, and marked A, will be found the
rise and fall corresponding to the time of transit; in column B the number to be added to

14
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soundings on the chart, where the soundings are given for mean low water; in column C the
number to be added to charts of which the soundings are given for low water spring tides.

In the foregoing example, (IIL,) the time of transit being 1 and 2 hours, we find from
Table III the rise and fall of tides on the 1st of October, 1856, between 4.9 and 4.7; the
number to be added to soundings given for mean low water 4.5 {eet, (columu B,) and for low
water spring tides (column C) 4.9 feet.

Having found the time of high water, that of low water may be obtained, nearly, by
adding the duration of ebb from column 9, Table I. The time of the next preceding low water
may be found by subtracting the duration of flood from column 8, Table I. The time of the
next following high water may be found by adding the duration of both flood und ebb; and of
tlie next preceding high water by subtracting the same duration of the whole tide.

Example 1V.—To find the next high water following that of Example III.

The duration of flood, column 8, Table I, for New York, is 6. Om., and of ebb, from column
9, is Gk. 25m.; the sum is 12A. 25m.

To 94 34m. p. m., October 1, time of high water found,

Add 12 25 duration of flood and ebb.

Sum 21 59 or 9% 59m. a. m. of October 2, the time of the next high water.

TIDES OF THE PACIFIC COAST AND OF PART OF THE COAST OF FLORIDA.

On the Pacific coast there are, as a general rule, one large and one small tide during the
day, the height of the two successive high waters occurring one a. m. the other p. m. of the
same twenty-four hours, and the intervals from the next preceding transit of the moon are
very different. The inequalities depend upon the moon’s declination; they disappear near
the time of the moon’s declination being nothing, and are greatest about the time of its being
greatest. The inequalities for low water are not the same as for high, though they disappear
and have the greatest value at nearly the same times. The tides of the southern part of
Florida and of the western coast of that peninsula, as far as St. Mark’s, are of the same char-
acter.

In Puget’s sound the inequalities for the interval of high water and for the height of low
wuter follow this rule; but those for the interval of low water and height of high water disap-
pear about one day before the moon’s declination is greatest, and are greatest about four or
five days before the greatest declination.

When the moon’s declination is north, the highest of the two tides of the twenty-four hours
occurs at San Francisco about eleven and a half hours after the moon’s southing, (transit;) and
when the declination is south, the lowest of the two high tides occurs about that interval.

The lowest of the two low waters of the day is one which follows next the highest high
water. The nature of these tides will probably appear more plainly from the annexed
diagrams. In them the height of the tide is set off at the side on a scale of feet, and the
hours of the day are at the top. At 12 noon, for example, the tide-gauge marked 6.7 feet.
Joining all the heights observed in the twenty-four hours, we have a curve like that marked in
the figure. The two high waters are @ and ¢, the two low waters band d. If ais the high
water which occurs about twelve hours after the transit of the moon, when the declination is
south, the ebb @ b is quite small, and the high water, e, is much lower than the next high
water, ¢. If the moon’s declination is north, it is the large high water, a, of the second
diagram which occurs next after the transit, and about twelve hours from it. At Key
West the contrary obtains, diagram 1 applying when the moon’s declination is north, and
diagram 2 when south. Tuables IV and V give the number to be added to the time of
moon’s transit to find the time of high water almost as readily as in the former case.
They are of double entry, the time of transit being, as before, placed in the first column.
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The number of days from the day at which the moon had the greatest declination is
arranged at the top of the table. Entering the first column with the time of transit, and
following the line horizontally until we come under the column containing the davs from the
- Ll;! greatest declination, we {ind the number to be added to the

] HOURS
Y IXY

time of the transit to give the time of high water. If the
moon’s declination is south, Table IV is to be used; if north,

Table V.
/ Tables IV to IX, inclusive, have Licen recomputed, using
more complete data for the incqualities above referred to,
and to those for San Francisco similar tables have been
\ added for San Diego, Astoria, Port Townshend, and Key
/ West, Fla. For the other places on the Western Coast
given in Table I the following rules will give sufficiently

~(

ouchAn| 2 close approximations.

To obtain the times of high or low water for San Pedro,
Cuyler’s harbor, and San Luis Obispo, compute first the
time for San Diego by Tables IV, V, or VIII; then add to

the time thus obtained 30 minutes to obtain the time for

SBan Lums Obispo, and subtract 13 minutes for Cuyler's
harbor. At San Pedro the time of high or low water is
/T sensibly the same as at San Diego.

For Monterey, South Farallone, Mare Island, Benicia, Ra-
venswood, and Bodega, compute first the time for San Francisco, then subtract from the time
thus obtained 1%. 44m. for Monterey, 1% 29m. for the South Farallone, and 4%m. for Bodega;
and add 34m. for Mare Island, 1%. 4m. for Benicia, and 30m. for Ravenswood. For Humboldt
bay, Port Orford, and Neeah harbor, compute first the time for Astoria, then subtract from it
40m. for Humboldt bay, 1h. 16m. for Port Orford, and 9m. for Neeah harbor.

For Steilacoom and Semiabmoo bay, compute first the time for Port Townshend, and add
to it 5Tm. for Steilacoom and 1A. for Semiahmoo. The approximation will be only a rough one
for Steilacoom.

For the heights, Tables VI, VII, and IX for San Diego can be used without change for
San Pedro, Cuyler’s harbor, and San Luis Obispo. These tables for San Francisco are slso
applicable to Monterey, South Farallone, and Bodega. For Mare Island add 1.2 foot, for Benicia,
0.9 foot, and for Ravenswood, 2.7 feet to the quantities for San Francisco.

For Humboldt bay, Port Orford, and Neeah harbor, the tables for Astoria may be used,
subtracting 1.7 foot for Humboldt bay, and 1.0 foot for Port Orford. For Neeah harbor the
tables will give approximate results without change.

For Semiahmoo bay, add one foot to the quantities in the tables for Port Townshend. For
Steilacoom, a rough approximation may be obtained by adding 4.6 feet tc them.

For the coast of Florida, compute the times of high or low water for Kcy West, and subtracy
1h. Tm. for Indian key, and add 26m. for Tortugas and 14. 51m. for Egmont key, 34. 45m. for
Cedar Keys, and 4h. Sm. for St. Mark’s. For the heights, add balf a foot for Indian key, and
use the tables without change for Tortugas and Egmont key. TFor Cedar Keys and St. Mark’s
the results could not be obtained with much accuracy in this way; special tables will be pre-
pared for those places.
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TABLE IV.—KEY WEST.

SUPERINTENDENT OF

SOUTH DECLINATION.—DAYS FROM MOON’8 GREATEST DECLINATION.

Refore — ! : After —
H i
i | i i
[ 6 | 5 | 4 3 o2 .1 0 2 3 4 | s 6 T
; ; : i ; ! -
Am. . hm hom. | {hom. | hom | hm. ! hm | Am  hm i hm | hm | hom. hom. Am | hom.
000 | 540 930 | 907 | 901 - 840 ' 844 B40  B40 - B46 | 854 906 9 16 921 | 937
a30 ! 9 33 9 23 Y o 8 54 842 : 837 8 43 8 33 8 39 ‘ 8 47 ‘ 8 59 9 09 9'20: 9 30
100 | 992 916 853 | 847 | 88 - 830 §26 82 . 832 & 840 | 852 9 02 813 . 993
13 | 920 9 10 847 | 841 | 829 | 8594 , 820 BQutB%JB.B«l’BLiﬁ 8 56 907 | 917
200 | 913 9 03 g40 | 834 82 | 817 ¢ 813 | 813 819 | 827 8 8 40 900 | 910
230 | 908 8 58 835 | 829 | 817 ¢ 812 | BO8 8081‘8141‘822‘834 8 44 855 , 905
aoo! 9 04 8 54 831 | B2 | 813 . 808 | §O04 804;810}818}830 8 40 g5t | 9m
33 | 900 8 50 827 | 8a1 ' 800 | 804 800 800 | 8C6 | &14 &9 8 36 8 47 8 57
4(\(li 9 00 & 50 8 97 8 a1 809 | &04 & 00 | 8 00 J s08 | 814 8 26 8 36 8 147 8 57
43 | 903 853 830 | 8924 | BI2  BO7 [ 803 | 803 ; 809 @ 8§17 | 829 8 49 8 50 9 00
500‘ 9 09 8 59 83 | 830 | 818 ! 813 | 809 | 809 | 915 | £23 | 83 8 45 8 56 9 ug
s | 817 907 B44 | B33 | B26 | B2 | BT | 81T | 893 . 83 | 843 8 53 904 | 914
500’ 9 29 919 856 | 850 | 838 0 833 | 82 | 82 | 835 ; £43 | 855 9 05 915 | 9%
6 30 9 40 9 30 907 | 9¢1 | B49 ' 844 | 840 B840 | 846 | u54 | 906 9 16 927 937
7 60 9 56 9 46 923 917 | 905 . 900 8565855"909(910 9 92 9 32 9 43 9 53
730 10 07 9 57 93¢ 923 | 916 | 811 907 i 907 ' 913 | 921 | 933 943 9 54 10 04
8 00 10 13 10 03 940 . 932 | 922 | 817 913 | 913 | 918 : 927 | 93y 9 49 000 | 1000
8 30 10 14 10 04 941 © 935 | 923 | 918 914 1 914 . 92 @ 92 | 940 9 50 1001 | 1011
900 10 13 10 03 940 | 833 | 922 | 917 913 913 ! 919 | 927 | 939 9 49 1000 | 1010
9 30 10 30 10 00 937 | 931 | 919 | 914 910 910 918 ' 924 | 935 9 46 957 | 1007
10 00 10 06 9 56 933 | 927 § 915 910 | 906 ! 906 . 912 92 | v 9 42 95 | 1003
10 30 10 03 9 53 93 | 924 | 912 . 9O7 903 0 903 0 Yoo ! 917 | vsg9 9 39 950 | 1000
11 00 9 53 945;‘ 922 | 916 | 904 | £ 855 : 855 , 90l | 909 | ya1 Y 31 vz | 95
11 30 9 47 937 | 925 | 914 | 908 | 85 | 83l 847 | B47 ¢ 853 901 | D13 9923 9 34 1‘ 9 44
TABLE V.._KEY WEST.
'g i KORTR DECLINATION.—DAYS FROM MOON’8 GREATEST DECLINATION.
Q —
£ :
. 2 Before— | After—
s g |
- ] i i
E 7 6 5 4 3 2 1 o | 1 | 2 3 1 4 | s 6 7
B ! ! f ! !
; i ; | i ! | !
Am. | hm | hom. | hom. | hom. \‘h.m, h.m. lhm ‘ hom. | hm hm. | hom | hom h.m. h.‘m.=i h.m.
0o ! 92 | 93 | 943 | us3 (1006 |1016 102 1092 ;1092 [1018 | 1006 | 956 943 934 | 9e7
030 | 9% 999 | 935 | 946 | 950 [1009 1015 10315 11015 101 | 959 ! 9 49 9 35 Yo7 9 20
10! 915 9922 | ¢20 | 939 | 95 [1002 | 1008 1008 1008 [ 1004 | 952 | 942 929 9 20 913
130 | 900 916 | 993 | 933 | 946 956‘]00‘2 1002 11002 | 958 9461936 9 23 9 14 907
20 90| 909 916 ) 9926 | 039 | 049 | 955 | 85 | ¥5 | 95 | 939 | 990 916 9 07 9 00
230 | 857 | 904 | g1 | o2 | 93 9441950; 950 | 950 | 946 | 934 | 9 91 9 02 8 55
30 85| 900 907 | 917 | 030 | 040 ' 946 | 946 | 946 | 942 930[920 9 07 8 58 8 51
3 30 849[ 856 } 903 | 913 | 99 | 935 | 942 | 942 | 942 | p38 | 926 | 916 9 03 8 54 8 47
4 0 849 | 856 | 903 913 | 926 936 | 942 | o942 | vwaz | 938 99 | 916 9 03 8 54 8 47
43 | 6852 | 850 | 906 | 916 | 99 939;945\ 945 | 945 , 941 | 939 | 820 9 06 8 57 8 50
50 | 858] 905 | 912 929}935 945 | 951 951,951‘947 935 | 995 912 9 03 8 56
530 | 906 | 913 920 | 93 | 943 | 95 | 949 959 | 859 | 055 | 943 | 933 9 20 911 9 04
ﬁOi 918 925 0 93 | 942 | 955 |1005 101 1011|1011 |10 07 955"945 9 32 923 916
680 | o 936 B4s | 9535 [ 1006 |1016 1022 1092 1022 (1018 {1006 | 956 9 43 9 34 927
70 945 952 ' 959 | 1009 ;109 {10® 103 | 1038 [1038 |103 [1wem 101 9 50 9 50 9 43
730 | 956 | 1003 1010 [J020 1033 |1043 11649 | 1049 | 1049 | 1045 | 1033 \1023 30 10 10 01 9 54
8ol 100 1009 1016 1026 (1039 ;1049 1055 | 1055 | 1055 1051 [1039 1099 10 15 10 07 ) 10 00
8 30 f 10 03 1010 [ 1017 (1097 {1040 1650 1055 1056 {1056 | 1052 | 10 40 1’1030 10 17 1008 | 1001
9 0 | 1002 1008 1016 {1026 [ 1020 |1049 1035 1055 (1055 {1051 1039 ;1099 10 16 1007 | 1000
930} 9 58 1006 1013 | 1023 (1036 | 1048 {105 1052 11052 (1048 | 1036 1026 1013 1004 | 95
0o 955 1002 (1008 {1019 1032 | 1042 | 1048 10433!1046 10 #4 1032‘;1022 10 09 10ml 9 53
10 30 952 | 959 (1006 [10716 | 1029 maglwmu 1045 [ 1045 [1041 1029 | 1019 10 v6 57 . 9350
1o v 44 950 | 95 |1008 lo2l | 1031 11037 1037 (108 {1038 [1eer 1001 9 58 9 49 9 42
u P 935‘ 943'950 1060 {1013 10‘23{1029 1029 1029 1025 1013}1003 9 50 9 41 ! 934
: i '
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"TABLE IV.-SAN DIEGO.

BOCUTH DECLINATION,—DAYS FROM MOON’S GRRATEST DECLINATION.

Time of moon’s
trangit.

Before— i After—
_ - [ i .
N 6 | 5 4 3 2 i1 o I 1 2 3 4 5 6 ;

! i i
hom, h.m. h.m h.om. : h.om. : h.m. hom. s homo h.m. | h.m. h.m. h.m. @ h.m. h m. A.om. h.m.
00 9 25 9 40 952! 10 3 1012 10200 1095 1020 | 1029 1092 1019 1010, 10 0} 947 9 30
030 | 915 9 au va2! 933 10 20 1| 1015 w019 | 1019 015 1w 9! 10 0. 9an 9 2, 9 20
10 98 9 23 935 046 955 10 3| 10 8 1012 | 1012 1008 ;1062 933 943 930 913
1 30 9 916 998 939 948 9361 101 105 10 5 W1 955 44t 83| 9w 9 6
2 0 8 54 9 9 921 932 94  949| 954 9 57 9 38 954 | 948 939, 92| 916 B 59
2 30 8 49 9 4 916 927| 936 9u| 949 9 53 9 53 9 19 943 934 gaa!l on 8 54
30 8 48 9 3 Y15, 92| 935 943 948 95 | 95 948 | 942, 933 8! 910 # 33
330 8 48 9 3 915! 926‘ 93 943 948 95 | 95 943 | 942 933 g2z 9 g 53
40 8 52 g 7 919€ gaoi 999! 947 952 9 56 9 56 QJ.’ 946 037 ver| 914 & 57
430 8 56 9 11 993! 934| 943, 95! ¥ . 100 10 0 956 ; 9500 941 9311 918 9 1
50 915 9 30 942] 953| 10 2| 1010 16015 1019 10 19 015 10 9, 10 0. 930 637 920
530 9 37 Y52 | 10 4‘} 1015 10940 1032} 1037 10 41 10 41 10 37 { 1031 10922 1012] 959 9 42
6 0 955 1010 | 1082 1035 1042 1050 1055 1058 10 59 1055 | 1049 1040 10301 1017, 10 0
630 @ 1012 1027 | 1039 1050 1059° 11 T 1112 1016 10 16 112 - 11 6, 1057 1047 | 1031 1017
70 ! 1018 033 | 10450 1056 11 5] 1113 1118 n22 | n 1018 11120 11 03¢ 1953 1040 10 23
730 1020 103 | lo47) 1058 11 70 1115 1120 12, N2 20 ¢ 1114 11 5 1055 1042 1025
8 0| 109 1037 | loaw| 110l 11 ¢ 1T 1lm 1196 . 112 ez el 11 7 1087 | 1044 1097
8 30 10 24 1039 | 105 11 2| 11110 1119, 1124 11 28 11 28 124 1118 11 9 1059 1046 1029
9 0 10 18 10 33 10451 1056 11 5 11137 1118 112 11 2 mw | n 121 3. 1053 1040 1023
$30 ) 1000 025 | 1057 1048 65701 5. 10, 101 1 1010 | 14, 1055 1045 ] 1032 1015
1001 100 W15 | 1627 | 1038 10471 105 11 01 11 ¢4 14 ol 105 1045 03] 02, 105
1030 | Y53 10 8 | 1020) 1031 1040 1048 1053 1057 | 1057 053 | 1047 10 38 ]028‘ 10157 953
1 o 9 45 W oo | 10 1Q§ we3l W' 1040] 1045 1040 } 10 49 1045 | 1089 1030 1020 10 7 9 50
11 30 9 36 951 | 10 32,1014?1023%103121036 1040 @ 10 40 0¥ | 1030, 1021° 01| 950 gal

' i ‘ i i i
TABLE V.—8AN DIEGO.

é NORTH DECLINATION.—DAYS FROM MOOK’S GREATEST DECLINATION.
£, : ‘ -
= f:; Before— : \ After—
@ < P f 7 3
E | 9 6 5 | 4 | 3 | 2 1 0 1 e 3 4 5 . 6
&= w ‘ |
h.m. 1 h.om. h.m. l h . J h. m. l h.m : h.m. h.m. h.m « h.om. ‘ k. m. h.m h.m. o, ko ' h m.
00 9 30 916 | 9 4 &53; 844 83 83 82 . g2} 83 8§37 846 836 9 ¢f yog
0 30 991 96 85 843 834 8% 82l g 17 €17 | 821 | 827 B3 846 BS99
10 914 859 | 84T 836 827‘:' 819 814 B 10 810 ¢ 814 ' 82 €29 839 ssoi 9 D
130 97 g5 | 8401 82| 820 8 12 8 7 % 3 8 31! 87 813 828 8 B43; 9 2
2 0 9 0 845 | B33 82 813 8 b 80, T8 , 756 i &0 8 6: B3 82 easg § 55
2 30 855 g40 : @98, €17 & &, B O T, 75 ; Y5 . 755 g 1 Bl1O g2 833 §50
30 8 54 8 39 897| BI16- B 7] 759  THL, TS0 | 759 754 8 0, 889 8Ii9: s:}z} & 49
3 30 8 54 829 | 821 B16 & 7| T30 754, 750} 750 7 54 &0, 89 813! 83| g4
40| 858 g43 | 89| B2 81| B3 Ts8, TH | TS | T 8 4. BI13 893 636, &4
4301 9 9 v47 | 831 824 815, 8 7 82| T8 | 75 | 8§ 2| 8 8. 817 897 840 | 857
50 921 9 6| 654) B43 B34) B9 B[ BIT | 817 | BE | 8. 83 846! & 16
5 30 9 43 928 | 916/ 9 5° 85 s48 843 83 | s} | 843 Bay. #5109 8 92 uis
6 0 01 246 | 9340 928, 91| B 6. Y 1] B | B5T | 91 9 71 916. 92 9| 9%
6 30 1018 1002 9510 940F 93| 92 VI8 Y4 | Y4 918 994° 933 943 956 1wl
70 10 24 10 9 | 957% 946 937, 920 924 82w | 920 . 9o $30. 93 949 10 2] 1019
730 10 26 1011 | 959 948 93| 93 92| 92 | 9w | 9B 932, 94 951 10 4, 102l
8 0 10 28 1013 | 10 1] 950 94 933 828 994 | 99 | 9 934. 9a3 953! 10 6; 1023
830 10 30 1015"10 37 852 943 935 930, 92 ! 926 @ 93 9 36 Y 45 9550 10 sj 10 25
905 10 24 109 957 946 937: 929 994 92 ; 920 , 94 930 939 9 49 10‘:;’ 10 19
930 | 1016 101 | 949! 938! 990! vA 96 912 | 912 . 916 g, 931 941, 95 1011
0 10 6 951 | 930l 92| 9190 su’ s el 92 92| 96 912 921 9m | Y4l 10 1
10 30 9 59 940 . 93 92, 9120 8 4 859 855 . 55 i B9 9 5 W14 24| 95 9 54
1o 9 51 93 | 994, 913, 9 4 85 85l 8 47 847 ¢ 85l B571 9 6 96, 90 9 46
11 30 9 42 927[ 95| 9 4, 85! B4 g42! 838 | e g42 | Bas BT 97 9| 9
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TADLE IV..—SAN FRANCISICO.

OF THE SUPERINTENDENT OF

'g SOUTH DECLINATION.—DAYS FROM MOON’S GREATEST DECLINATION,
= S T ;
% Before— { | After—
2 i : ; i ! -
-E:* 7 6 , 5 | 4 ’ 3 2 : 1 | 2 : 3 4 5 i 6 ‘ 7
B om.i Aom. hom. Bom. hom! hom R om " k. . m. h. M. he | hom  hom!| & m.} hom.i ho m.
0 0 11 43 11 59 . 12 15 12 33‘ 12 50 13 03 \ 13 17 20 13 v 13 14 ‘ 13 07 12 57 1245 123 2 I8
03 1137\1{53}1309 1327\1244319 57{13 11 40313 13 ;13 08 | 1301’ 1251 1239} 12260 12 12
1 ¢ 11 31 i1I 47 ; 12 03 : i2 21 1238 12 51 ‘ 13 05 08 ; 13 7 13 02 ‘ 12 55 . 12 45 12 33 } 1220 ' 12 06
130 | 112 114 1157 1215 1232 12 45 | 12 59 02 | 13 01 | 12 56 : 1240 1239 | 1227 1214 12 00
2 0 0 1119 135! 151 1209 12926 12 39 | 12 53 56 | 12 55 | 12 50 1243 1233 1221 1208, 11 54
23 ul nwl s el 22 2 om i 12 48 51 | 12 50 | 12 45 | 1238 1293 1216] 1203 11 49
30 01111 1197 1143 1200 12180 12 31 | 12 45 48 {12 47 | 12 42 | 1235 1295 1213! 1200 11 46
330 0 1111 1127 1143 1201 1218 12 31 | 12 45 48 | 12 47 | 12 42 | 1235 1295 1213|1200 11 46
46 1116 1132 1143 1206| 1223 12 3 | 12 50 53 112 52 ! 12 47 [ 1240 1230] 1218] 1205 11 51
430 | 1124 1140 11560 1214, 1231 12 44 | J2 58 0L [ 13 €0 | 12 55 | U248 1238 1292 1213| 11 59
50 113 1149 1205 1223) 12401 12 53 | 13 oY 101 13 09 13 04 | 1257 1247 1235 12922, 12 08
53031141‘1157}1913;‘123“1948’13 oL} 13 15 18113 17 § 13 12 | 1305 1255 1243 12301 12 16
6 0 @ 114%. 1205 1221( 12 39 12561' 13 09 i 13 23 2 [ 13 25 | 13 20 | 1313 1303 1251; 12381 12 24
630 ;. 1154 1210 1226 1241 1301 13 14 ! 13 28 31 | 13 30 | 13 25 | 1318| 1308 1256: 1243 12 29
70 1200 1217 12 33? 1251 13 o% 13 21 0 13 35 38 | 13 37 1 13 32 | 1325 1315| 1303 1250 | 12 36
730 1207 1293 1239 1257 13 147 13 27 | 13 1 44 0 13 43 | 13 38 | 133 1391] 1309 125 0 12 42
g0 1212 1298 1244 I302) 1319| I3 32 | 13 46 49 | 13 48 | 13 43 | 1336 1396 | 1314 1301 12 47
830 | 1215 1231 1247, 1305| 13220 13 35 | 13 49 52 | 13 51 ! 13 46 | 1339 1399 1317 1304 12 50
9 0  1214! 1230 1246 1304 | 13 20| 13 3 13 48 57 + 13 50 | 13 45 | 1338 1392 1316 1303| 12 49
930 12120 1228 1244 1302 1319i 13 3 | 13 46 40 | 13 48 | 13 43 | 1336 139 | 1314 1301 | 12 47
100 0 1208! 1224 1240 1258 1315 13 28 l13 42 45 0 13 44 | 13 39 | 1332 1322 1310} 12571 12 43
03 1202 1218 123 1252 13 09;‘ 13 92 | 13 36 39 0 13 38 | 13 33 | 139 1316 13 04! 12 51 12 3
moo 115 121 12 27‘i 1245 1302 i3 15 | 13 29 32 013 31 | 18 26 | 1319 1309 1257 1244 12 30
1030 1147 12030 1219 1237 1954 Pmoor | 13w 94 | 13 83 13 18 | 1311, 1301, 1249 1236| 12 9
TABLE V.—SAN FRANCISCO.
PR
'g i NORTH DECLINATION —DAYS FROM MOON’S GREATEST DECLINATION.
[=] |
;; e% w Before—— ! After~—
@ = B i i
g | 7 6 | 5 4 3 L2 | 2 3 4 5 6 7
e ! | 1
h. m‘ m.; h.om h. m. k. m. h. " Ao m. ! A m. Ao m. ho wm. h. m. h. m. A m. A, m. h. m. k. m.,
6 0 | 1227 1231] 11550 1137 1120 11 07 | 10 53 | 10 50 10 51 | 10 56 | 1103 1113] 1125] 1138 11 52
030 | 1221 1205| 1149 11 81] 1114 11 Ol ! 10 47 ° 10 44 10 45 | 10 50 | 1057 | 1107 | 1119] 1132 11 46
Lo | 12150 1159| 1143 1195| 1108 10 55 | 10 41 . 10 38 - 10 39 | 10 44 | 1051 | 1101 13| 112 11 40
a0 0 1209 1053| 10370 1119] 1102 10 49 | 10 35 | 10 32 . 10 33 | 16 38 | 1045| 1055 | 1107{ 1120 11 34
2 0 | 1203 1147 131} 1113 1056 10 43 . 10 29 . 10 96 | 10 97 | 10 32 | 1039 1049| 1101 | 1114 11 28
230 | 1158 U4z 1126} 1108| 1051 10 38 " 0024 | 10 21 | 10 92 | 10 27 | 1034 1044 | 1056 | 1109 | 1 23
2 0 1155 1139, 1123 1105 1048 10 35 | 10 21 10018 | 10 19 ) 10 2¢ ] 03| 1041 1053 1106 11 20
33 1155 1139| 1123] 1105) 1048 10 3 | 0 21 | 10 18 | 10 19 | 10 24 | 1031 | 1041 | 1053 | 1106 11 20
40 | 1200 1144) 1328 1140} 3053, 10 40 | 10 26 | 10 23 | 10 24 | 10 99 | 3035, 1046 | 1058 | 1111 11 25
430 1208 1152| 1136, 1118) 1101 10 48 © 10 34 | 10 31 | 10 32 | 10 37 | 1044 1054| 1106 | 1119 i1 33
50 | 1217 120t| 1145 11970 11100 10 57 | 10 4% | 10 40 | 10 41 | 10 46 | 658 | 1103| 3115| 1198 11 42
530 | 1225 1209 1153 11 1118 11 05 | 10 51 | 10 48 10 49 | 10 54 | 1101 | 1111} 11923} 14 36| 11 50
6 0 {1233 1217| 1201] 1143] 1126, 11 13 | 10 59 | 10 56 10 57 | 11 02 | 1109| 1119 1131 1144 1 58
630 | 1238, 1222 1206 1148 113 11 18 | 11 o4 . 1L oor ' oar o2 | 11 o7 4 1114] 1124 1136 1148 12 03
70| 1245 12929 1213] 1185 w3 10 o2 ou 1) es 1091 14 {1121 1131 143 16| 12 10
7a0 | 1estc 1235) 1219 12el] 1044, 11 3L 1 17 011 14 031 15 | 11 20 | 11| 1187 N4 | 1202] 12 16
eo} 1256 1240 12241 1206 1149 11 36 © 11 22 | 11 19 11 20 | 11 25 | 13| 14| 15| 1207 12 2
s | 1259 1249 1297 1209) 1182 11 3 [ 1 95 ‘ 1092 . 1L 23 | 11 28 | 1135 1145 1157 1210! 12 24
9 0 J 1258 1242 1226[ 1208 1150 11 38 . 11 264 11 21 ] 1noe | 1927 1 1134( 1144 1156 1209 12 923
o | 1256 1240 1224 1206) 1149 11 36 | 11 2 | M 19 | 1L 20 | 11 25 ) 1132 1142 Lis4) 1mer) 2 2
1000 ) 1250 1236 1220 1202 1145 11 32 P18 L s | s 120 | e8] 113} nsl 12e3] 12 17
03 | 1246 1230 1214) 1156] 1139 11 2 | 1 12 1109 | 1 10 | 11 15 | 1122] 118 1144 1157 12 11
110 : 1239 1293) 1207] 1149| 132 11 19 | 11 05 \ 02 | 11 03 | 168 | 1115 1125 ) 1137 1150 12 04
13 1231 1215 1ma4arj a4 11 11 1057 | 10 54 | 10 55 | 1L 00 | HO7| 1117 1929 1142 M 5

1L 59
|




THE UNITED STATES COAST

TABLE TV.—ASTORIA.

SURVEY,

111

’g BOUTH DECLINATION.——DAYS FROM MOON’E GREATERT DECLINATION,
£ £ 1
w é Before—— | I After—-
s — .- T e
£ 7 1 6 | 5 : 4 ‘ 3 2 1 0 1 2 i3 4 5 ) 7
i i f :
hom. | hom “ hom. ! hom| h m.; h.om ‘j he m ' h. m, b ome | R om b ome o howm. Aom. ko hom  hom
0 0 | 1242 1255 13 G| 1318, 1333} ¥ 3 | 13 41 13 45 5 13 46 13 44 a0 1334 134 1814 13 2
3 | 1236 1249 | 1256 1312 1392 13 32 | 13 45 1339 0 13 40 | 13 38 1384 13280 1318, 13 8 12 5
0 | 1229 1242 i 1252 135 g 1315 13 25 13 28 13 @ AR 1331 127! 1320 1311 13 1 12 Ay
30 | 12803 1236 12467 12501 13 9] 13 1y 1322 ! 13 26 1 13 27 18 25 132 1315 1255 12 43
2 0 ; 1215, 1228 1238 | 1251 \ 13 1) 18 11 13 74 | 13 18 113 19 | 13 17 1313 13 7 247 12 3
230 | 12 9] 1222 [ 1232 1245 ‘ 1255 13 5 | 13 8 | 13 12 ; 13 13 13 1 13713 12510 1241 12 29
3013 3} 1216 1296| 1239 1240] 12 50 | 13 2 |13 6113 7 13 5 131 1255 1245 123 12 23
330 | 1168 1211] 1291 1234 1244 12 54 12 57 13 1 | 13 2 13 0 19 56 12 12 1230 12 18
490 1157 ) §1210° 1220 1233 \ 12 43 | 12 53 12 56 140 ’ 131 12 5 12 55 12 12 1299 12 17
430 0 12 0 1213 1293] 1236, 1246 12 56 12 59 , 13 3 13 4 113 2 12 58 1252 12 1232 12 20
50 | 12 8| 1221 1231 41| 1254| 13 4 137 " 13 11 12 12 | 13 10 13 6 13 0 12 1240 12 28
530 ; 1215] 1228 1238, 351 f s 1118 1 13 14 | 13 18 13 19 13 317 1313 37 1257 1247 12 35
6 0 '1 12 25 12 38 1248 13 1 } 13 1t 18 21 13 24 J 13 28 1329 13 27 1323 1317 187 1257 12 4
630 | 1236, 1249 1250 1312 1392 13 32 | 13 3 13 9 13 40 13 38 1884 1392, 1318 13 & 12 5
70 | 1245 1258 13 8| 132l f 1331) 13 4 13 494 13 48 | 13 49 . 13 47 13430 1337 397 1317 13 5
7 30 1 1255] 13 81 1318 133t ] 13 41 13 51 13 54 13 58 13 589 ;13 &7 13 53 - 13 47 V1327 0 13 15
8 0 | 13 3| 1316 1426 | 133y 1349 13 59 4 2 14 6 M 7 14 5 141 135 1345 13ax 1@
8 30 13 8| 1321 | 1331 | 1344, 1354 14 4 4 7 - 14 1l 14 12 ‘ 14010 ] 14 6 14 0 1350 1340 13 28
9 0, 1310 1323 1333 1346 1356] 14 6 4 9 14 13 4141412 0 14 8 14 20 1352 1342 13 W
93 | 13 9 r 13922 133 1345 , 13 ssf M o5 {14 81112 J 14 13 1 14 11 140714 10 18351 134 13 29
10 0 | 13 5] 1318| 1325] 13411 1351 M 1} : 14 4 8 1409 14 7 14 3 13570 13 4 1337 13 95
10 30 ‘ 1259 1312 13221 1835 1345 13 55 | 13 58 14 2 | 4 3 41 13 57 13 31 13410 1331 13 19
il o | 12531 13 6 1316 1329 ] 1339 13 49 13 52 | 13 56 13 57 | 13 55 0 1351 1345 18357 1325 13 13
11 30 \‘ 12 46 | 1259 13 9 1322 13 3-2] 13 42 1 13 43 - 13 49 13 50 {13 48 1344, 1335, 13\ W1k 13 6
| | ; ! i
TABLE V.—A>TORIA,
~ —
'é ] NORTH DECLINATION —DAYS FROM MOON’S GREATERT DECLINATION.
Ly
© é i Before— After—
= b
I | i P T -
E P i 6 5 1 4 3 2 1 | 3 4 5 \ 6 7
| ! 1
heom, | hom hm: howm| hwm, hm| h m f k. m. k. m. k. m. h. m. Aomo| Ak mo ko om.. B om.
0 | 1310, 1257 1247 1234, 1224, 12 14 12 11 12 7 12 6 12 8 12 12 1218 1225, 12 50
0 30 13 4: 1251 12 41 228 1218 12 8 12 5 12 1 12 ¢ 12 2 12 6 1212 1222 12 44
e 1257 1244 1234 1 1291 12 11 = 1 i1 58 11 54 11 53 11 55 i 11 59 12 5: 12151 12 37
130 1251, 1233 1298 1215, 12 5| 1l 55 1 3 1 48 11 47 149 ) 1Al 118 1208 12 31
20 12431 1230 12920 12 7! 1157 11 47 | 11 44 11 40 11 39 141 | 1145 1150 12 1 12 23
2 30 1237, 1294 1244 12 1 1151 ) 11 41 | 11 38 | 11 34 . 11 33 1 11 35 1139 1145 11355, 12 17
3 0 123 1218) 12 8 11550 1145] 11 35 o3 11 28 1 27 29 11 3y 1139 1149 | 12 11
330 1296 1213 12 3 A 11 50 11 40 11 30 ¢ 11 27 11 23 1 22 11 24 11 28 11 ¥4 11 44 ¢ 12 6
4 0 12950 1212) 12 2 1149 1139 11 W 11 2 112 . 2 1123 ey 1w 11430 12 5
4 1228 12150 12 5| 1152 1142 el 11025 11 24 | 11 26 | 1130) 1136 1146 128
5 0 1236 1223 1213 ; 12 v [ 1150 11 40 ; 11 3 11 23 3 11 34 11 38 1144 1154 ‘ 2 16
530 1243 1230 1220 | 12 7 Pusr i 1o |14y 11 40 . 1L 3y 11 41 Has| 1151 12 1) 19228
0 20531 1240 | 1230 1217 12 7| 11 57 1 11 54 11 50 11 4y 11 5t lss| 12 1 121 i 12 33
3u 13 4. 1251 1241 1228 | 1218 12 8 ! 12 3 2 1 12 ¢ wm 2 2 6 212, 1222 ) 1232 12 4
70 13 13 | 13 ¢ 1250 ‘ 12 37 12 27 12 17 12 14 12 10 12 9 12 1t 12 15 e 12 31 | 12 41 12 53
730 1323 1310 13 0, 12471 1237 12 27 12 24 12 20 12 19 2 21 12 25 1231 1241 Cmsllo13 3
8 0 13 31 ‘I 1318 13 8, 125! 1245 12 35 12 B 12 28 12 27 12 29 12337 12300 12481 1259 : 13 1t
8 30 1336 1322 1313 13 0 1250 12 40 ] 2 3 12 33 12 32 12 34 12 38 12 441 12 54 : 13 4] 13 18
9 0 | 1333; 1325 1315 13 2| 1252 | 12 42 | 12 3 12085 . 12 34 12 36 1240 | 1246 1256, 18 6: I3 18
9 30 1337 1324 1334} 13 1! 1251 | 12 41 12 38 12 34 12 33 2 3% 1230 1245 12550 13 5 13 17
10 0 | 1333, 1390 1310 1257 1247} 12 37 12 34 12 36 12 29 52 31 | 1295, 1241 1250 13 1, 13 13
16 30 13271 1314 13 4| 1251 1241] 12 3L | 12 28 12 24 12 23 | 12 25 | 12928 123 1245 1256 BT
110 13 21 i 13 81 12581 1245 1235 12 25 12 22 12 18 1217 12 19 1223 1229 © 39 : 1249: 13 1
11 30 1314 13 1| 1251 ‘ 1238 1228 12 18 | 12 15 1211 12 10 } 12 ]2 | I216] 1ze2; 1232 124 3 12 54
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TABLE IV.—I'ORT TOWXNSHEND.

,:&f:- SOUTH DECLINATION,—DAYSB FROM MOON’S GREATEST DECLINATION.
; ; Betore— i After—
" |
ﬁ , 7 6 5 4 i 3 2 ol 0 1 2 3 4 5 6 7
h m. h.m. h.om. h.m. h.om ‘ A om. k.o, h.m. h.m. h.m. h.m. h.m. h.m. k.om. h.m. | b
¢ 0 345 391 2 51 2 132 113 ; 12 | 144 2 2 | 291 | 242 | 257 | 315 | 333 | 345
0 30 338 3 14 2 44 15 . 125 16 ;119 | 137 | 155 1 214 | 23 § 25 | 3 8 3251\3:55
1 0! 33 | 38 2 38 1 Yot 10 11318 | 149 28 | 29 | 24 | 32! 320 33
1 30 3 9 39 2 10 1 113 054 1 7 | 1% | 143 @ 22 | 223 | 23 | 25 | 314 | 39
2 0| 321 ez 2 a7 1 18 049 1 2 | 120 | 138 | 157 | 218 [ 233 | 25 | 3 9 @ 3
2 20 318 1 251 | 2394 1 1 04 . 059 | 117 [ 135 | 154 | 215 | 290 | 248 | 3 6 | 318
3 0, 316 2@ 292 1 1 044 1 057 | 115 1 133 | 152 | 213 | 228 i 246 | 3 4 | 316
33 0 317 ¢ =251 | 22 1 1 045 058 | 116 | 13¢ | 153 | 214 | 229 | 247 { 3 5 | 317
4 0 89l | 257 2 97 1 1 049 | 1 2 | 1w | 138 | 157 | 218 | 233 | 251 | 3 98 ! 3ol
4 3 | 39 32, 2% 1 1 054 17 )12 143 22 | 228 23 | 25 314 | 336
5 0, 3x ! 38| 2 1 1 10 | 113 131 | 149 2 8 2 99 Q 44 3 2 32 | 332
s a0 1 34 317 | o247 1 1 19 12 140'15&‘217 238 § 25 | 311 320 | 34
6 0 as2 . 328 | 238 2 1: 1920 ; 133 | 151 | 2 9 | 298 | 249 | 3 4 | 392 340"352
6 30 41 i 337 37 2 1 199 | 142 {2 0 28 | 237 | 258 | 313 | 351 | 349 | 4 1
70 4 8 344 | 314 2 155 ;. 13 149 {27 22 | 244 | 35 | 320 | 338 35 | 4 8
7 30 4315 . 851 1 891 2 2 2 | 143! 156 | 214 | 232 1 e51 | 312 | 327 | 345 | 4 3 | 415
& o 418 | 351 | 2% 2 2 5 ¢ 146 ! 159 | 217 2&52254 315 | 330 348 | 4 6 | 418
& 30 | 419 353! 32 2 2 6 | 147 2 0 (218 | 23 | 25 | 316 | 331 | 349 | 4 7 | 4139
9 0 418 354 1 8394 235 | 25 3146 | 150 | 217 | 23 . 250 | 315 | 330 | 348 | 4 6 | 418
9 30 415 3 51 321 232 | 2 2 | 143 15 | 214 23 | 250 | 312 | 327 | 345 4 3 [ 415
10 0 410 3 28 316 p2er ! 1sv | 138 .15 | 29 ner | 24 | 37 | 322 | 340 3 | 410
10 30 46 342 312 223 | 183! 134 | 147 | 2 5 | 293 | 242 | 3 3 | 318 | 33 | 354 : 4 6
o 40 536 3 6 217 | 147 198 | 141 | 159 | 217+ 236 | 257 { 312 | 330 | 348 | 4 0
11 305 3 51 3 30 30 211 | 141 192 L 135 | 153 | e 920 [ 251 | 36 | 324 | 342 | 354
TABLE V.—PORT TOWNSHEND.
; NORTH DECLINATION.—~DAYE FROM MOON’S GREATEST DECLINATION.
< i
: i Before— After—
o =
a:‘ | A
E T 6 5 4 3 2 |1 0 1 2 ’ 3 ' 4 5 6 7
i ! i i :
i i
h. m. i kom. A.m. h.m.; Lm.% hom. A m. ih.m. kom. h. m. k. m. hom. hom. h.m. hom, i h.m.
0o 0 345 49 499 | 528 . 538 617 | 6 4 | 546 | 528 | 5 9 | 448 | 433 | 415 | 357 | 345
0 30 3 38 4 2 4% | 520 ¢ 551 ¢ 610 | 557 | 530 | 521 | 5 2 | 441 | 49 | 4 8 | 350 | 338
1o 332 3 56 12 ; 315 | 545,‘ 54]551 533 | 515 | 456 | 435 | 420 | 4 2 | 344 | 33
130 326 3 50 4201 3 9| 539 | 558 | 545 | 527 | 59| 450 | 420 | 412 | 356 | 338 ' 3%
2 0 32l 345 4151 54 534 553 | 540 5 22 5 4 4 45 4924 4 9 351 333 ; 391
2 30 318 3 42 112 51, 53 550 | 537 | 519 | 5 1 | 442 | 421 | 4 6 ; 348 | 330 ! 318
30 316 3 40 410 . 45 | 5929 548!535 517 | 459 | 440 | 419 | 4 4 | 346 | 328 316
3 30 317 3 a1 4}1; 50l 5 30 540 | 536 | 518 | 5 0 | a4l | 430 | 4 5 | 347 | 329 | 317
4 0 321 3 45 415 | 54| 53 553 | 540 | 522 | 5 4 | 445 | 424 | 49 | 351 { 333 | 321
4 30 3 26 3 50 1920 | 59{ 5 39 653 | 545 | 527 | 5 9 | 450 | 4920 | 414 | 35 | 338 | 326
5 0 332 356 49% | 513 [ 545 6 4 {55 | 535 | 515 | a5 | 435 | 420 | 42 [ 341 3:m
530, 34t 45 43 . 524 | 55 613 | 6 0 | 542 | 52 | 5 5 | 444 | 420 | 411 | 353 | 34
6 © , 352 418 146 531 6 5 624 | 611 | 553 | 535 | 516 | 455 | 440 | 422 | 4 4 | 352
6 3 | 41 425 455 ! 544 1 614 633 | 62 | 6 2 | 544 | 525 | 5 4 | 449 | 431 | 413 | 4 1
7 0 - 46 43 521 55 | ea 640 | 697 | 6 9 | 551 | 532 | 511 | 45 | 438 | 420 | 4 8
7 | 415 4 59| 558 | 628 647 | 634 | 616 | 558 | 539 | 518 | 5 3 | 445 | 497 | 415
8 0 | 418 442 512 | 611 630 , 650 | 637 | 619 | 6 1 | 542 | 521 | 56 | 448 | 430 | 418
8 50 @ 419 443 513 1 6 2 | 63 | g5l | 638 | 620 | 6 2 | 543 { 522 | 5 7 | 449 431 | 419
9 0 418 4 42 512 0 6 1| 631 | 650 | 637 | 619 | 6 1 | 542 | 521 | 56 | 448 | 430 | 418
9 30 415 439 59 55 | 628 647 ;634 | 616 | 558 | 539 | 518 | 50 | 445 | 427 | 415
10 0 410 434 54 553 623 6 699 | 611 | 553 | 534 | 513 | 458 i 440 | 422 | 410
10 20 16 430 50 549 | 619 6 695 | 6 7 | 549 | 530 | 5 8] 454 | 43 | 418 | 4 8
1 o 4 0 424 454 | 5431 613 | 6 P 619 61 | 543 | 524 | 53 448 | 430 | 412 | 4 0
1t 30 3 54 418 448 | 5371 6 7 6 S 613 | 555 | 537 | 518 | 457 | 442 | 494 | 4 6 | 354
! i
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If we disregard the daily inequality, the column headed San Francisco in Table II would
give us, as in the examples on the Atlantic coast, the means of determining the time of high
water.

Example V.—Required the time of high water at North Beach, San Francisco, Cal., on the
Tth of February, 1853.

1st. The time of the moon’s transit at Greenwich, from the Nautical Almanac, is 11/.
41m. ; the longitude of San Francisco 8k. 10m., requiring a correction of 16m. to the time of
transit for San Francisco, which is thus found to be 11/ 5Tm.

2d. The moon’s declination is south, and at the time of transit about two days after the
greatest. Entering Table IV, we fiud 12%. (or 04.) of transit, the nearest number to 11%. 57m.
which the table gives ; and following the line horizontally, until we come to two days after the
greatest declination, we find 137, 14m.

To 11k. 57m., time of transit of the moon, February 7, San Francisco, add 13k 14m., from
column 0k., transit, and two davs after greatest declination ; the sum, 25k 11m., or 12. 1lm.,
February 8, is the time of high water, corresponding to the transit which we took of February 1.
If we desire the tide of February 7 we must go back to the moon’s transit of the 6th. The
example was purposely assumed to show this case.

11%. 0lm., time of transit February 6, 1853.
13 31 number for 11k, transit, and one day from greatest declination.

Sum 24 32 time of high water 0O%. 82m. a. m. February T.

The height of high water.—The height of high water is obtained in a similar manner by the
use of Table VI and Table VII, entering these in the same way with the time of transit and
days from the greatest declination. Table VI is for south declination, and Table VII for north.

TABLE VI.KEY WEST.

! SOUTH DPECLINATION.—DAYS FROM MOON'S GREATEST DECLINATION,

Ed

=

g

E -

= é Before— % After-—

. 8 | v : :

é 7 6 5 4 3 2 1 o 1 2 34 s 6 f 7

Hour. Feet. Feet. Fert, Feet. Feet. Feet. Feet. Feet. Feet. | Feet, ' Feet. \ Feet. Feet. Feet. I Feet.
0 1.5 1.6 1.8 1.9 2.0 2.0 2.0 2.0 | 2.0 20 7 20 | 19, 1.8 L7 1.5
1 1.5 1.6 1.8 1.9 2.0 2.0 2.0 20 | 20 20 ; 20 | 19! 1.8 ! 17 1.5
2 1.5 1.6 1.8 1.9 2.0 2.0 2.0 2.0 | 20 | 20 | 20 i 19 1.8 1.7 1.5
3 14 1.5 1.7 1.8 1.9 1.9 1.9 1.9 . 1.9 0 191 e 18| 1.7 16 1.4
4 1.3 1.4 1.6 1.7 1.8 1.8 18 1.8 | 18 0 18 &8 17 16l 151 13
5 1.2 1.3 1.5 1.6 1.7 1.7 1.7 1.7 1 L7 LT ‘ 1.6 1‘ sl 1.4 1.2
6 ¢ Ll 1.2 1.4 1.5 1.6 1.6 1.6 1.6 1.6 16 | 16 | 1.5 7 14 | 13 1.1
7 11 1.2 14 1.5 1.6 1.6 160 1.6 16 16| 16! 15| 14| 1.3 11
8 1.2 1.3 1.5 1.6 1.7 1.7 1.7 1.7 1.9 1.7 L7 1 1.6 | 15 1 1.4 1.2
9 1.3 1.4 1.6 1.7 1.8 1.8 1.8 1.8 1.8 1.8 { Le | 1.7 1 16 1 15 1.3
10 1.4 15 1.7 1.8 1.9 1.9 19 1.8 | L9 1.9 1.9 l 181 17| 18 1.4
1 I 1.5 1.6 1.8 1.9 2.0 2.0 2.0 2.0 1 2.0 2.0 ] 2.0 i 1.9 1 1.8 1.7 1.5

15
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TABLE VII.—KEY WEST.

’é NORTH DECLINATION.—DAYS FROM MOON’S GREATEST DECLINATION.
<
Eg T — 1 i

' E Before— i ! After—

& H T ] —

g 7 6 5 4 3 2 o | 1o e 30 4 5 8|7

Hour. : Feet. Feet. Feel Feet. Feet Feet : Feet, Feet. 5 Feet. Feet, " Feet. Feet. Feet. Feet. ‘\ Feet.
0 L7 0 L6 | 1.4 1.3 1.2 Ly | 1.0 1.0 | | 1.1 ta 13 1.4 1.6 1 1.8
1 L7 ' o1e D 1.4 1.3 1.2 | 1.1 1.0 | 1.0 ' 11 11| 12 1.3 1.4 1.6 ] 1.8
2 i LT 16 1.4 1.3 1.2 1.1 1.0 | 10 1| 1.1 ‘ 12 0 13 1.4 1.6 1.8
3 | L6 ‘ 1.5 | 13 1.2 11 1.0 0.9 ! 0.9 1 1.0 ! .0 | 11 12 1.3 1.5 | 1.7
4 | 1.5 I PE SR 1.1 1.0 0.8 0.8 ‘ 0.8 | 0.9 | 0.9 | 1.0 ) 1.1 1.2 1.4 1.6
5 0 14l 135 11 1.0 | 09 0.8 07 . 07 | 08 0| 09 ] 10 11| 13 L5
6 | 13! 12 . 190 0.9 0.8 0.7 0.6 0.6 | 0.7 | 0.7 | 0.8 | 0.9 1.0 1.2 1.4
7 0 L3 | 121 1.0 0.9 0.8 0.7 0.6 | 0.6 5 0.7 0.7 | 08 ! 0.9 1.0 1.2 1.4
8 | 14 13| 1.1 1.0 0.9 0.8 0.7 | 0.7 | 0.8 ! 0.8 0y | 1.0 1.1 1.3 1.5
8 | 1.5 , 1.4 1.2 1.1 1.0 | 0.9 0.8 0.8 | 0.9 | 0.9 1.6 0 1.1 1.2 1.4 1.6
W 1.6 1.5 1.3 1.2 1.1 1.0 0.9 | 0.9 1.0 } 1.0 1.1 1 1.2 13 1.5 1.7
1 1.7 | 1.6 | 1.4 1.3 1.2 ‘ 1.1 Lo | 1.0} L1 117 12 . 13 1.4 1.6 1.8

: : i
TABLE VI.—SAN DIEGO.

'g = SOUTH DECLINATION,.—DAYH FROM MOON’S GREATEST DECLINATION.

Eg

= ::; i Before— After—

& = i T ¥

- A 4 3 1 o2 | 1 | 0 1 g 3 4 5 6 7

y ] H

Hour, Feet. ‘ Fect. ‘ Feet. Feet. Feel. ; Feet, Feet. I Feet. Feet. Feetf. Fegt. Feet. Feel. Feet. Feet.
0 4.7 | 45 | 43 4.2 4.1 41 | 4.1 ‘ 4.1 4.2 4.3 4.5 4.8 5.1 5.5 5.8
1 4.6 4.4 } 4.2 4.1 4.0 | 4.0 40 4.0 4.1 4.2 4.4 3 5.0 5.4 5.7
2 44 42 1 40 3.9 3.8 | 3.8 | 3.8 3.8 3.9 4.0 4.2 4.5 4.8 5.2 5.5
3 4.1 ; 39 ; 8.7 3.6 3.3 i 3.5 ! 3.5 8.5 3.6 3.7 3.9 4.2 4.5 4.9 5.2
4 3.8 1 3.6 | 3.4 3.3 32 | e | 3.2 3.2 3.3 3.4 3.6 3.9 4.2 4.6 4.9
5 3.6 | 3.4 | 3.2 3.1 3.0 ! 3.0 | 3.0 3.0 3.1 3.2 3.4 3.7 4.0 4.4 4.7
6 | 3.6 “ 3.4 i 3.2 3.1 30 | 3.0 1‘ 3.0 30 3.1 3.2 3.4 3.7 4.0 4.4 4.7
7 3.7 . 3.5 1 3.3 3.2 3.1 3.1 | 3.1 3.1 3.2 3.3 3.5 3.8 4.1 4.5 4.8
8 38 ; 36 . 34| 3.3 ]| 32 32 a2 3.2 3.3 3.4 | 368 | 39 ] 42| 46 | 4.9
9 44 . a2z | 40 | 3931 as 38 | as 2.8 3.9 40 | a2 | 45 ] 48] 52 55
10 47 1 45 | 43 1.2 41 1 41| 44 4.1 4.2 4.3 1.5 4.8 5.1 5.5 5.8
11 4.8 | a6 ; 4.4 4.3 1.2 | 4.2 | 4.2 4.2 4.3 4,4 4.6 4.9 5.2 5.6 5.9

TABLE VII.—SAN DIEGO.

';;; NORTH DECLINATION.—DAYS FROM MOON’S8 GREATEST DECLINATION.

g é —

L3 E Before— After—

2 | , ] I ! / ; '

g T 6 | s 4 b3 | 2 | 1 0 1 2 |3 | 4 \ 5 l 6 7

i | l ! ' 1
! i i | \

Hour. | Feet, ' Feet. l Feet. | Feet, | Feet. Feet. i Feet. Feet. Feet. Feet. | Feet. | Feet, | Feet, | Feet. Feet.
[ 5.7 ¢ 5.9 | 6.1 6.2 | 6.3 6.3 6.3 6.3 6.2 6.1 " 5.9 5.6 5.3 | 4.9 4.6
1 5.6 ; 58 | 6.0 6.1 | 62 6.2 6.2 6.2 6.1 6.0 | 5.8 5.5 5.2 | 4.8 4.5
9 54 . 5.6 l 5.8 5.9 [1 6.0 . 6.0 6.0 6.0 5.9 581 5.6 5.3 50 | 486 4.3
3 51 53 5.5 5.6 | 5.7 ) 5.7 5.7 5.7 5.6 5.5 | 5.3 5.0 4.7 1 4.3 4.0
4 48 | 5.0 f 5.2 5.3 ‘ 5.4 | 5.4 5.4 5.4 5.8 52 | 5.0 4.7 4.1 4.0 3.7
5 46 | 48] 5.0 | 51 I 52 52 5.2 | 5.2 5.1 5.0 i 4.8 | 45, 4.2 | 38| 35
] 4.6 | 48 @ 5.0 | 5.1 J 5.2 5.2 5.2 ‘ 5.2 5.1 50 | 48| 45| 42| 38| 35
7 4.7 { 4.9 ' 52 5.2 5.3 5.3 5.3 5.3 5.2 51 | a9 4.6 4.3 3.9 3.6
8 4,8 J 5.0 L 5.2 5.3 ) 54 5.4 5.4 1} 5.4 5.3 52 | 5.0 4.7 4.4 4.0 3.7
Y 5.4 56 @ 58 5.9 f 6.0 J 6.0 6.0 ! 6.0 5.9 5.8 | 5.8 5.3 5.0 4.6 4.3
10 5.7 ( 5.9 6.1 6.2 6.3 6.3 6.3 6.3 6.2 6.1 | 5.9 5.6 5.3 4.9 4.6
1l 5.8 1 6.0 ’ 6.2 6.3 l 6.4 [ 6.4 6.4 6.4 6.3 6.2 l 6.0 5.7 5.4 5.0 4.7

i i |
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TABLE VI.SAN FRANCISCO.

— -
g SOUTH DECLINATION.~—~DAYS FROM MOON’S GREATEST DECLINATION.

E 3

= E Before— i After—

E 7 6 | s 4 s | e 1 0 T - 6§ o7

€ L | I T N |

Hour, | Feel. Feel. Feet. ; Feet. 1 Feet. | Feet. Feet. Feet. Feei, Fect, Feet. = Feet | Feet. Feet. Feet.
0 4.8 : 4.7 4.5 | 4.3 4.3 1 4.2 4.3 4.3 4.4 4.5 4.7 4.8 5.0 | 5.3 5.5
1 47 | 48 44 | a4 4.2 1 4.1 4.2 4.2 4.3 4.4 4.6 47 4.9 | 5.2 5.4
2 4.6 ¢ 45 | 4.3 4.1 4.1 4.0 4.1 4.1 42 | 4.3 45 ' 46 | 48 51 5.3
3 4.5 4.4 a2 | 40 4.0 3.8 4.0 4.0 4.1 4.2 4.4 1.5 1 4.7 5.0 5.2
4 4.3 4.2 4.0 3.8 3.8 3.7 3.8 3.8 3.9 1.0 42 4.3 4.5 4.8 5.0
5 4.1 4.0 3.8 3.6 3.6 3.5 3.6 3.6 3.7 3.8 4.0 1 41 4.0 4.6 1.8
6 4.1 4.0 3.8 \ 3.6 3.6 3.5 3.6 3.6 37 | 3.8 4.0 1 4.1 4.3 4.5 48
7 4.2 4.1 39 ' 8.7 3.7 3.6 a7 3.7 3.5 | 3.9 41 | a2 | 44 4.7 1.9
8 1.4 4.3 | 41 | 3.9 3.9 3.8 3.9 3.9 | 4.0 } 4.1 4.3 44 | 4.6 4.9 5.1
9 4.5 44 | 42 | 40 | 40 | 3.9 | 4.0 1.0 4.1 4.2 4.4 1.5 4.7 5.0 5.2
10 4.7 4.6 4.4 l 4.2 | 4.2 41 i 4.2 4.2 4.3 4.4 4.6 4.7 4.9 5.2 5.4
1 4.8 4.7 1 45 43 P43 42 ! 4.3 4.3 4.4 4.5 | 47 4.8 5.0 5.3 5.5

| 1
TABLE VII.—8AN FRANCISCO.

- - e
g RORTH DECLINATION -——-DAYS FROM MOON?S GREATEST DECLINATION.

g -

= E‘:; Refore— : After—

@ = | [ ‘ } i

£ 7 6 5 1 4 3 2, 1 i 8 | 1 2 . 3 | a4 5 1 6 7

! | !
! i

Hour. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. ‘ Feet. Feet. Feet. Feet.
0 5.4 5.5 57 | 5.9 5.9 6.0 59 . 5.9 5.8 5.7 55 5.4 5.2 4.9 4.7
@ 5.3 5.4 56 | 58 5.8 | 59 5.8 | 5.8 5.7 | 5.6 5.4 | 53 4.8 4.6
2 5.2 5.3 55 ‘ 5.7 5.7 | 5.8 57 . 5.7 ‘ 5.6 | 55 | 5.3 ‘ 5.2 47 . 45
3 5.1 5.2 54 | 5.6 5.6 | 5.7 5.6 : 5.6 | 5.5 | 54 | 52 5.1 46 ' 4.4
4 4.9 5.0 52 | 5.4 5.4 5.5 5.4 5.4 | 53 | 52 1 50 | 4.9 4.4 0 4.2
5 4.7 4.8 5.0 | 5.2 5.9 5.3 52 | 5.2 5.1 ( 5.0 48 | 47 42 | 4.0
6 4.7 4.8 5.0 J‘ 5.2 5.2 5.3 5.2 5.2 5.1 | 5.0 4.8 | 47 4.2 1 4.0
7 4.8 4.9 51 | 5.3 5.3 1 54 | 5.3 | 53 5.2 | 5.1 49 | as 4.3 | 41
8 50 1 51 | 53 55| 55| 56| 551 55 5.4 1 53 51| 50 45 | 4.3
9 51 ) 5.2 | 54 56| 56 57 ) 56 | 56| 55 54| 52 5 16 4.4
10 5.3 5.4 5.6 5.8 5.8 59 | 581 el 57 5.6 54 | 5.3 4.8 4.6
u 5.4 5.5 57 | 5.9 5.9 6.0 E 5.9 1 58 1 58, 5.7 5.5 5.4 5.2 4.9 | 47

TABLE VI.—ASTORIA.

< —
g S0UTH DECLINATION.=DAYSE FROM MOON’S GREATEST DECLINATION
£ g

= § Before— Afler—
o~ T | |

.E 7 6 50| 4 3 2 | 1 0 1o e 3 4 5 6 | 7

i '

Hour., | Feet. | Feet. Feet. ( Feet. Feet. Feet. ‘t Feet. Feet, Feet. | Feet. Feet. Fect. Feet. | Feet. Feet.
0 8.0 8.3 84 | 83 8.6 8.6 ! 86 8.6 8.5 ] 6.4 83 | &1 | 7.7, 74 | 7.0
1 8.0 8.2 8.4 8.5 8.6 8.6 B.5 8.6 8.5 | 8.4 8.2 | 8.1 A ] 470
2 7.8 8.1 8.2 8.4 8.4 8.4, 8.4 8.4 8.3 | 8.2 8.1 | 79 ) 5 7 6.8
3 7.5 7.8 7.9 8.1 8.1 8.1 8.1 8.1 8.0 7.9 7.8 | 7.6 | 7.2 | 6.9 6.5
4 7.1 7.4 1.5 7.7 7.7 7.7 7.7 7.7 7.6 i 7.5 24 72 i 6.8 65 0 6.1
5 67 7.0 7.2 7.3 7.3 7.3 7.3 7.3 7.2 j 7.1 7.0 6.8 6.5 : 6.1 1 5.7
6 65 68 7.0 7.1 7.1 7.1 7.1 7.1 70 1 6.9 6.8 | 6.6 63! 551 55
7 6.7 7.0 7.1 7.2 7.3 7.8 L 7.3 7.3 72 1 71 7.0 | 6.3 6.4 i 6.1 ; 5.7
8 7.0 | 7.3 7.5 | 1.8 7.6 76 | 7.6 7.6 TS5 | 7.4 7.3 0 71 . 68 | 64 . 60
9 7.5 7.8 8.0 8.1 B.1 8.1 | 8.1 8.1 en . 7.9 7.8 | 7.8 T30 6.8 1 6.5
10 7.9 8.3 8.4 8.5 8.5 8.5 ] 8.5 8.5 8.4 8.3 g2 . B8O | TT | 73| 63
n 8.1 8.4 8.6 8.7 8.7 8.7 | 8.7 8.7 8.6 | 8.5 g4 | 82 1 TY | 75| T

1 . N - H

|
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TABLE VII.—ASTORIA.

{;‘- NORTH DECLINATION.—DAYS FROM MOOXN’S GREATEST DECLINATION.
£ 4
= .”;:‘ Retore— i‘ ; After—
-] ! ;
o R h i [i i
£ 7 6 5| 4 1 3 2 1] o 1 l 2 ) 4 i 5 6 | 7
Hour. Feet, Feet. Feel Feet. | Feet. Feet, Feet. Feet. Feet. Feet., Feet., Feet. : Feet, Feet. Feel,
0 T4 Tl 6.4 6.8 ‘ 6.8 6.8 6.8 6.8 6.9 7.0 7.1 7.3 : 7.6 8.0 8.4
1 T4 7.1 6.9 6.8 | 6.8 6.8 6.8 6.8 6.9 7.0 7.1 7.3 7.6 8.0 8.4
2 72 | 6.9 6.8 66 | 66 6.6 6.6 | 6.6 6.7 6.8 6.9 7.1 75 7.8 8.2
3 6.9 . 6.6 65 | 63 | 6.1 6.3 63 6.3 6.4 6.5 6.6 6.8 7.2 7.5 7.9
4 6.5 - 6.2 61 § 5.9 5.9 59 5.9 5.9 6.0 6.1 6.2 6.4 6.7 7.1 7.5
5 6.1 ' 5.8 5.7 56 | 5.5 5.5 5.6 5.6 5.7 5.7 5.9 6.0 6.4 6.7 7.1
6 5.9 ‘ 5.7 5.5 5.4 5.3 5.3 5.3 5.4 5.5 5.5 5.7 59 | 6.2 8.5 6.9
7 6.1 | 5.8 5.6 5.5 5.5 5.5 55 5.5 5.6 5.7 5.8 6.0 6.3 6.7 7.1
8 6.4 . 6.2 6.0 5.9 5.8 5.8 5.8 5.8 59 ! 6.0 6.2 6.3 | 6.7 *7.0 7.4
9 6.9 © 6.7 6.5 | 6.4 | 6.3 6.3 6.3 6.4 [ 6.4 | 8.5 6.7 6.8 | 7.2 7.5 7.9
10 7.3 7.1 620! 68 ! 6.7 6.7 6.7 68 . 6.9 | 6.9 7.0 7.2 1 7.6 7.9 8.3
11 6 e | 71| 7.0 68 6.9 6.9 6.9 i 0 7 78 ] 74| T8 | 81| &5
i : i
TABLE VI.—PORT TOWNSHEND.
“;; NORTH DECLINATION.—DAYS FROM MOOUN’S GREATEST DECLINATION.
= Before— After—
E - |
g 7 ‘ 6 5 4 3 2 1 0 1 2 3 i 4 5 6 7
Hour Feet. | Feet Keet. | Feet. | Feet, Feel. Feet. Feet. Feet. Feet. Feet. E Feet. Feet. | Feet. Feel.
[} 6.6 | 6.3 5.9 6.1 6.4 6.9 7.2 7.4 7.5 7.5 7.5 i 7.5 7.6 7.7 7.9
1 1 67| 64 6.0 | 6.2 6.5 7.0 7.3 7.5 7.6 7.6 7.6 | 7.6 7.7 78 8.0
2 6.6 : 63 5.9 ! 6.1 6.4 6.9 7.2 7.4 7.5 7.5 7.5 7.5 7.6 7.7 7.9
3 6.3 | 6.0 5.6 5.8 6.1 6.6 6.9 7.1 7.2 7.2 7.2 7.2 7.3 7.4 76
4 60 5.7 1 53 55 5.8 6.3 6.6 6.8 6.9 69 6.9 . 6.9 7.0 7.1 7.3
5 5.9 5.6 5.2 5.4 5.7 6.2 6.5 6.7 6.8 6.8 6.8 i 6.8 6.9 7.0 7.2
6 6.1 5.8 5.4 5.6 5.9 6.4 6.7 6.9 7.0 7.0 7.0 7.0 7.1 7.2 7.4
7 6.4 ! 6.1 5.7 5.9 6.2 6.7 7.0 7.2 7.3 7.3 7.3 | 7.3 7.4 7.5 7.7
8 6.5 | 62 | 58 1 6.0 6.3 6.8 71 7.3 | 7.4 7.4 7.4 | 74 7.5 7.6 7.8
9 6.5 | 6.2 | 5.8 | 6.0 6.3 68 7.1 7.3 7.4 7.4 74 ) 7.4 7.5 7.6 7.8
10 6.6 6.3 5.9 : 6.1 6.4 69 7.2 7.4 7.5 78 7.5 ‘ 7.5 7.6 77 7.9
1 6.6 6.3 5.9 ‘ 6.1 6.4 6.9 7.2 7.4 7.5 7.5 7.5 1 1.5 7.6 7.7 7.9
TARLE VIIL.—PORT TOWNSHEND.
g SOUTH DECLINATION.——DAVE FROM MOON’S OREATEST DECLINATION.
E = '
= é Before—- Afier—
& g i
.[5 T ; 6 \ E] 4 3 2 1 0 1 2 3 4 5 6 T
I
Hour. . Feet. | Feet. Feet. Feet. Feet. Feet. Feet, Feel. Feet, Feet, Feet. Feet. Feet. Feet, Feet.
0 7.6 ‘ 7.9 8.3 8.1 .8 7.3 7.0 6.8 6.7 6.7 6.7 6.7 6.6 6.5 6.3
o1 77T | 80 8.4 8.2 7.9 7.4 7.1 6.9 6.8 6.8 6.8 6.8 6.7 6.6 6.4
2 7.6 | 7.9 8.3 8.1 7.8 7.3 7.0 6.8 6.7 6.7 67 6.7 6.6 8.5 6.3
3 7.3 I 7€ 8.0 7.8 7.5 7.0 &.7 6.5 6 4 6.4 64 6.4 6.3 6.2 6.0
4 7.0 | 1.3 A 7.5 7.2 8.7 64 6.2 6.1 6.1 . 6.1 6.1 6.0 5.9 5.7
5 69 | 721 7.6 7.4 7.1 6.6 6.3 6.1 6.0 6.0 | 6.0 6.0 59 5.8 5.6
6 7.1 ! 7.4 : 7.8 7.6 7.3 6.8 6.5 6.3 6.2 6.2 6.2 6.2 6.1 6.0 5.8
7 7.4 § 7.7 | B 7.9 7.6 7.1 68 6.6 6.5 6.5 6.5 6.5 6.4 63 6.1
8 7.5 / 7.8 82 8.0 7.7 7.2 6.9 6.7 6.6 6.6 6.6 | 6.6 6.5 6.4 6.2
9 7.5 | 7.8 8.2 8.0 7.7 79 6.9 6.7 6.6 6.6 6.6 ; 6.6 6.5 6.4 6.2
10 7.6 ‘ 7.9 8.3 8.1 7.8 7.3 7.0 6.8 6.7 6.7 6.7 | 6.7 6.6 6.5 8.3
1 76 @ 7.9 8.3 8.1 7.8 7.3 7.0 | 6.8 6.7 6.7 6.7 | 6.7 6.6 6.5 6.3
| H

Note.—To use these tables with a chart on which the soundings are referred to mean low water, subiract 1 2 foot from the numbers in the tables
from Sau Diego Lo Astoria, 1.7 foot for Nee-ah harbor, 2.3 for Post Towushend, and 2.7 for Semiabmoo und Steilacoom,
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Example VI.—In Example V, to obtain the height of tide on February 7, the declination
being south, we enter Table VI for San Francisco, with 0L of transit, and two days after
greatest declination, and find that the tide will be 4.5 feet ahove the mean of the lowest low
waters, or that 4.5 feet are to be added to the roundings of a chart reduced to the mean of the
lowest low waters of each day. If the soundings of the chart are given for mean low water,
then 1.2 feet ought to be subtracted from the Tables VI and VII; thus, in this example, it
would be 3.3 feet.

The approximate time of the successive low and high waters of the day will be found by
adding the numbers in Table V1II to the time of the first high water already determined. The
table gives the numbers for the different davs from the greatest declination.

Tables containing numbers Lo be added to the time of high water found from Tables IV and T, {0 obtain the
successive high and low waters.

TABLE VIII.——KEY WEST.

£z bz
é% SOUTH DECLINATION. NORTN BECLINATION. i é
g2 i g3
E3 PoE3
é‘ Low water. | High water. | Low water, Low water. | High water. ! Low water. | ;
E, g (Large.) (Small.) {Small.) {Small.) (Large.) (Large.) i ': g
=] | = &
k. m h. m. h. m Ao om., k. m, R om,
rv 5 22 12 10 17 38 5 36 12 33 17 46 7
6 5 42 12 31 17 4« 5 18 12 18 17 50 6
& 3 6 05 12 55 17 41 4 58 12 03 17 56 5 <
:0; 4 6 24 13 17 17 44 4 35 11 44 17 59 4 §_
& 3 6 39 13 928 w3 4 11 11 18 17 58 3 2
2 7 02 13 52 17 40 3 50 10 58 17 38 2
1 718 14 01 17 39 3 3 10 46 17 56 1]
0 7 18 14 10 17 42 3 3 10 48 17 59 [
i 712 14 10 17 48 3 44 10 46 17 52 1
2 6 57 13 58 17 51 3 57 W 54 17 47 2
- 3 G 39 13 41 17 53 4 21 11 1% 17 48 3 .
4 4 6 15 13 18 17 53 4 43 11 38 17 45 4 ]
< 5 5 57 12 59 17 33 5 09 12 03 17 44 3 <
6 5 R 12 36 17 54 5 26 12 22 17 46 [}
7 5 13 12 16 17 53 5 40 : 12 iT 46 7
TABLE VIII.—SAN DIEGO,
o R
gE . z
E'-; BOUTH DECLINATION, NORTH DECLINATION. E
3 -
£ £z
= g Low water. | High water. | Low water, | Low water. | High water. | Low water. : - ::,'
E. ; (Small.) (Large.) {Large.) (Large.) (Smail.) {Saall.y ‘ :_:, %
=31 i =~
h. m, A m, h. m. k. m. k. m. k. m.
(7 5 44 12 28 18 44 6 16° 12 16 18 00 7
6 5 18 1f 58 18 40 6 42 12 45 18 04 6 |
& 5 5 00 11 24 18 34 T 00 13 10 18 10 3 3
S {4 4 47 1 12 18 95 7 13 13 32 B8 | oa L E
2|3 4 3 10 54 18 2 7 26 13 50 18 24 3| &
2 4 24 10 38 15 B4 T3 14 06 18 30 2 ‘
1 4 17 10 28 18 11 7 43 14 16 18 33 1}
1 !] 4 12 10 20 18 08 7 48 14 24 18 36 0
1 4 14 10 20 18 06 ki 14 24 18 38 1)
2 4 24 16 28 18 04 T 36 14 16 18 40 ) 2 ’
g 3 4 38 10 40 15 062 7 M 04 18 42 I3 s
£ 5 0 0 58 17 57 6 50 13 46 18 47 | 4 }é
< is 5 25 1 s 17 53 6 35 13 26 s | 5]
6 5 49 11 44 : 17 55 6 11 13 00 18 48 8 l
7 & 18 12 18 | 18 00 5 42 12 26 18 4 | 7]
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TABLE VIII.—SAN FRANCISCO.

£z z oz
§ —E E0UTH DECLINATION. NORTHE DECLINATION. § 'é
- | £z
=} E ] i i E E
£ | £
@ \ Low water. | High water. | Low water. : Low water. | High water. | Low water. @
S g i (Small) [ (Large.) {Large.) | (Large.) (Small) | (Small.) 5 g
s % ! s =
i | b 1
h, m i h. m, L. m. 1 k. m, h. m, ‘ he m.
7 5 58 13 14 18 58 5 44 146 | 17 44 7
6 5 36 12 42 18 48 6 06 1218 | 17 54 6
gls 5 14 12 1o 18 38 6 28 12 5 0 18 o4 54 4
S {4 4 55 11 34 18 21 6 47 13 26 ‘ 1 2l 438
&} 4 37 1 00 18 05 7 05 14 00 |, 18 37 3 |
2 4 ¢ 10 34 17 52 7 18 14 26 1 18 50 2
1 4 12 10 05 17 36 780 14 54 | 19 06 1)
0 4 12 000 17 30 | 7 30 1500 | 19 12 0
1 4 17 10 02 17 27 7 95 14 58 [ 1915 |1
2 4 27 10 12 17 27 715 14 48 19 15 | 2
-3 4 41 10 2 1727 7 01 14 34 ( 1915 | 3 -
£ 4 4 56 10 46 17 32 6 46 14 14 19 10 4 4+ 2
<15 5 14 11 10 17 38 € 28 13 50 19 ™ 5 1%
6 5 36 1136 17 42 6 06 13 24 19 Q0 6
7 5 &7 12 04 17 49 5 45 12 5 | 18 53 7 )
TABLE VIII.-—ASTORIA.
zg | or g
=35 | i g8
‘E: E ] BOUTH DECLINATION. NORTH DECLINATION, ! E :_=:
s £
= E | Low water. High water. Low water. : Low water. | High water, | Low water, = §
z g ' (Small.} {Large.) {Large.) ’ (Large.) {8mall.} (Small) | =S é
g | ! &
i S |
i h. m. h. m. h. m. | h. m, k. m. h. m.
7 6 38 12 59 19 17 6 18 12 03 18 41 7
[ 6 14 12083 19 15 6 42 12 29 18 43 6
g |5 | 5 55 12 13 19 14 7 oL 0 49 18 44 51 g
§<4 ; 5 3 0 47 19 09 7 22 13 15 18 49 478
£ 13 5 20 1 927 19 03 7 36 13 35 18 55 3| =
2 | 5 09 107 18 54 7 47 13 55 19 04 2
1 ] 5 05 11 o1 18 52 7 51 14 41 19 06 1)
o ! 5 03 10 53 18 46 7 53 4 09 19 12 0
1 5 0 10 51 18 42 7 51 14 11 19 16 | 1
2 | s m 10 55 18 4o 7 45 14 07 1918 | 2
A 5 18 1l 03 18 41 7 3 13 59 19 17 3] .
£ 44 5 B 11 15 18 39 7 24 13 47 19 19 4 8
<5 5 50 1L 35 18 41 7 06 3 97 18 17 5%
6 6 11 i 55 B 40 | 6 45 13 07 19 18 6
7 | 6 35 12 19 18 40 i 6 21 12 43 19 18 7}
i
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TABLE VIIL.—-PORT TOWNSHEND.

P
E —Eé BOUTH DECLINATION. NORTH DECLINATION. |
S
& i |
=
% .:_‘lé Low water,  High water, ' Low water. ' Low water. | High water. ‘ Low waler. }‘ 2
a i g } i -
B m heome L hom | home | dem | A om, .
7 6 05 12 26 18 05 5 as | 12 92 | 18 31 T
6 6 3 | 1314 1w sua‘inaajlsm[ﬁl
s |5 718 | MM 18 40 426 1 w08 | s | 5| s
£4 ¢ 813 | 15 | 19 23 33 | 8o | 1wz | o4&
@ |3 8 3 | 165 | 2 0 308 | 8 00 1 16 3% 3 |=
2 843 | 17 3 | 920 @ 30 | 7> | 16 05 “ b \
1 § 12 17 04 | 20 3B 3 3 | T4 1 600 | 1)
0 T4 ) 16 28 ;20 32 40 | B2 1 W0+ | 0
(1 718 1 15 52 ’ 20 18 1 9% | 9 00 ‘ 16 18 \1]
2 6 59 | 15 14 ! 19 59 4 45 9 38 | 16 3 | 2‘
.13 6 38 | 14 32 . 19 38 50 1 102 , 16 38 1 3l
&4 4 6 24 1 14 02 . 19 582 1 105 | 17T 4 | 43r&
<45 610 | 1332 @ 190 53 1 1 |17 o3 s
6 55 | 125 | 183 543 | 1202 l 8 6 | GJ
7 542 1 12 26 ;18R 28 60 | 1202 1808 1 7

The days from the greatest declination are written in the first and last columns of the table.
The second, third, and fourth columns refer to south declination, and fifth, sixth, and seventh
to north, and the reverse for Key West. The second column gives the number which is to be
added, according to the declination, to the time of high water, obtained by means of Tables IV
and V, to give the next low water, which is the small low water, b, of diagram I. The third
contains the numbers to be added to the same to give the second or large high water, ¢, of dia-
gram I. The fourth, the numbers to be added to the same to give the second or large low
water, d, of diagram I. The succeeding columns give the numbers to be used in the same
way for north declination to obtain the low water, b, (large,) of diagram II; the high water, ¢,
(small,) and the low water, d, (small,) of the same diagram. The rise and fall of the same
successive tides may be obtained by inspection from Table IX, in which the first column at the
side contains the time of transit, and the successive columns the numbers corresponding to that
time and to the number of days from greatest declination. The arrangement of this table is
like that already given.

The numbers for the small ebb tide, a b, of diagram I, or ¢ d, of diagram 11, are first given;
then those for small low and large high waters, b ¢, of diagram I, and d ¢, of diagram 1I; next,
the large ebb tide, ¢ d, of diagram 1, or a b, of diagram II; and lastly, from the large low water
to the small high water, d e, of diagram I, or b ¢, of diagram IIL.
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TABLE IX.—KEY WEST.

EMALL EBB TIDE.

SMALL LOW TO LARGE HIGE WATER.

Days from moon’s

greatest deelination.

Days from moon’s greatest declination.

Time of moon’s transit,

S
£
g
£
E Before— After— Before— After—
: IR P i R ‘
_76] 3 .1,2’3%456:776514 3ie -1} 0 |1{2/3 45|66 7
e : "__i__"_,‘.* —_ ———5— U, I _‘.— “ !
H Ft} n.f ‘ £, .| Ft. le Ft| Fi. Fu Ft Ft. Fu.| Fu| Bt Fu Ft.‘l Ft. Fi| Ft.| ¥ Fti Ft| Ft| Pt| Ft. Pt|H.
0, L6 1. 0.x 0.7 o.e‘i 0.9 L1120 L5 L& 1.4/ 1.4/ 1.5 1,6/ 1.6, 1.7 1.7 17| L7 L6 L3 1.7/ 16| 1.6 1.4 0
1] L6 1L [ 0.8 0.7 0.8 0.9 L1 1.2 1.5 1.8 1.4 1.4] 1.5 1,6/ 1.6/ 1.7 1.7 17| 1.7 1.6 1.7 1.7 1.6} 1.5, 1.4} 1
2 1.6 1. 0.8, 0.7 0.8 0.9 1.1 1.2 1.5 1.8 1.4] 1.4/ 1.5 1.6/ 1.6 1.7 1.7 1.7 1.7, 1.6/ 1.7 1.7) L.6| L5 1.4] 2
315 L. Lo, 0.6, 0.7 0.8 1.0 1.1} 1.4 1.7 1.3 1.3) 1.4 1.5/ 1.5 16 1.6; 1.6 1.6/ 1.5/ 1.6/ 1.6/ 1.5/ 1.4/ 1.3} 3
4| L3 1. 0. 0.4 0.5 06 0.0 0.9/ 1.9 150 1.1] 1.1/ 1.2 1,3 1.3 1.4 1.4 1.4 1.4 1.3 14| 1.4] 1.3/ 1.2/ 1.1} 4
5 L1 0. 0. 0.2,0.3 0.4 0.6 0.7 L0 1.8 09 9.9/ 1.0 1.1 L1 1.2 1.2 1.2 | 1.8 L1 1.2 1.9 1.111.0, 1.9} 6
6 1.0 0. o. 0.116.2 0.3 0.5 0.6/ 0.9 1.2 0.8 0.8] 0.0 L.oj1.00 L 13 11 1) Lo i1 13 1.0l 0.9, 0.8 6
71 1.0 0. 0. 0.1 0.2 0.3 0.5 v.6l 0.9 1.2 0.6l 0.8/ 0.9 160 1.0 1.1 L) 11| L) 100 1] 1.1) 1.0] 0.9; 0.8| 7
8 1.1 0. 0.: 0.2 02‘ 0304 06 0.7 1.0 1.3! 0.9 08/ 1.0 10112 1.2 Lefi:] 112 1.2 1.1 1.0 09 8
9131 0. 0.4 0.5 0.6 0. 0.9 L2/ 1.5 1.1 11} 1.2 13 1.3 1.4 1.4 L4 L4 1.3 1.4 1.4/ 1.3 1.2] 1] 9
10 1.5 1. 0. 0.6 0.7 0.8, 1.0 1.1 1.4 1.7 3014 1.5 1.5 1616 1.6 1.6 1.5 1.6/ 1.6 1.5 1.4 1.3| 10
1 1.65 1. 0. 07 o.ei 0.9 L1 1.2 1.5 1.8 A L5 160 1.6 1.7 1.7, 1.7 | 1.%] 1.6} 1.7} 1.7 1.6 1.5 1.4| 11
i P o i P
TABLE IX —EKEY WEST-—Continued.
-;.-‘: LARGE EBB TIDE. LARGE LOW TO SMALL HIGH WATER. .a;
g
; Days from moon’s greatest declination. Days from moon’s greatest declination. ;
f Before.—— After.— Before— After— E
< <
<@ 0 &
Elq! 9101233415677654321012E34567§
I L | a
H.| Ft. | Fe) R| Fr.| Fe| Fu) Fe Fs. Bt Fi) B Ft| P Fe| Fu| Fu FeOFL| Pt | P Ft! Ft.| Ft| Ft. Ft.!‘ Ft|H.
0L 2.3 2.5 2.312.32.2 2.0 1.0 16 1.5) 1801 6 1.5 L5 1.4 1.4/ 1.3 1.3} 1.3| 1.3 1.4/ 1.3 1.3 1.4/ 1.5 1.6} 0
1. 2.3 2.5 23|23 2221 1.9 1.8 1.5 1.2 1.6 1.5/ 1.5] 1.4/ 1.4 1.3 1.3| 1.3] 1.3 1.4 1.3/ 1.3 1.4/ 1.5/ 1.6{ 1
2|1, 2.3 2.3 2.3 2.3 2.2 2.1 1.0 1.8 .50 1.9 1.6 1.5 1.5/ 1.4/ 1.4 1.3 1.3 1.3| 1.3 1.4 1.3 1.3 1.4 1.5 1.§| 2
311, . (29022 22222120 1.8 1.7 1.4 1.1 1.5 1.4 1 4] 1.3 1.3 1.2 1.2} 1.2 | 1.2 1.3 1.2 1.2] 1.3] 1.4, 1.5 3
41, 1. 2.0) 2.0 2.0 2.0 1.8 1.8 1.6 1.5 1.2/ 0.9 1.3 1.2/ L2/ 1.1} 1.1{ 1.0. 10| 1.0} 1.0 1] 1.0 1.0 1.8 12] 1.3 4
5109 L crel1g 18|18 1.7 1.6 1.4 1.3/ 1.0 0.7 1.1] 1.0 1.0 0.9; 0.9 0.8 0.8 0.8]0.8 0.91 0.8/ 0.8 0.9 1.0 1.1} 5
6| 0.8 1. 13| 13 1.7 1.7 1.6 1.5 1.3, 1.2, 0.9| 0.6| 1.0. 0.9 0.9] 0.8 0.8/ 0.7 0.7 0.7 ;0.7 o.si 0.7/ 0.7 0.8/ 0.9, 1.0] 6
7]0.8 1. 1. P il 1717 1.6 1.5 1.3 1.2) 0.9 0.6, 1,0/ 0.9 0.9: 0.8/ 0.8/ 0 7. 0.7 0.7] 0.7 0.8 0.7/ 0.7/ 0.8 6.9 1.0 7
8109 1.1 1.4 1.5 1.7 1.8, 1] 1.8 ] 1.8 1.7 1.6 1.4/ 1.3 1.0 07l 1.1 1.0) 1.0} 0.9 0.9 0.8 0.8 0.8]0.8 0.9 0.8 0.8 0.9 Lo Ly 8
9 1.1 1.3 1.6 L7 1.9 2.0/ 2.0 2.0 2.0] 1.9 1.1515 16 1.5 1209 1.3 1.2/ 1.2) 1.1 1.1 1.0, 1.0] 10| 1.0 1.1/ 1.0 1.0 1.1/ 1.2 1.3 9
10| 1.3 ERIE-REE- Y } 2.2 2.1/ 2.0 1.8 1.7 1.4) 1.1l 1.5l 1.4] 1.4/ 1.3 1.3 1.2/ 1.2] 1.2} 1.9/ 1.3 1.2) 1.9/ 1.3 1.4/ 1.5[ 10
1| 1.4 o'2.2 2.5l 2.3 2.3 2.3 2.2]’ 2.1 1.9] 1.8; 1.5 1.25 1.6 1.5 1,5]' 1.4{ 1.4 1.3i 13 1.3 13 1.4 1.3 1.8 1.4 1.5 18] 11
' : ! ! | i i |
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TABLE IX.—SAN DIEGO.

SMALTL EBE TIDE,OR FROM SMALL HIGH WATER TO SMALL LOW WATER. . FROM SMALL LOW WATER TO LARGE HIGH WATER.

121

Days (romn moon’s gr. atest declination,

Days froin moon’s greatest declination.

|
|

| Time of moon’s transit,

After—

Before— Before— E After—
706 5;4:3: 2 L0 18 84 5 6 7 7 & 5 4 i 56
[ ] I _‘ ,,,,,,,,,, i § B T p——
IL| Fi| Ft . Fu, Ft.l Fi| Fo| Fe. Fu | . Fuo Fe Fol Pl Pl P Feo B PUURL R R Fz.} Ft. Ft.iH.
0! 4.0/ 3.4/ 3.0 2.6/ 2.3: 2.1/ 2.0 2.0 7 5.1 4.9 4.7 4.5 4.4; 4. 4.2 42714194140 4,0 3.9 38 4.0 ¢
1 383228 2.4; 2.1 1.y 1.6 1.8 1. ©2.1'2.5 3. 49 4.7 4.5 4.3 4.2 4.1 40 4.0 3.4 2.9 3R 38 3.7 3.7 38 1
2 35 2.9 2.5 2.1 L& 16 15 L5 | 227 3. T 4.6. 4.4 4.2 4.0/ 38 3.8 3.7 37363638535 3.43.43.5 2
3 3.0/2.4 2.0 1.6 1.35 L1100 1.0 1.1 1.3; 1.7 2.2 2.8 3.6, 4,2; 4.43.9 3.7 3.5 3.4/ 3.3 3.2 3.23.13,13.0 3.0 2929 3.0 3
4122 1.6 1.2 0.8 05 0.3 vy 0.2 0.3 0.3 0.9 1.4 2.0 20343331 29279262524 242323292221 2129 4
5071007 0.3 0.0 -2 -3 -31-.20.0 04 0.9 1.0232928262422212019 19/181.81.7 L7 1.6 1.6 1.7 4
6118 1.2 0.8 0.4 0.\}-.1 -2 -2 101 0.5 1.0 1.6 2.4 3.0 2.9 2.7 2.5, 2.3/2.2 2.1.2.0 2019 1.9 1.8 1.8 1.7 1.7 1.&/ 6
7023 1.7 1.3 0.9 0.6/0.4 0.3 0.3 0405 1.0 1. 4 3.2 3.0 2.8/2.7)2.6 25 25 2.424 92323222223 7
8 2.9‘1 2.3 1.9 L5 1.2/ 1.0/ 0.9 0.9 11012 LE 4.0 3.5 3.6 3.4 3.3/ 3.2. 3.1 3.1 3.013.0 2.9 2.9 2.8 2.8 2.9 8
9 3,75 3.1 2.7‘ 2.5 2.0 1.8) 1.7 1.7 1.8 2.0‘ 2.4 2.9 48 42/4.)04.0 2,5 3.9|38 3.6 3.7 3.7 3.6 3.6 3.7 9
101 4.2 3.6/ 3.2 2.6 25 2.3 2.2 2.2 23 2529 3.4 4.0, 4.8 5.3 5.1 4.9 4.7 46/ 4.5 4.4 4.4 4.3 4.3 4.2 42 4.1/ 4.1 4.2 10
11743373329 262423 2.3 2.4 2.6 3.0035 4.1 4.9, 5.5 5.4 5.2 5.0 48 47/ 4.6 4.5 45 4.4 4443 4342 42 43 1

Fromatob........
Fromctod.......

i

i ieasenes oo Diagram

I
Diagram LI,

From Bt Covvuirvvaratisevuerenseesnannenssisna. Dizgram 1.
From d to ves+a.. Diagram 1L

Covvannnn

TABLE IX.—S8SAN DIEGO-—Continued.

5..: : LARSGE EBB TiDE,OR FROM LARGE HIGH WATER TO LARGE LOW WATER. FROM LARGE LOW WATER TO SMALL HIGH WATER, é‘
B e e s . e - - e
; ! Days from moon’s greatest declination. Days from moon’s greatest declination. ;
= ! =)
= After— Betore— i After— =
- ! -
Z 7177777777‘7 T ’:77 T - T T - ' ::
E 7 Nt 6.5 4 t 3 2 4 5 : 4] i 7 7 6 3 4 3 2 1 0 1 ! 2 3 4 5 53 7 :;E
- - —e D
H, I"t.% ¥t Ft Fc‘ Ft} Fe. Ft.i Ft. | Ft FL| Ft. ¥t.; Ft. Ft. Ft Ft. Ft n.i r, Rt Ft. Pt M.
0 5.2 58 6.2 6.6 6.8 7.1 6.0 5.4 4.0, 4.1} 4.3 4.5/ 4.7 4.8 4.9,5.0. 5.0 | 5.1 5.1.5.2 53 5.8 0
1 5.0 5.6 6.0]6.4] 6.7 6.9 5.8 5.2 3.5 3.9/ 4.1 43/ 4.5 4.6 4.7 4.8 4.8 4.9 4.9 5.0 5.1 5.00 1
2 4.7 5.3 5.7 6.1 6.4 6.6 | 5.5 4.9 3.5 3.6 3.8 4.0 4.0 4.3 4.4 4.5 4.5 4.6 4.6 4.7 L4847 @
3 4.9 4.8 5.2/ 5 61 59 6.1 5.0/ 4.4 3.0 3.1)3.3 3.5 3.7 3.8 3.9) 4.0 4.0 4.1 4.1 4.2 4.3 4.9 3
4 3.4 4.0 4.4 4.8 5.1) 5.3 5.4] [ 4.2 3.6/ 2.5, 2.2 2.5 2.5 2.7/ 2.9 3.0 3.1 4.2 3.2 3.3 3.3 3.4 3.5 3.4

5 2.8 8.5 3.9] 4.0/ 4.6] 4.8/ 4.9] 4.9 . 4.8 4.6/ 4,2 3.7 3.1| 1.7 1.8 9.0 2.2/ 2.4 2.5 2.6 2.7 2.7 | 2.8 2.8/ 2.4 3.0 29 5
6 3.0 3.6 4.0] 4.4, 43/ 4.9 5,00 5.0 4.9 4.7 4.3 3.8 3.2 1.8/1.9 21 2.32.5 26 2.7 2.8 2.8|2.9 29 3.0 6
7 3.5 4.1 4.5/ 4.9) 5.9 5.4/ 5.5 5.5 1 5.4 5.2 4.8 4.3, 3.7 2.3 2.4)2.6 2.8 3.0 3.1 3.2/ 3.3 3.3 | 3.4 3.4 3.5 7
8 4.0 4.7 5.1 5.5 5.8 6.0 6.1j 6.1 6 0] 5.8 5.4 4.9 4.3 2.9/3.0{3.2 3.4 36 3.7 3.8 3.9 3.9 4010 4.1 8
9 4.9 5.5 5.9/ 6.3 6.6 6.8/ 6,9 6.9:6.8 6.6 6.2 5.7 5.1 3.7 3.8 4.0 4.2 4.4 45 4.6; 4.7 4.7 4.8 a8 4.9, 590 1.6 8
10 5.4(6.0 6.4 6.5 7.1 7.3 74 7.4,7.3 7.1i 6.7, 6.2 5.6 4.8 4.2 1345 4749 5.0 51/52 52|53 53 5.4 10
1 5.5 6.1i 6.5 6.9, 7.2 7.4i 7.5 7.5 7.4 7.2 6.8, 6.3‘1 5.7 4.9 4.3 44,46 4.6 5.0 5.1 5.2 5.3 5.3 5.4 5.4 5.5 5.5 5.6 5.6 5.3 11

From oo d, covsinenctarsiaenss srstessosass seasss Dingram .
From atodiieiirases snninressnsssense soreoass. Diagram 1L

From @10 €.evvnvenarnsctienn, cesesiioranee oose Liagram L,

From B 10 €. tceeeee. tasscstnnaseces. annnssaenss  Diagram 1L

16
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TABLE IX.—SAN FRANCISCO.

.SMALL EBR TIDE, OR FROM SMALL HIGH WATER TO SMALL LOW “'ATER-: FROM SMALL LOW WATER TU LARGE HIGH WATER.

:i 1 Days from moon’s greatest declination, Days from moon’s greatest declinution. ;
E Before— ' Afler— Before — : After— E
o ! U PUU SS — 1
O 2.1 0 172:3 45 5:7 7 1 3201 041 e 72
= ' M , U i ' : P (=
H. Ft.| Fv. F. Ft. Ft..Fi. Ft.|F n%n;‘n{n R.‘n.;‘n.;n.fm.‘nzn.‘n. ‘Ft. H.
0 2.0, 1.8 1.7 1.9 2.2 2.6/ 3.1, 3.5, 4.4 5.2 4.9 4.6 4.5 4.0 2.7 3.4 3.2 3.1 3.0 3,5 0
I LE 16 1.5 172.0 2.4/ 2.5 3.5/ 4.2) 50 47 4.4 4.3 3.8 35 3.2 3.n§ 2.9 2.8 ‘ 33 1
2 1.6, 1.4 1.3 1.5 (B 4.0) 4.8 4.5 42 4.1 3.0 3.5 3.0 2.8 2.7 2.6, 2. 2.7 3., 2
3 1.4 11 1.0 1.0, 12 (3.0, 3.7 4.5 4.2 3.5, 3.8 3.3 3.0/2.7)2.5 24,2324 24 2.6/ 2.7 2.6 3
4 3 0.£ 8.7 0.6 0.6 0.8 2.6 3.3 4.1 3.8 3.5/ 3.4 2.9 2.6/ 2.3 2.1, 2.0,1.9/2 0, 2.0 2.2/ 2.3 2.4 4
503,212,565 L 1.4 0.9 0.5 0.3 0.2 0.2 0.4, 29, 2.0 3.7, 3.4 31,30 2.5 2.2 1.9 1.7 1.6 1.5/ 1.6} 1.6,1.8 1.9,2.0 5
6 3.2.25 19 1.1 0.9 0.5 0, 0.2 0.4 29 2.9 3,734 3.1 3.0 25 2. 29017 1.6 1.5 L6 1.6 1.8 L.y 2.0 6
7 3.4, 2.9 :’Al‘ 1.6 1.1, 0.7 0.5 0.4 0.6 2,45 .'].l' 3.9.3.6 3 3: 3.'2} 2.7 2. L1 1.9 1.8‘ 1.7 = 1.8 2.6, 2.1 2.2; T
& 4.83.1 95 20 1.5 1.1 o. 0.8 1.0 28335 4.3 4.0 3.7,7.6 3.1 2.¢ 25 2.3 2.2 2.1 2.2 24,25 2.6 8
9 4. & 2.3 14, 1.2 1.1 1.1 L3 3.0, 5.8 4.6,4.3 4.0 3.9 3.4 3.1 2.8/ 2.6/ 2.5: 2.4 252.7,2.8 2.9 0
10 4.5 3.8 3.2 2.7 22 L8 1.6 1.5 L5 L7 (U5 4.2 5.0 4.7 4.4.4.3 3.8 3.5 3.2 3.0/ 2 9 as 2.9 31323310
1 4.7 4.0, 3.4 2.0.2.4 2.0 L8 LT 1.7 1.9 2.2 2.6, 3.1 3.7 14 54749 46 4.5 4.0 4.7 3.4% 3.2 3.1, 2.0/ 31,31 3.3 3.4 3.5 11

e e — e S N - i
h

eriees senanes sess Diagram L. Fromdtoe..c. ciiinsvarit cieivvines wuiteans. Diagam I

Fromatobd,cooee i, !
... Diagram IL Fromdioe.. cociovvinisiinansne vese.s.. Dingram 1I.
i

Fromctod,,

TABLE IX.—SAN FRANCISCO-—Continued.

ILARGE EBB TIDF, OR FROM LARGE HIGH WATER TO LARGE LOW \\'ATER-' FROM LARGE LOW WATER TO SMALT HIGH WATER.
i 1

Days from moon’s greatest declination, ‘ Days from moon’s greatest declination.

Hours of moon’s transit.

z
g
-
g
g
| Before— ! Afer— Betore— =
j { _ S R — ' E
VT 615 403 2 140 12 PN i 3 | 8
; ‘ ! : ‘ =
T T T e T ; i | H -—
H.. Fr R Fi.FL P P PuiFn RLOFC|FC RLFL L AP Ry in.‘n.in PR\ R P FLOFLUH.
0 3.0 4.6 5.2 5.7 6.2 6.6 6.8 6,0 6.9 6.7 6.4 6.¢| 5.5 4.9 4.6/ 1.9, 5.2 5.4 5.5 5.6/ 5.6/ 5.5 5.3 5.2/ 5.9 ¢
| 374450556064 6667 6.7 6.5 6.2 5 53 4.7 1.4 5.0 5.9 5% 5.4 5.3 5.3 5.1 50 5.0 1
2. 3.5 358 6.2 6.4 6,5 6.5 6.3 6.0 5.6/ 5 1. 4.5 4.9 4.8 5.0 5.1, 5.2 5.1] 5.3 4.9/ 4.8/ 4.8 2
a 3oy 5 5.906.1)6.2 6.2 6,057 5 48 4.2 3.9) 4.2 4.5 4.7 4.8 4.9 4.8 4.8 4.6 4.5 4.5 2
128 4.5 4.3 4.6' 5.1 5.5 5.3 5.8 5.8 5.6 5 349 44 38 3.5 4.3 4.4 4.5 4.9 4.4 42/ 41 40 4
50 2.4 2.0, 4.7 5.1 5.3 5.4 5.4 5.2{ 4.8 4.5 1.0 34 3.1] 3.4 3.7 3.9 4.0 1.1/ 1.0/ 4.0 3.6/ 3.7/ 3.3 5
6 2.4 3.0 4.7, 5.1/ 5.3/ 5.4/ 5.4/ 5.2 4.9/ 4.5/ 4.0 3.4 2.7 1. 3.1 (3.7 3.4 40 4,1i 4.0“ 4.8 3.8 3.7, 3.7 6
71 26 . 4.9 5.3 5.5 5.6 5.605.40 510 4.7 2.2 3.6 2.0 20024 2.7 9.8/ 3.3 3.6:3.9 4.1 4.2 1.3 4.2/ 4.2 40, 30/ 39 7
5100 3.7 5.3 5.7 5.9 6.0 6.0 5. 5.5 5.1] 4.6 4.0 3.7} 4.0 4.3/ 4.5/ 4.6 4.7 4.6 4.6 44/ 4.3/ 43 8
91 W3 40,46 51156 60 6.2 6.3 6.5 6.1] 5.8 5.4 4.9 4.3 4,00 43 4.6/ 4.6/ 4.9 5.0/ 4.9 4.9 4.7 46 4.6 9
10 8.7 4.45.0 5.5 6.0 6.4 6.6 6.7, 6.7 6.5 6.2 5.4 5.3 4.7 4.0 | 4.4/ 4.7.5.0 5.2 5.3 5.4/5.3 5.3 5.1 50 50 10
1394 6.2 6.6/ 6.8 6.9, 6.4 6.7/ 6.4 6.0 5.5 4.0/ 4.2 3.4 3.7 4.0 4 1) 4.6) 4.9, 5.2 5.4 545| 5.6, 5.5 5.5 5.3 5.2 5.2, 11
‘ i : ‘ : U (I L

i

|
Fromet1od.ic vieieaianvnetnecnnve annvesseeans Diagram I, i From 10 €..voicuvancearonsiniorssereraanss.oonsDingram L. i
From atob.eee cvvivs civenennnsenesss conaes aee.. Diagram k. ¢ From bt €.vevee sevevennionsnr suenassasnanes .. Diagram I1. i
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TABLE IX.—ASTORIA.

] 1 Hours of moon’s 1ransit.

o =

S

——

~1 e o

- e x

ESMALL EBB TIDE, OR FROM SBMALL HIGH WATER TO SMALL LOW WATER, FROM BMALT LOW WATER T¢ LARGE HIGH WATER., :'
t Days froni moon’s greatest declination. Pays from moon’s greatest declination, 'LT
| Before— ! After— Before— After—
:7!654‘391“!11 506 T 7 & 3 02 f ¢ 1 2 3 45 6 3
“I_ —— e — ;_.,. ‘ ,,7,‘3_ — — e . — A‘,‘,, SN - — - -~

Fe.! Ft. Fi. Fi. Fv. Ft. Ft.|Fi.|Ft. Ft “Fil Ft Fi.|Ft. Ft Ft' Ft ¥t Ft.' . Ft. . Ft. Ft. Ft. Fr. Ft. Ft. F1. H.
i 7.4 6.7.60 54 50 46 4.54.546 4.7 5.1 55 6. l € T.RORWT. A& 6.4 636261 62 6263626363 0
| 7.5 6.8 6155 5.1 4.7 4,6/ 46 4.7 4.8 52 5.6 079 BB T 6,965 646362636364 646465 1
| T2 6.5 5.8 59 4.8 4.4 4.3 4.3/4.4 4.5 4.9 53 776 TAT 6662 616059606061 616162 2
6.6 5.9,52 4.6 4.2 3.8 3.7 '37] BB 8.9 4.3 475 A7 7T 453 5454 5.5 5555 56 3
. Y5245 3.01 3.0/ 4.1 3.2 3.6 4.0: 4 6.3 656 T 4647 47 AR 48 48 49 4
¢ 5.2 4.5 3.8 2.3:2.3/ 2.4 2.5 2.9/ 3.3 T 5.6 5.8 5. 4039 4.0 4.0 4.1 4.1 4.1 4.2 5
<‘ 4.8 4.1/ 3.4 1.95 Lo 2.0 21 25 29 s 3592 5435 RUN N '3.6 3.5 3.6 3.6 3.7 3.7 37 3.8 6

5.0 4.3 3.6 3.0 2.6 2.2 2.1 2.1, 2.2 2.3 2.7 2.1 5 5.4, 5.6 5.4 5.1 4.8 3.8 3.7 3.6 38 3.9 3.9 3.9 40 7
b 4‘3% 4.1f 3.5 :m% 2.7 g.si 2.6) 2.7, 2.8 3.2 3.6 8 5.9 6.0 59 5.6 5.3 .5 4342 4.3 4.3 1.4 4.4 4.4 1.5
| 6'3i iﬁi 4.9 4.3 8.9/ 3.5 8.4 3.4 3.5 3.6 4.0 445 2 6.7 6.96.7 6.4 6.1 57 5352 5.4 5.0 5,151 525925253 9
£ 7.0,6.3 56 5.0 46 4.2 4.114.1,42 4.3 4.7 51 B 7.4 7.6 T.4) T 6.8 6460 59 5857 58 5.8 5959 5.9 6.0 10
i 7.3i 6.6 6.9 5.3 4.9§ 4.3 4.43 4.4 4.5 4 6: 5.4‘ .8 7.7‘ ’f.Q‘v TN T.A T 6.7: 6.3 6.2 616061 61626262631
1 ———— - S ! - —_ [ —_—
1 Fromatobd......coavvvananesneraieanssaee oo Diagram 1. From b 1o e L. ceeverviitininiiinanareanas ... Diagram 1.
|

Fromctod...o.oiae

+eesseves Diagram .

Fromdtoe cous vaer .,

vev oo Dingram I,

TABLE TX.—ASTORIA —Coutinued.

G e s~ ol | Hours of moon’s transit.

- e ®

b —

LARGE EBB TIDE,

Days from moon’s greatest declination.

Before— Afller—
7!6 5!432110112 3|
R U (U (U JE S
Fe| P | P FLlFL Rl R R
7.00 7.7 9.8 2.9 9.9 9.8 9.7 9.3
9.1, 7.8 9.9.00.010.0; 9.9 Y 8 9.4
6.8 7.5 9.5/ 9.7 9.7, 9.6. 9.5 9.1
6.2 6.9 9.0/ 9.1/ 9.1/ 9.0 8.9 8.5
5569 8.3 8.4 8.4 8.3 8.2, 7.8
4.8 5.5 7.6/ 7.7 7.7 7.6 7.5 7.1
4.4 5.1 7.2 7.8/ 7.3 7.2, 7.1 6 7
46 53 7.4 7.5 7.5 7.4 7.3 6.9
5.1 5.8 7.9 8.0 8.0: 7.9}
5.9/ 6.6 8.7/ 8 8
6.6/ 7.3 9.4 9.5
6.9 7.6 9.7 9¢

From e tob . vvviveenviannvrnnsaass

vecnevesveees. Diagram 11,

OR FROM LARGE HIGH WATER TU LARGE LOW V\'ATERA‘

Frombdtoe....

FROM LARGE LOW WATER TO SMALL HIGH WATER.

Days from monn’s greatest deelination,

Before — After— |
5 be 7
CFL . Fr. Ft. H.
69 1B R0 @
7.0 282 8.1 1
165 9 7.9 78 g
“6.1 37372 3
5.4 5 £ 6.6 6.5 4
4.7 9 5.9 5,8 5
4.3 3155 5.4 6
4.5 15756 1
7 5.0 6.2 6.1 8
5.8 7.0 6.9
6.5 7.9 7.6 10
5 6.8 8.0 7.9 11

Chee cessasasasaseassses. Diggram I1.
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TABLE IX.—PORT TOWNSHEND.

)

: - [
SMALL FBEB TIDE, OR FROM SMALL HIGH WATER TO SMALL LOW WATER.‘{ FROM EMALL LOW WATER TO LARGHE HIGH WATER.
|
i

Days from moon's greatest declination. Days from moon’s greatest declination.

. Hours of moon s transit.

Betuig— : After— i Betore— ! After—
o6 & 43 2i1'0 1.2 3 4 5 6.7 7l/6 5. 4 8 ei1rioeo1l 2 3 4 567

IR PR _ T O O S B SO0 AU S DU
M. Feet. Fi i Fei B Fr Bt Ft. Fu Fel Fr. Fi Fi Ft| Fe. Ft| ¥i Feo Ft. Fe. Fui Fi. Fo Fi. Pt Fe, Ft. Bt Fi| Fi. H.
0 45 5.6 6.9 80 B6 BY 88 8.E 8.7 8.7 8.5 8.0 7.3 6.6 5.5 3.5 3.9 46 6.0 7.2 8.4 9.0 9.5 9.6 94 9.2 87 82 7.9 7.0 0
1: 45 5.6 69 80 86 84 8.8 8.8 87 87 8.5 8.0 7.5 6.6 5.5 9.5 3. 4.6 6.0 7.2 8.4 90 9.5 9.6 9.4 9.9°8.5 8.9 7.6l 70 1
20 4.4 5.5 6.8 1.9 8.5 8.8 8.7 8.7 8.6 6.6 8.4 7.9 7.2 6.5 5.4 3.4 3.8 4.5 5.9 7.1.8 3/ 8.9 9.479.5 93 9.1;8.6 8.1 7.8l 7.0 2
47 41 52 6.5 7.6 82 8.5 £.4 5.4 £.3 5.3 8.1 7.6/6.9 6.2 5.1 3.1/ 3.5 4.2 5.6 6.8 8.0/ 85 9,1:9.2 0.0 8.8 8.3 7.8 7.5l 6.7 3
4 A5 4659 7.0 76 7.9 7.5 75 7.7 5.7 7.5 7.006.3 5.6 4.5 2.5/ 2.9 36 5.0 6.2 7.4/ 8.0 8.5 86 5.4 8977 7.2 6961 4
581 4.2 5.5 6.6 7.2 T4 7.4 7.8 7.3 7.1 6.615.9 5.2 4.1/2.1/2.5 3.2 4.6 5.€ 7.0 7.6 8.1, 8.2 3.0 7.8 7.8 6.8 6.5 5.7 5
6 31 4.2 55 66 7.2 T4 7.4 7.3 73716659 5.241.21/2.53.2 4.6 5.8 7.0, 7.6 8.1' 8.2/ 8.0 7.8 7.3 6.6 6.5 5.7 &
7834457 6.8 7.4 7.6 7.6 7.5 7.5, 7.3 6.8, 6.1 5.4' 4.3 2.3/2.7 3.4 4.8 60/ 7.2/ 7.8 8.3 B.¢ 8.2 8.0 75 7.06.759
8 3546547078 7.8 7.8 7.7 7.7‘I 7.5 7.016.3 5.6/ 4.5 2.5/ 2.9 3.65 5.0 e.i’i 7.4i 8.0, 8.5: B.6 8 48277726961 8
9 3.7 4.8 6.1 7.2 7.& B 1 6.0 B.6 7.9 7.8 7.7 7.% 6.5; 5.8 4.7 2.5 3.1 3.8 52 6.4 7.63 8.2. 8.7‘ B.& 8 6 8.4 7.9 7.4 7.1 6.3: 9
10 4.1 5965 7.6 828584 8.4 8.3 8.3 81 7.669 62513135 4.2 56 6.8 8.0 86 9.1'9.2 9.0°88 8.5 7.8 75 6.7 10
11 1.4,55 6.8 7.9 8.5 8.8 8.7 8.7 8.6 8.6 8.4 7.9/ 7.2 6.5 5.4 3.4 3.8 4.5 5.9 7.1 s.a% 8.9/8.4/9.5 9.3 0.1 8.6 8.11 7870 N
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fa-‘:‘ LARGE EBB TIDE, OR FROM LARGE MIGH WATER 10 LARGE LOW WATER, FROM SMALL LOW WATER TO LARGE HIGH WATEKR. 5:
:.f H Days from moon’s greatest declination. Days from moon’s greuatest declination. _:
‘:_i ; Before, After— ‘ Before— After— E
T e R |
é ¥l 2t i o 1 a2 3 4 5 6 7 7 1] 5 4 3 2 1 0 i 1 2 : T é

/ N H i i
.| Feer. CF Ft. Fui Ft Ft. FtiFt. Frf Fu. Fe FU Ft) Ft Fu Ft. Ftl pe. Ft- Bl Fe FL Ful Pt H
0 6.5 2.1 2.3 2.5 2.5 3.0 3.9 44 5.5: 7.5 7.1 6.4 5.0/ 3.8 2.6 2.0/ 1,5 1.4 1.6 1.8 ¢ 3.1,3.9 0
1. 65 2.1 2.5 2.3 2.5 3,037 4.4 5.5 7.5 7.1 6.4, 5.0/ 3.8 2.6 2.0 1.5 1.4 1.6, 31 3.9 1
2 6.4 20 2.1 2.1 2.2 2.2 2.4 1 4954 7.4 7.0 6 3 4.9 3.7 2.5 1.9 1.4 1.3 1.5] 30038 2
361 G OLE LR LY 1,99 2.1 ¢ 50 4.0 5.3 5.1 6.5 6.0° 4.6] 3.4 2,2 1.6 1.1 1.0 1.2 w3
4] 5.5 101212 L3 Ly L5 3.4 4.5 6.5 61 5.1 4.0/ 2.8 1.6 1.0 0.5 0.4 0.6 IR
6. 51 0.7 0.8/ 0.8 0.9 0.9 1.1 1.6 2.3/ 30 4.1 6.1 5.7 5.0 3.6/ 2.4 1.2 0.6l 0.2/ 0.0 0.2 ales s
6. 5.1 0.7 0.8 0.8 09 0.9 1.1, 1.6 2.3 3.0 4.1 6.1, 5.7 5.0, 3 6/ 2.4 1.2 0.6 0.1) 0.0 0.2 gl25 b
Tosa 0.9 1.0{1.0 1) 1.1 1.3 L8 2.5/ 3.2 4.5 6.3 5.9 5.2 3.6/ 2.6/ 1.4 0.5 0.3 0.2 0.4 827 7
8, 5.5 L1 12 1.2 13 13 15 2027 3.4 4.5 6.5 6.1 5.4 4.0/ 2.8 1.6 1.0 0.5 0.4 0.6 29 8
9. 5.7, 13 1.4 1.4 1.5 15 1.7 2229 3.6 47 6.7 63 5.6 1.203.0 1.5 1.2 0.7 0.6 0.8 2.3 3.1° 9
10 6.1 17 1.8/ 1.8 19 1.9°2.1 2.5 3.3 4.0 5.1/ 7.1 6.5/ 6,0, 4 6/ 3.4 2.2, 1.6 1.1) 1.0 1.2 f2.735 10
1 64! 20 20,21 22 2.22.4 2.9/ 36 4.5 54 3 £ 7.0/6.3 4.9 372519 1.4 13 1.5 1.7 2.2 2.7 3.0/ 3.8 11

Frample VIIL-—Thus, in Example V1, the Ligh water of February Tth was found to be 3.3
feet above mean low water. The declination being south, Diagram I applies, and this high
water is the small one. To obtain the fall of the next low water or small low water, we enter
Table IX, for SBan Francisco, with 0. of moon’s transit, and two days after the greatest decli-
nation in the first part of the table, and find 1.9 toot, which will be the difference in the height
of this high and low water. Entering with the sume transit and day in the second part, we
find 3.0 feet, which is the rise of the large high above the small low water ; the difference
between 1.9 and 3.0 or 1.1 foot is the difference of height of the two successive high watera.

It is easy to see how, in this way, the soundings of a chart can be reduced to what they
would be approximately at all the successive high and low waters.

TIDES OF THE GULF OF MEXICO.
On the coast of Florida, from Cape Florida around the peninsula to St. Mark’s, the tides
are of the ordinary kind, but with a daily inequality which, small at Cape Florida, goes on
increasing as we proceed westward to Tortugas. From the Tortugas to St. Mark’s the daily
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inequality is large and sensibly the same, giving the tides a great resemblance to those of the
Pacific coast, though the rise and fall is much smaller. Between St. Mark’s and St. George’s
island, Apalachicola entranee, the tides change to the single day class, ebbing and flowing but
once in the twenty-four (lunar) hours.

At St. George's 1sland there are two tides a day, for three or four days, about the time of
the moon's declination being zero. At other times there is but one tide a day, with a long
stand at high water of from six to nine hours. From Cape St. Blas to und including the
mouth of the Mississippi, the single day tides are very regular, and the small and irregular
double tides appear ouly for two or three days, (and frequently even not at all) about the
time of zero declination of the moon. The stand at hLigh and low water is comparatively
short, seldom exceeding an hour.

To the west of the mouth of the Mississippi the double tides reappcar. At Isle Derniére
they arc distinet, though a little irregular for three or four days near the time of the moon’s
zero declination. At all other times the single day type prevails, the double tides modifying
it, however, in the shape of a long stand of from six fo ten hours at high water. This stand
is shortest at the time of the moon’s greatest declination, sometimes being reduced to but one
hour. At Calcasieu the tides are distinctly double, but with a large daily inequality., The
rise and fall being small, they would often present to the ordinary observer the same appear-
ance as at Isle Derniére. At Galveston the double tides are plainly perceptible, though small,
for five or six days at the time of the moon’s zero declination. At other times they preseunt the
single dayv tyvpe, with the peculiarity that, after standing at high water for a short time, the
water falls a small distance, and stands again at that height for several hours, then continues
to fall to low water. Sometimes it falls very slowly for nine or ten hours following high water,
and then requires a more rapid rate to low water. At Aransas Pass and Bravzos Santiago the
single day tides prevail. Small, irregular, double tides are ouly perceived for two or three
days at the moon’s zero declination. At all other times there is but one high wuter in the
day, with a long stand of from six to nine hours, during which there are often small, irregular
fluctuations or a very slow fall. In the following table the mean rise and full of tides at the
above stations are given.

The highest high and the lowest low waters occur when the greatest declination of the
moon happens at full or change ; the least tide when the moou’s declination Is nothing at the
first or lust quarter. The rise and fall being so small, the times and heights are both much in-
fluenced by the winds, and arc thus rendered quite irregular.

TABLE X.

Rise and _fall at several stations on the Gulf of Mexico.

Mean rise and fall of tides.

Stations,
Mean At moon’s greatest] At moon’s least
declination. declination.

Feet. Freet. Feet.
St George's island, Florida . 1.1 1R 0. 6
Pensacola, Florida sac e e v cimmaa e iccia i vemmccsmemr e L0 1.5 0.4
Fort Morgan, Mobile bay, AI&DAME « . nv e oo emeecce cnanan 1.0 i 1.5 | 0.4
Cat island, Mississippi- - coocecaooo. 1.3 : 1.9 | 0.6
Southwest Paes, Lonisiana cooaoo. ... eeaetemucmmmmm—n——nn c——— 1.1 1.4 0.5
Isle Derniére, Louisiana aeoo_ ... a—aaa emememeabaname mamen. 1.4 2.2 0.7
Entrance to Lake Calcasieu, Louisiana. - 1.9 2.4 1.7
Galveston, TeXR8 .o L iiiimmeccmen——n———- 1.1 i 1.6 0.8
Aransas Pass, Texas. ... .o ... e mmesmeacemmm——n emem——- 1.1 1.8 0.6
Brazos Santingo, Texas «ovooooenaa.. PO ————en 0.9 : 1.2 0.5

I
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TO DETERMINE THE RISE AND FALL OF THE TIDES FOR ANY GIVEN TIME FROM HIGH OR LOW WATER.

It i1s sometimes desirable to know how far the tide will rise in a given time from low water,
or fall in a given time from high water, or to approximate to the time which has elapsed from
low or high water, by knowing the rise and fall of the tide in the interval. If the proportion
of the rise and fall in a given time were the same in the different ports, this would easily be
shown in a single table, giving the proportional rise and fall, which, by referring to Table 1L
showing the rise and fall of the tide at the port, would give the rise and fall, in feet and deci-
wmals.  The proportion, however, is not the same in different ports, nor in the same porta for
tides of different heights. The following table XI shows the relation between the heights
above low water for each half hour for New York and Old Point Comfort, and for spring aud
neap tides at cach place. Units express the total rise of high water above low water, and
the figures opposite to each half hour devote the proportional fall of the tide from high water
onward to low water. For example at New York, three hours after high water, a spring tide
has fallen six-tenths (sixty hundredths) of the whole full. Suppose the whole rise and fall of
that day to be 5.4 feet, (Table I;) then, three hours after high water, the tide will have fallen
3.24 feet, or three feet three inches, nearly. Conversely, if we have observed that a spring
tide has fallen three feet three inches, we may know that high water has passed about three
hours.

TABLE XI.
Giring the height of the tide aborve low water for every half hour before or after high water. the total range

heing taken us equal to 1.

Time before or

|
| Nuew York. 0ld Point Comfort.
|

after high water. |
Spring tide. | Neap tide.  Spring tide. | Neap tide.
S S U M
h. m, !
00 I 1oow 100 1.00 1.00
0 30 0. 98 0.93 0. 98 0. 98
1 0 0,94 0.93 0.95 0. 94
130 0. 59 0.86 0. 88 0. 87
2 0 0.80 0.72 0. 80 v. 78
2 30 0.72 0.59 0.760 0. 68
3 0 0. 60 0.45 0.59 0. 57
3 30 0. 49 0.31 0.49 0. 44
4 0 I .30 0.19 0.37 0.34
4 30 | 0.28 0.10 0-26 0.22
5 0 0.18 0.02 0.17 0.13
5 30 000 0. 00 0.08 0.05
6 © 'Y S U 0.03 0.01
6 30 [ " S PO 0.00 0.00

TIDES IN COASTING.

By observing the time of high water and low water along the coast we find the places at
which they are the same. The map of co-tidal lines (Sketch No. 65, C. S. Rep., 1857) shows
that it is high water nearly at the same hour all along the coast from Sandy Hook to Cape
Cafiaveral ; of course not in bays and harbors and up the rivers, but on the outer coast.

1t is high water exactly at the same hour all along the line marked XII, seen on the chart,
near Sandy Hook, and north and south of Hatteras, and, with small interruptions at Cape
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Lookout and Cape Fear, all the way to near Cape Caflaveral. This same line extends east-
ward to near Block island, and south of Nantucket, and then passes away from our coast. At
full and change of the moon, along this line, (approximately,) it is high water at twelve o'clock,
Greenwich time, the local time of high water depending upon the longitude of the place ; or,
to speak more correctly, in the average of a lunar month it is high water so muny hours after
the time of the moon’s passing the meridian of Greenwich. By these lines, called co-tidal
lines, we can determine what tidal currents the navigators must expect to meet in coasting ;
aud for this purpose we divide the ports of the coust into two sets, those south and those north
of New York.

The sailing lines of coasters, bound to southern ports this side of the straits of Florida, ure
marked upon the map, and also of those bound through the sounds to eastern ports, and outside
to Halifax and European ports.

VESSELS TO AND FROM PORTS <0UTII OF NEW YORK.

South of Sandy Hook, New Jersey, the line of XII hours is nowhere more than 18 miles
from the coast ; that of XI§ nowhere morce than 35 miles; that of XTI} nowhere more than 48 ;
and XI nowhere more than 110. The distance of these lines of XII to XI hours, (corre-
sponding within four minutes to VII and VI of New York time,) for different parts of the
coast, is shown from Table A, where the first column gives the name of the place, and the
second, third, fourth, fifth, respectively, the distances of the co-tidal lines of XII. XIi, XI§,
and XI hours. The distances are measured from the ports on perpendiculars to the co-tidal
lines. They may be taken as if measured on the parallel of latitude at all the points for the
line of XII hours, and at all between Sandy Hook and Cape Hatteras for the lines of XI§ and
XI} hours.

A.
Distance from coast, measured on perpesdicular to co-tidal lines
Names of locations. J— - ——
At XII hours, E At XT§ hours. At X1} hours. At XT hours.
Nautical miles. ‘ Nautical miles. |  Nuutical miles. Nawtical moles.
Sandy HoOoK .ooe o ooeinn iiie ot i e e 12 ! 32 53 100
Barnegot coeece vacens cecncr comots sane bmcmne auan 2 i 29 30 78
Cape MAY - ceeuee corevere tocmmn cace cavmnn smanns 15 i 30 416 92
Cape Henlopen 18 33 47 92
AsRAbteague (.. et e iee e e e e e 7 22 38 &2
Cape Henry.oce cace ceet vonecs cone vene navesonnas 12 28 13 100
Cape Hatteras .ooe ovr cvvn e ceanrscovenevomaes oo canimamaeoan, 8 20 63
Ocracoke inlet - ..., ceceinonas e vann sommos coefocmaecaaca el 11 : 26 71
Cape LookoUt ceee eneirnoomarcnnnns ceus N 7 18 St
Beaufort entrance, North Caroling...ee. vaeace one. 6 15 24 63
Cape Fear..occeenn-- e ecer mceomeove esmmaens |aerace e caeaan 6 16 55
Cape ROMBN . ooccoe oot iiccmevcnr crveaoe mene]ecmmancamce e 10 i 21 67
Charleston light.aceee cocmme oo iian veee commnees 3 15 27 70
Port Royal entrance..e. .eee. eseses cevmneameees 5 17 : 29 78
Tybee entralce seecee cocn tonevammee cove vavvanns 6 17 ; 31 82
St. MAry’s entrAnCe. covoee vecmce cons accn core 2nun 12 1 25 ‘ 10 Lo
St. John’s entrance. cccoee cenan :
Cape Cafaveral. come ceve venecr caes sace vranananas
Cape Florida. veeenc ceve conevmmc cveccnanas cunans !
i
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The co-tidal lines are in such directions that at 10, 20, and 30 miles {rom the coust, between
Sandy Hook and the St. John's, there is but a variation of seven minutes, and even to Cape
Cafiaveral only of eight minutes.

Keeping ten miles from the sliore the coaster would pass from 12 hours at Sandy Hook to
11 hours 45 minutes ut Hatteras, and increase again irregularly to 12 hours 7 minutes at the
St. John's, as shown more explicitly in table B, These three tracks of 10, 20, and 30 miles
are inside of the cold wall of the Gulf Stream, and generally in the cold current, except at
Cape Callaveral.

B.
i Co-tidal hour at 10,20, 5snd 30 nautical miles from the
i i . coast, perpendicular to the coast.
Nuames of stutions.
Ten wiles off Twenty miles off. . Thirty miles off.
‘ he . h m. k. m.
Sandy Hook oo e e aooae-s : 12 o 11 52 11 45
Barnegat . oo cw e m e me e e o i 11 52 11 44 11 35
T E OO | 125 11 53 11 45
Cape Henlupcn___-“,___--._-...-...-----.-...-...-.--._.--.; 12 7 11 57 11 48
. VET:1 1570 V1 U g S 12 0 11 48 11 37
Cape Henry oo, ciiincieeseicmerianemveccemcccr s mnmanan. 12 & 11 48 | 11 42
Cape Hateras . .. .. iaimmiio aiiemmaeoaioo. 11 45 11 30 ‘ 11 22
Ocracoke inlet uu. conoveusmaoecaancanas S, 11 47 11 36 | 11 25
Cape LOOKOUL « o o e e ecee e mmecmas mmmmcmmwnan e mnmm———— 11 45 11 30 ‘ 11 20
Beaufort entrance, N. (. o i eiiecicanmenaan 11 55 11 38 i 11 25
Cape FeAr wu v meemacemcocimccnccacemmmcemccccccmemmaan- 11 33 11 25 ! 11 18
Cape Roman oo oo iai e i icmeaa o 11 45 11 33 i 11 24
Charleston light .o .. o] 11 52 11 38 11 25
Port Royal entrance oo oo cmeeocomn o iiace e i mearanmam. 11 57 11 45 11 32
Tybet entrance et cn e e ceiacemmcnimcmmeciaamm e 11 55 11 43 11 30
St. Mary's entrance . __._ e e cmcmmammiee s eueame—ae- 12 8 11 57 11 47
St. JOhR's entrance o avm s cm oo oo el 12 7 11 57 11 50
Cape Caflaveral . .. oacmeaceumree i cee e aacecmaa e ; 12 8 Jeeememeaaeal, e
Cape Florida . o oo L o i e e 13 16 Jeooimeceaeaae lmecmmancmecomaan

1t follows, then, as a gencral thing, from these two tables, that the coaster, in passing from
Sandy Hook to the St. John's would have the tides the same, within some fifteen minutes, as if
he remained at Sundy Hook ; so that leaving, for example, at high water, he would, according
to the elapsed time, have the ebb and flood alternating every six hours and a quarter, nearly,
as if he had remained pear Sandy Hook. As the flood tide sets in generally to the north-
ward and on shore, and the ¢bb to the southward and off shore, he would know by the time
that elapsed from his depurture and the period of the tide at which he started what tidul
currents he might expect to meet as he passed along the coast. This, of course, is not peculiar
to Sandy Hook as a point of departure, but would be true for any of the entrances given in the
table, taking care not to mistake the time of tides within for that at the entrance.

By referring to George W. Blunt, esq., I have obtained the tracks of sailing and steam
vessels passing from New York to ports to the south of it, as shown by the lines on the chart
accompanying this paper. (See Sketch No. 65, C. 5. Rep., 1857.) Tracing these on the map
of co-tidal lines, I have determined how the navigator would find the tides as he passes from
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port to port. The resulis are shown in the annexed table, (C,) in which the port between
which and Sandy Hock the mariner passes is at the head of the table, and, at the side, the
place off which the co-tidal hours will be found, as stated in the table.

C.

| Co-tidal hours on sailing lines measured on paraltels of latitude of places named In the first column

betwecen New York and—
Off— T -
Delaware | Chesapeake! Ocracoke | Cape Fear. | Charleston.} Savannah. | 8t.Jehn’s, | Cape
bay. bay. injet. Florida.
h. . k., m. e m. k. m. h. m. ‘ ke m.

Sandy HOok .aeia, tosavenaiiianiaseiinniionn. 12 5 12 5 12 5 12 5 12 5 12 5
Barnegat...., P T T T TR 11 57 11 &7 11 57 11 57 11 57 11 57
Cape May ...... 12 10 11 52 11 45 11 45 11 45
Cape Henlopen ¢ oiciviieceeiniarosesnnnssiseselsaseeionsas 11 51 11 43 11 43 11 43
ASBAICAZUE |+ sevvssasaers taans.anansessns sanassfosccescoses 11 55 11 33 11 33 11 33
Cape Henry . .cvev vevnecocncsiones . . 12 13 i 11 24 11 24 11 24
Cape HAtteras. cveaee consvans seneuncnsnssacmnnsfoossneainen | anens veend 11 48 11 48 11 48
Gcracokeinlet ...ovevavaise .............F............ 11 42 1 42
Cape LOOKOUL vavess saseenccrarsannnn S N 11 32 11 24
Bealfort entrance..cuvisssnsacassnscseniasnansie 11 32 1 24
Cape Fear ..coviavinnannas 11 24 1 0
Capt Roman .. ,.er 11 19 o meeases
Oharleston light . ..... . 11 18

Port Royal entrance ., 11 18

Tybee entrance .oo... 11 16

8t. Mary’s entrance , , 11 585 -
51, JOhN’S EIUIANCE . cuvristtencstanssnncascsses 12 10 f.ieavrevaves
Cape Cafiaveral . ueuiiesvercrneerss venrsorasss fosnns T T F O T aees
Cape FloridE veve e vareenssaan P P . ceens fees e [T N Crrefransecatsaian Ty

Thus, from Sandy Hook to Declaware bay, starting with 12 hours 5 minutes, off Barnegat
there would be, at the same instant, 11 hours 57 minutes, and off Cape May 12 hours 10
minutes, so that the navigator would have the same succession of tides whether he remained at
Sandy Hook or passed onward to Delaware bay, or whether he came from Delaware bay to
Sandy Hook. So from Sandy Hook to Charleston he will find, at the same instant, 12 hours 5
minutes, at Sandy Hook, 11 hours 57 minutes off Barnegat, 11 hours 45 minutes off Cape May,
and so onward upon the parallels of latitude for the several points. For all practical purposes,
then, of coasting, the succession of the tides, and, of course, of the tidal currents of flood and ebb will
be the same as if the navigator remained stationary. Leaving at low water he will meet the flood
for 6 hours 15 minutes, and then the ebb for another 6 hours 15 minutes, and so on. It is the
simplest of all rules that has thus come out of this investigation. That remarkable change of
the temperature between the waters of the in-shore cold current and the warm waters of the
Gulf Stream occurring in so short a distance that Lieutenant Bache called it the *‘ cold wall,”’
takes place at distances off the coast of from 170 to 29 miles, (see Table D,) between Sandy
Hook and Cape Cafiaveral, measured, from the several points named in the table, at right
angles to the direction of the course, or measured along the parallels of latitude of the points,
at distances from 195 to 28 miles, between Assateague and Cape Caflaveral, (Table D.) The
points where the parallels north of Assateague meet this division line have not been accurately
determined.

17
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The annexed table shows these distances measured at right angles and on the parallels.

D.
Distance from coast to < cold wall’’ of ‘ Measured at! Measured on
Gulf Stream, off— right anglcs; parailc] of
to coast. Iatitude.
Nautl. miles. | Naul. miles.
Sandy HooK - vav comecmmmut e e 170 fceccceo-l
Barnegat._.. 135  |ceewecoeanan
Cape May. cecenn cecevamncs aaa et emavas 137 jeeceieemee-
Cape Henlopen. . oo conee.ooneioae. 137 jeeeieioemes
AsSateATNe . it cemmes ciccat ccenen s 95 195
Cape Henryamveeoeiamanr cecres naanoaas 92 107
Cape Hatteras-.oceaeecmcrr cocnancacons 30 31
Qcracoke inleb. ..voovotceacen amua.. 53 52
Cape LookoUt.cae. ciaeimmimcaanianan, 53 65
Beaufort entrancCimeaee covmen v iaaaas L7 J P -
Cape Fehr. caee vacnme mccnncae snen smannn 54 ‘ a7
Cape Roman ..oee.cevvme commnvceoaee 57 | 103
Charleston lght o ccvevenemt vocevann cv e 61 i 95
Port Royal entrance.ceeu: coceen saen onne 79 { 97
Tybee eDtrance vaces coen sovn coenmccmne 79 95
Bt. MATY'S cocecenimonn voncmcemcone ones 90 87
Bt. JOBN'B. vemner ccocescuncon vamannmenn 85 ! 82
Cape Cafiaveraloeve aeecee cave aens ———— 29 [ 28
Cape Florida. ccv v oo oen cae el eaas S,

The coasting line of thirty miles keeps inside of the cold wall all the way to Cafiaveral, and
all the routes traced on the chart from Sandy Hook to southern ports are on the inside of it.
The Gulf Stream lines, as drawn on the chart, show how the route to Bermuda and to the
Bahamas cuts the alternate bands of warm and cold water of the Gulf Stream.

VESSELS TO AND FRUM PORTS EAST OF NEW YORK.

The plate shows the sailing lines of veszels bound from New York to eastern ports and to
Halifax, outside. The annexed table (E) gives the Greenwich time of high water off the
several points named in the first column on the routes to and from the places named in the
heading of the table. The distances are measured at right angles to the co-tidal curves.

E.
Co-tidal hours on sailing Ilines between New York and—
Off— ;
Newport. |New Bedford.| Nantucket. Boston. Portsmouth. | Portland. | Halifax.
h. m. k. m k. m. h. m. h. m. h. m, h. m
Sandy HOOK. ceuuar cennvenejocncamennenefaomeasomacnsfaneancan [ ) SO 12 5
Throg's Point. eeee caascan- 16 16 16 16 16 16 16 16 16 16 16 16 [iacemcocas
Fisher's igland.cewecccanan 13 48 13 48 13 48 13 48 13 48 13 48 |cacecencme
Block island. .cceur veen can- 12 16 12 16 12 16 12 16 12 16 12 16 11 30
MODOMOY . ccamennenman cnorimcnanas FRNPR P [EPSOIPIPUIS P 16 10 - 16 10 16 10 jeaeececcaw
Cope GOl aaunennvor sonsmnnsjmonmmnnnaens|omneeamcmealoaacmaaaaaan 14 35 14 35 14 36 12 15
COPe ANN. saecossmnmmowmes rmsancacmenn]ammcncac e i Amvemcemeaan 15 00 14 40 ... ————
Portland.oeees cmce cone rena [scvammosnmmanfacmcaccacacelemcnccnacansfocs cacamcoclavmcnarcaans 15 80 |aciecceaaod
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In passing from New York to an eastern port the first greut change in the tides and tidal
currents is"between the East river and Long Island sound ; the difference between Governor’s
island and Negro Point, on Ward’s island, at the eastern entrance to Hell Gate, is two hours
and forty-five minutes. Between this point and Throg’s Point the change is smull. The
mariner is now in the full tide of the sound, and between Throg's Point and Fisher's island
there is a difference of time of but two hours and twenty minutes, the greatest part of which is
at the head of the sound and at its entrance, that is, near Throg's Point and Fisher’s island.
From off New London to off Sand's Point the difference is but one hour and forty minutes, so
that if the mariner, instead of remaining at Throg’s Point, passes onward to Fisher’s island he
would lose but half a tide in the whole passage. In other words, he would have the same
succession of rise and fall, according to the time elapsed, whether stationary or passing onward,
within two hours and a half, or less than half a tide.

The tidal current lines show that even a less allowance is to be made for the change of
carrent than for the change of tide ; the difference in the change of current between Throg's
Point and Fisher’'s island, along the middle of the sound, being of no practicable importance.
Passing out of Long Island sound the tidal hours grow earlier, until off Block island that of
Sandy Hook is again reached. The co-tidal line of Sundy Hook and Block island being the
same, it is the struggle of the same tide through New York bay and the narrow East river, and
obstructed Hell Gate, and through Fisher’s island and Long Island sound, and to Throg's
Point. The tidal currents meet near Throg's Point.

The lower part of Narragansett bay has the co-tidal hour 12 hours, nearly. Buzzard’s bay
has nearly the same co-tidal hour, the tide wave reaching the shore at necarly the same time all
around the bay.

It would be impossible to give in a small compass a minute account of the tides of Martha's
Vineyard and Nantucket sound. In general it may be said that as far as Holmes’s Hole and
Wood’s Hole they resemble those of Block Island sound, and afterwards those of Monomoy, at
the eastern entrance ; but this generalization is unsatisfactory without more details than there
is space here to give. In these sounds take place the remarkable change of between three
and four hours, the greatest change of our coast, disloeating, as it were, the times of high water
at places south and west and east and north of Nantucket. The whole of this change takes
place between the eastern entrance of Nautucket sound and the western of Martha’s Vineyard,
giving rise to quite a complex condition of both tides and currents, which it has occupied much
time to unravel. The dominant co-tidal line of our coast, from Block island to Cape Cafiaveral,
is that of 12 hours of Greenwich time ; that of our eastern coast, from Nantucket to Passama-
quoddy, is, in gemneral, 15 hours. Passing out of Nantucket sound coasters carry nearly the
same co-tidal hour to Cape Cod, and thence vary their time about half’ an hour in passing to
Boston, to Portsmouth, to Portland, or to Passamaquoddy. It has long been known that the
tidal almanac for Bosten might practically be used for eastern ports. Vessels from New York
to Halifax, and New York to Europe, which keep outside, and should keep well off the
Nantucket shoals, and off George's, as shown by the tract on the chart, vary their co-tidal hour
but little, keeping between the lines of 12 and 11§ until quite welil on their course, and beyoud
Cape Sable. The same rule will apply to their case as bhas becn given for vessels between
New York and a southern port.
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APPENDIX No. 10.

REPORT TO THE SUPERINTENDENT BY ASSISTANT L.F. POURTALES, IN CHARGE OF THE FIELD AND OFFICE
WOLK RELATING TO TIDAL OBSERVAT.ONS.

Coast Survey OFrIcg, October 1, 1861.

Sie: I have the honor to submit the following report on the field and office work performed
by the tidal party under my charge during the past year:

Field-work.—The permanent stations at which it is proposed to observe the tides for a
long period of years, so as to have full data for the study of all their inequalities, werc, at the
beginning of the year: Eastport, Boston, New York, Old Point Comfort, Charleston, Fort
Clinch, on the Atlantic coast; and San Diego, San Francisco, and Astoria, on the Pacific coast;
Tortugas and Pensacola, on the Guif of Mexico, were considered as partaking nearly of the
character of permanent stations.

The station at Eastport was kept up by Mr. G. B. Vose, who had at the same time charge
of the magnetic station at that place. In August last Mr. 8. Walker was ordered to take
charge of the station in place of Mr. Vose.

At the Charleston dry dock the location of the tide-gauge has become inconvenient on
account of its becoming silted up so much that the low watcr could not always be observed,
and a new tide-gauge was therefore erected under the supervision of Assistant H. Mitchell in
the building used for a self-registering tide-gauge by the Harbor Improvement Commission.

At Governor’s island the self-registering tide-gauge was kept in operation during the
whole winter by using kerosene oil in the float tube to prevent freezing. The experiment was
not perfectly successful, owing, probably, to some leakage in the tube. The corresponding
observations at Brooklyn were made as usual, During part of the summer a temporary staff
was used, the observer’s house having been taken down by the ferry company for repairs to
their wharf. They have lately finished that work and put up on it a neat house for the tide-
gauge.

At the Washington navy yard the tide-gauge was kept in operation until December 12,
1860, under the care of Mr. J. W. Donn, of this division. The gauge was then removed,
being needed elsewhere.

At OId Point Comfort the series was continued during the year, with the exception of some
slight accidental interruptions.

The observations at Charleston were received np to April 22. The gauge was still in
operation on May 4, when the last letter was received from the observer. Postal intercourse
with the southern States having then become interrupted, it became impossible to communicate
with him.

The tide-gauge at Fort Clinch remained under the charge of Mr. J. A. Walker until Sep-
tember, 1860, when he resigned, leaving the station in charge of Mr. Meares, who, being inex-
perienced in the use of the instruments, was replaced on November 5 by Mr. A. M. Smith; the
latter resigned and left the station on the first of April. A letter was then written to Mr.
Walker to pack up the gauge and send it to New York, if possible, but no answer was received,
postal intercourse having in the mean time become interrupted.

From Tortugas good observations were received until May 1. The observer then advised
the discontinuance of the observations on account of frequent interruptions caused by the con-
cussions of the heavy ordnance fired for practice at the fort. There being no particular
reasons for keeping up the observations, which were instituted chiefly for comparison with the
other tidal stations in the Gulf of Mexico, which had all been interrupted, the observer was
instructed to pack np and store away the instruments.

A full year’s observations having been obtained at St. Mark’s and St. Vincent’s islands,
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(western entrance to Apalachicola,) Mr. A. C. Mitchell was directed to take up the gauges and
remove them to stations on the coast of Louisiana and Texas, where it was hoped they would
scarcely be molested by the sparse population inhabiting those parts. Mr. Mitchell performed
that duoty with the use of the schooner Twilight, turred over to him by Sub-Assistant R. E.
Halter, in Mobile. No opposition was made to the removal by the inhabitants, although the
schooner had to go into the harbor of Apalachicola for repairs, owing to an accident to one of
her masts. Mr. Donegan, the observer at St. Mark’s, accompanied Mr. Mitchell. Mr. Maslin,
from St. Vincent’s island, resigned and remained at Apalachicola. The schooner then proceeded
to the Southwest Pass of the Mississippi, where she arrived on the 4th of March to remove
the gauge located there, it having been found superfluous to keep it up any longer, on account
of a full year’s self-registering observations, kindly placed at the disposal of the Coast Survey
by Captain A. A. Humphreys, United States Topographical Engineers. The observer, Mr. C.
Keyser, had previously resigned, having engaged in other occupation. He had been for a
number of years a faithful tidal observer at numerouns southern stations, under the direction of
the late G. Wiirdemann. Mr. Mitchell then visited the tide-gauge at Last island, established
in 1860, and supplied the observer with paper; and, after stationing Mr, Donegan at Calcasicu
entrance, proceeded to Aransas Pass, Texas, where he cstablished a tide-gauge on the 16th of
April. Having received a draft from the office, which he was unable to negotiate at Aransas,
he was obliged to go to Corpus Christi, leaving the schooner for a day or two. On April 21
she was boarded by W. II. Jones, deputy collector, and a body of nine armed rebels, several
of whom still held federal commissions in the custom-house, post office, or light-house estab-
lishment, who seized her and all the public property on board. Mr. Mitchell returned to
Washington in May, after a very troublesome journey throngh the scceded States, and was
assigned to duty in Section L

Mr. Donegan wrote to the office on May 1, transmitting his observations for April, and
reporting that a committee of citizens had visited him and insisted upon reading his future
correspondence. He was notified by the Superintendent, in consequence, to pack up and store
his instruments in the safest place he could find, and to make his way north in the best way he
could, as no money could be safely transmitted to him. A letter from him was received in
August, stating that he was detained as a prisoner.

The observer at Last island was also notified to pack up his instruments, but nothing more
has been heard from him. He is a resident of the neighborhood of his station. 1le had trans-
mitted his observations up to April 1.

At Great Point Clear, Mobile bay, a self-registering tide-gauge had been established by
Mr. Mitchell on the 20th of November, 1860, at the request of the Mobile harbor commission-
ers. The records were received until April 1. Since that we have had no information about it.

The tide-gauge aut the Warrington navy yard had been taken down for repairs in the middle
of November, and not set up again on account of Mr. Abert’s absence. It was still there at
the time of the'seizure of the yard by the rebels.

The tide-gauge at Cape San Lucas, Lower California, gave satisfactory results after the
change mentioned in last year’s report. The station was discontinued July 28.

The three stations at San Diego, San Francisco, and Astoria, under the general supervision
of Lieutenant G. H. Elliot, United States Engineers, have continued to give the most satisfac-
tory results, as heretofore. Every tidal station is provided with a set of meteorological instru-
ments, which are recorded three times a day.
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The following table exhibits the tidal observations received during the year, with the
exclusion of those taken by the hydrographical parties for the reduction of their soundings:

List of observations received during the year ending September 30, 1861.

Sept. 30,1861 | 365 . Day tides for com-
Revoe|iovere@oenans,] Octe 1,1860 ° Sept. 30,1361 ' 365
R..... Tempo‘mry... Oct. 1, 1860 | Dee. 12, 1260 J‘ 73
R t
R

evsre®0.00na. | Oct. 1,180

PR BETRTRE | TR

] T
= Name of stations. Name of observer. ‘ Kind of | Stations, per- Time of occupation. i 2 ! Remarks,
g | gauge. HlABEnt or W?"‘MA‘ :; J
g ‘ temporary. From— To— S
o i i B

t i
I |I Eastport, Me. ... ,oeees avens {G' R. Vose. w.eoe }“ S.R.....| Permanent...| Oct. 1,1860 | Rept. 30,1861 | 365 \

8. Walker........ )i : !

Baston Dry Doek .uvee.vnne. | T. B Ready..cee.....: Staffbox.{...... ao......| Oct.  1,1860 | Sepr. 30,1861 | 965 !

1I 1 Governor’s Istand, N. Y. R. T, Bassett voueeas : S : SUPPIFN O d0.cee. | Oct. 1, 1860 Sept. 30, 1861 ‘ 365 |
f j
|

Brooklye, N. Y ..... .

111 | Ol Point Comfort, Va, .

- Washington Navy Yard. .
v Chiarleston, 8. C.ivevevvee..{ W.R. Herron....

parison with Gov-
. ernor’s island.

M. C. King .coveaneen;
J.W. Donttvaeeenes |
! veve.]| Permanent...| Oct. 1, 1860 | April 22,1861 | 204

vy | Fort Clinch, Fla, asees vocee.| A M. Bmith cevve.oety S. Rovendd ovouidoa..., .| Sept. 1, 1860 ‘1 Mar. 25 1851 | 206
Tortugas, Fla ... oo ee.| H. Benners ..... eseo| 8. R,...| Temporary...| Sept. 1, 1860 : Aug. 1,1861 1 73

Vil | 8. Mark’s, Fla.ceee oo <....| P. H. Donegan. 8. R vesieido.on..] Sept. 1,1860 | Feb. 7,1851 ! 160
$St. Vingent’s Island, Fla ....| G. W. Maslin S.R.esifiiiiaidon Sept. 1, 1869 [ Feb. 8 1861 | 161
Warrington Navy Yard, Fla...| 5. T. Abert ... ! 8.R.....|] Permapent ..; Sept. 8, 1860 | Nov. 16, 1860 ( 69

VI11| Great Point Clear, Ala._...... % N. L. gtewart. } S.R.....| Temporary.,.|] Nov. 20,1860 | April 1,1861 } 132

T. Spelman . : j
Southwest Pass, La.......... C. Keyser cooeiasons, Aug. 23,1860 | Feb. 11,1861 ; 172

T.ast Tsiand, La. ... ccavaeon..| Peter Wilson....a... Sept.  1,1860 | April 1, 1861 4‘ 213 j
Calcasiel, La-ciereerceneaen| P. H. Donegan, . Apriy 1, 1861 | May 1,1861 I a !
X Cape 8an Lucas, L. Calo..oavs | J. Xantus.csenasaeeess S Ryenacliieesdooaes.| June 17,1860 | Suiy 23,1861 406

Permanent...| July 1, 1861 . Aug. 1.186]' 396

San Diego, Caliievavvveas eans| A Cassidy. coons RE:R
Fort Point, Cal. sieess s sees| Ho E Thriandt, ...ﬁ 8. R.....0. veeendo..il ] July  1,1861 | Aug. 26,1861 | 422 |
X1 | Astorin, Oregon .eeesvaoes«ass| L. Wilson. ........,1 S.Reeces|iesensdo oo | July 1,1861 | Aug. 1,186l i 396

Office-work.—The following persons are now attached to this division: R. 8. Avery, J.
Downes, J. W. Donn, M. Thomas, and 8. D. Pendleton. The following were temporarily
attached to it during the year: J. R. Gilliss, Charles Balmain, L. M. Johnson, L. L. Nicholson,
and P. P. Dandridge. The detail of dates of their reporting and detachment are already
comprised in my report to the assistant in charge and need not be repeated here.

Mr. Avery has been chiefly engaged in a thorough revision and consolidation of the reduc-
tions of the different permancnt stations, and in completing the tide tables of some of the tem-
porary ones; also in making reductions of some of the stations in the Gulf of Mexico, and
deducing the daily inequalities from them. He has besides performed miscellaneous other
duties.

The work of decomposing graphically the tidal curves of the stations in the Gulf of Mex-
ico has been distributed among Messrs. Downes, Gi}liss, Balmain, Johnson, and Nicholson, Mr.
Downes reading off the original sheets, and the others plotting and decomposing them. Mr,
Gilliss has introduced several ingenious and time-saving improvements in the mode of execut-
ing this work. Messrs. Johnson and Nicholson were detailed to make tidal observations at the
‘Washington navy yard during the time employed by Lieutenant Phelps in making a hydro-
graphical survey of the Potomac river.

Mr. Donn has had, as heretofore, the duty assigned to him of examining the sheets of the
gelf-registering tide-gauges, when received; of registering and reading them off; of acknowl-
edging their receipt, and pointing out defects to the observers; he has besides attended to
other miscellaneous duties. :

M. Thomas and 8. D. Pendleton have made the ordinary reductions of some of the per-

manent stations,
Very respectfully, your obedient servant,

L. F. POURTALES,
Assistant United States Coast Survey, in charge of Tidal Division.

Professor A. D. Bacrg, LL.D.,
Superintendent United States Coast Survey.
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APPENDIX No. 11.

REPORT OF PROFESSOR W. P. TROWBRIDGE, ASSISTANT COAST SURVEY, WITH RESULTS OF EXPERIMENTS
MADE WITH AN INSTRUMENT DEVISED BY HIM TO REGISTER DEPTHS IN SOUNDING, ANXD DISTANCE
AS A LOG AT SEA.

NEw YoRg, January 25, 1862.

DEear Sir: I respectfully beg leave to present, as a supplement to the report on my sea-
son’s work in Narragansett bay, the enclosed results of cxperiments with the sounding appa-
ratus and log which I have devised. Thoese experiments were made from time to time during
the season, and on referring to my note books they appear to give such satisfactory evidence
of the accuracy and reliability of the instrument that I have thought it worth while to make
a formal report upon the subject.

The use of the revolving helix in sounding has never before given the very nice and accu-
rate results which were expected, and as the errors of the instrument were large, Massey's
indicator, in which this principle is applied, has heretofore been chiefly employed in deep-sea
soundings, where errors in determining depth might be tolerated. Having become satisfied
that the faults of Massey’s indicator were owing to the construction of that instrument not
being adapted to the nice work which it was expected to perform, I endeavored to combine
the revolving helix with the registering wheels in such a manner as to allow the blades the
fullest freedom of revolution, approaching as near as possible to absolute frecdom of motion in
the water, and at the same time making the work which the blades have to perform in giving
motion to the self-registering wheels the least possible. The form of the blades was also
modified so as to present a greater surface to the water and to throw the points of action of
the water as fur from the axis of motion as possible, in order to give the blades the greater
power to overcome the friction of the wheel work. The result of these considerations was the
instrument which was uscd in these experiments. I believe it possesses great superiority in
the following points:

1. Its delicacy or accuracy combined with strength.

2. The great range in the magnitude of the distances which may be accurately mecasured
by it. 1t is quite as useful in sounding in three fathoms as in depths of three hundred or
even a thousand fathoms.

3. It may, without alteration, be used as a log or a current metre. As a log a distance
of one hundred and fifty miles may be run before a complete cycle in the revolution of the
wheels is accomplished.

To use the instrument as a log it is only necessary to take off the lead and tow the register
astern of the vessel.

Thus it will be seen, by inspecting the appended results, that the apparatus records feet
in small measurements (for depth,) and miles and fractions of miles in large measurcments if
used as a log. :

I am, very respectfully, your obedient servant,
W. . TROWBRIDGE,
. Assistant U. S. Coast Survey.

Professor A. D. BACHE,

Sup’t U. 8. Coast Survey.
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Ezxperiments in sounding with  sounding apparatus and log.”

Mount Hope bay.— Line made fast {o vail.  In each series the depth i8 constant.

One revolution of biades = 1} foot.

First scries, September 8.

Second serics, September 8,

Number | Number of rev- | Depth in feet Depth in Difference | Number of | Numberofrev- | Depth in feet Depth in Difference
of cast. olutions of and tenths. fathoms and | fromxmean. |; cast. olutions of and tenths. fathoms and from
biades. tenths., 1 blades, tenths. mean.
|
1 6.75 10.1 1.7 .0 { 1 7.3 11.0 1.8 0
2 7.0 10.5 1.7 0 2 7.3 11.0 1.8 .0
3 7.0 10.5 1.7 .0 i 3 7.0 10.5 1.7 1
4 73 1.0 1.8 RN 4 7.5 1.3 1.9 1
5 7.0 10.5 1.7 0] 5 7.3 1L.0 1.8 0
6 7.5 11.3 1.9 -2 i 6 7.3 11.0 1.8 1]
7 7.0 10.5 1.7 .0 ‘ 7 7.8 1.7 1.9 1
B8 7.0 10.5 1.7 0 ‘ 8 7.5 11.¢ 1.8 0
9 7.5 11.8 1.9 9 7.3 11.3 1.9 .1
10 7.3 11.0 1.8 0
11 7.3 11,0 18 0
12 7.3 1.0 1.8 .0
13 7.0 1.0 1.8 0
14 7.3 11.3 1.9 1
15 7.3 10.5 1.7 1
16 7.3 11.0 1.8 (1}
17 73 11.0 1.8 0
Mean................................j 1.7 livrensonnner]l Mealcaisetaresonsnrsirssranenes vamens 1.8 cesarsenes

Register No. 1.

Register No. 2.

Ezxperiments with sounding epparatus No. 1.

Dristl Ferry, September 20, 1861.— Boat anchored in odbowt thirteen fathoms, and lead sent to the botiom al eack cast, and all the casts in

Number | Number of rev-

the same place.

Strong tide running.

One revolution = 1} foot.

Depth in

Depth of feet Difference
of cast. olutions of and teaths. fathiomus. from mean. Remarks.
blades.

1 53.8 80.7 13.5 .1 The forcgoing soundings are average results taken from a large number of
2 53.7 80.6 13.4 0 experiments.
3 53.5 80.3 13.4 .0 Experiments in 22 fathoms show that the errors do not increase with the
1 53.5 80.3 13.4 .0 depth. Five casts in the same place gave a depth in revolution between
5 52.8 9.2 13.2 2 90 and 80,7, or & range of 1 foot only.
6 53.2 7Y9.8 133 a1 Experiments with different weights at same depth gave nearly identical
7 52.3 80.0 13.3 1 results, showing that the number of revolutions is proportional to depth
8 53.7 80.6 13.4 .0 and not to velocity.
9 53.5 80.3 13.4 .0

10 52.8 79.2 13.2 .2

1n 53.7 80.6 13.4 .0

12 53.8 80,7 13.5 BY

13 53.2 79.8 13.3 .1

14 53.0 79.5 13.3 .1

15 53.8 80.7 13.3 1
MeEdNeseoriossnatoonssantsnrsstsnenas 13.4 ceenerinanes
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Ezxperiments in sounding with register No. 3.
g g 8

Between Hog island and Prudence island, October 17, 1861.—Slackwater lead weni to soft boltom each cast.

One revolution = 1.5 foot.

Number | Number of rev- | Depth in feet i Depth in Difference -+ Number of ' Number of rev- | Depth in feet ’ Depth in ' Difference
of cast, olutions of and tenths, fathows and in tenths. cast. | olutions of | aundtenths. | fathomsand | in tenths,
blades. ! tenths, : | blades. : ‘ tenths. ;
1 58.0 £7.0 14.5 A 1 | 57.0 | 8 | 14.3 | .0
2 58.0 87.0 14.5 W1 i 2 ! 57.8 J 86.7 ! 14.5 2
3 58.0 87.0 4.5 .1 3 l 57.5 ] 86 I i 14.4 .1
4 53.0 ’7.0 14.5 .1 4 H 57.2 | 85.8 " 143 .0
5 58.0 87.0 14.5 1 5 i 5557 | 8.3 | 13.97
6 58.0 87.0 14.5 .1 6 \ 5Tt 85,7 | 14.3 .0
7 57.5 8.3 14.4 .0 7 57.7 86.6 14.4 .
8 57.7 8.6 14 4 00 8 570 \ 85.5 | 14.3 .0
9 57.2 85.8 14.3 .1 ) | 56.7 85.1 ; 14.2 .1
10 57.6 86.4 14.4 0 w | 57.3 : 8.0 X 14.3 v
11 57.5 86.3 14.4 .0 i 57.6 \ 86.4 ; 14.4 1
12 57.3 86.0 14.3 .1 12 1 57.4 86.1 } 14.3 K]
: 13 E 57.2 85.8 ‘ 14.3 K
I 14 | 57.0 i 85.5 : 14.3 .0
MEBNarian s tienssrasanastanrs caasnrer 14.4 Ceveaerecnnt MEillcoesar .o coronsacrserannvnnaatione 14.3 ?,..........

Ezxperiments in sounding with register No. 1.

Off the south end of Prudence island, October 4, 1861.—Boat anchored in abowt 22 fathoms. Sirong lide vunning. Lead wen! tv ha-d
bottom each cast.

One revolution of blades == 1.5 foot.

7 - -
Number | Number of rev-{ Depth in feet. Depth in | Difference | Number of ‘ Number of rev- ¢ Depth in feet | Depth in Difference
of cast. olutions of' fathoms, froms mean ! east. olations of and tentbs. fathom~ and {from mean

blades. in tenths. i | blades. tenths. in tenths.

1 85,2 127.8 | 21.3 1 .0 ! 1 9.7 i 136.1 K 227 f .1
2 85.1 127.7 21.3 ‘ S8 2 9.3 135.5 22.6 N

3 84.5 126.8 21,1 2 3 | 90,7 136.1 27 [
4 83,7 125.6 21.0 .3 ” 4 90.5 135.8 2.6 .0

5 85.0 . 1275 21.3 .0 ‘ 5 0.5 135.8 22,6 .0
8 85.5 128.3 2.4 a 6 .0 1.0 1 o a

7 85.3 128.1 21,3 o 7 .5 135.8 2.6 0

8 8.2 129 3 21.5 2 | 8 90.5 135.8 22.6 0

9 85.0 127.5 21.3 .Q i
10 85.4 128.1 21.3 0
i1 85.4 128.1 2.3 l 0 { |
12 85.6 198.4 21.4 j 1 ;’ . ' |

Mean.. e virier veieneserarennns vansa] 21.3 carvesseenns ‘ Meun...........................‘......E 2.6 s reesan

NoTr.~In each of the foregoing series the casts are repetitions at the same depth and in the same place. In some cases the bottom was hard
and in othera soft.

18
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Experiment with sounding register No. 3.

Bristol harbor, October 19, 1861.— Witk different weights attached, 7 pounds and 28 pounds, al same depth.

One revolution = L.5 feet.

Line made fast {o rail.

Twenty-eight pounds of lead attached.

Beven pounds of lead attached,

Number i Number of rev- Depth in feet Depthin Difference Number of | Number of rev-| Depth in feet | Depth in Difference
of cast, clutions, ! and tenths. fathoms and |from mean. cast, olutions of and tenths, fathoms and from
| tenths, bilades. i tenths. mean.
1 1.5 18.8 3.1 .0 1 12,9 19.1 3.2 .1
2 11.5 ; 17.3 2.9 2 2 12.5 18.8 3.1 .0
3 11.3 17.0 2.8 3 3 2.0 18.0 3.0 .1
4 12.2 18.3 a1 0 4 12.4 18.6 .3 .0
5 12.5 18.8 3.1 0 5 12.5 18.8 3.1 .0
6 1.5 17.3 2.9 2 6 13.1 .7 3.3 2
7 11.3 17.0 28 .3 7 12.5 18.8 3.1 .0
B8 11,5 17.3 29 2 8 12.9 19.4 32 .1
b 12.4 18.6 3.1 .0 9 12.1 18.2 3.0 .1
10 13.1 19.7 33 2 10 12.2 18.3 3.0 .1
1 11.3 17.0 2.8 .3 11 11.8 17.7 3.0 ol
12 13.0 19.5 3.3 2 12 12.5 18,8 3.1 .0
13 11.8 17.7 2.9 2 13 12.0 18.0 3.0 .1
14 12.7 19.1 3.3 Jad 14 12.3 18.5 3.1 .0
15 iz.0 18.0 3.0 1 15 2.7 0 3.2 .1
16 12.7 19.1 3.2 d 16 2.2 18.38 3.0 WA
17 12,6 18.9 3.2 .1 17 12.7 18.0 3.2 .1
18 12.4 189 3.2 .1 18 12.1 18.2 3.0 .1
19 12,5 i 18 8 3.1 .0 19 12.3 18.5 3.1 .0
20 13.0 i 19.5 3.2 .1 20 1.2 16.8 2.8 .3
Means.. ... s esaaanns 18.3 3.1 i ............ Means...... .iiiieeann, 18.5 £ 7% U

NorTe.—These experiments were not made under satisfactory eircumstances entirely.

Ezperiments with Trowbridgc's “ sounding apparatus and log,” wused as a log.

‘The means, however, differ only in 0.2 feet.

Apparatus drawn

boat with floats attached.

after a

Register No. 1, drawn after a four-oared boat from Bowen’s Feet. Register No. 2, drawn after a two-oared boat from Derrick to | Peet,
wharf to Church’s wharf, Bristot harbor. : Southwest wharf, Fall river.
i
Number of revolutions of blades, 5,376 ..vv0ees [N 8,064 i Number of revolutions of blades, 7,014, .40400 10,5321
Double the distance ®2%4 — gistanee ..ovvvvervrerinnninnnn.. 4,032 '| Double the 4i ’10,521= di IR TS T TP 5,260
2 S 2

Distance by CHArt. . ceeei i tacssasransens siaseonssseecancsnrases 4,000 } Distance by plane-table sheet..cccoiaveieiiencensesannuns vree 5,380
b L S T O S A 4,032 || BYIOZ.ee...ceconereatniscansriestasncnatassesnssnncasansans 5,260

Difference s sesssesesestincasssse sannssar cassresone. R DifferencCe o sves srtisanesrarcecrestatnsrarsnsnsnrose. 120

Norx.—In these cxperiments the lines were run over and back so as 10 compensate for the effect of the tidal currents, thus measuring double the

distance each time.
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Ezxperiments with Trowbridge's sounding apparatus and log, used as a log.

139

Registers No. 1 and No. 2, floated bekind a two-oared boat, (dingy of schooner Caswell,) at Full river, Massachusells, from Derrick wharf to

breakwater

and back.

One revolution of blades = 1} foot.

ReeisTeR No. 1. Feet. i RearsTer No. 2. Feet.

First trial. i First trial
Number of revolutions of blades, 2,599 ... 3,808 ‘ . Number of revolutions of blades, 2,759..,... etseseeanenn 4,138
Double the distance, 3’398 = distance .. 1,949 i i Double the distance, ?’:TSS == dIStANCE . evar curi et cnnaarcsoan 2,069

Second trial, ! Second trial,
Number of revoiutions of blades, 2,795, cvevscesrcartrrvernsen :: Number of revolutions of blades, 2,926, .,1000 erseseccessanans 4,389
Double the distance, 4";92 == QiSLANCE v sy s svavaennrnsrnessiione Double the distancc,ﬁ%@? == QiSlANCE serernnsrnrrontorrnnes 2,195

3
RECAPITULATION,
Distance by— Feet.
Register 1—First trial..... 1,949}

Second trialees...
Register 2—First trial .....00
Becond trial,... .

Distance by plane-tablo. e viiiianneananaiiivaes

Differenceceaes enrvevsesncsansesssssirasces

2,096 { Distance by plane-table
2,069 | sheet=2,136 feet.
2,195 )

2,077
2,136

teesumresentieran

Ezperiments with Trowbridge’s * sounding apparatus and log” used as a current metre, boat anchored and
instruments floated astern, &c.

Ezperiments in the water-way of drowbridge af Stone-
bridge, September 14,1861,
Very high velocity—Apparatus floated on surface.
FIRST TEIAL.

Number of revolutions of blades, 302 == 1,353 feet.
Time = 225 geconds.

1,353 6 feet a second = 21,600 = 4.1 miles per hour.

225

Apparaius sunk below surface by weight.
SECOND TRIAL.
Number of revolutions of blades, 3,557 = 5,320 feet.
Time = 785 seconds.
5.320

==6.9 feet a second == 24,840 = 4.7 milesan bour.
765

Experiments off Hog Lland wharf, September
20, 1861.

Boat anchored and apparatus floated astern.
FIRST TRIAL.
Number of revolutions of blades — 163 — 243 feet.
Time — 330 seconds.
‘:ﬂ:} == 0.8 feet a second == 2,880 fect an hour.
0V
NoTse.—These experiments show the different uses to
which the apparatus may be applied without change
or modification.
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APPENDIX No. 12.

REPORT OF MAJOR W. R. PALMER, U. 8. TOPOGRATIIICAL ENGINEERS, ASSISTANT COAST SURVEY, IN
CHARGE OF TIIE OFFICE, AND SUB-REPORTS OF THE CHIEFS OF OFFICE D1VISIONS.

U. 8. Coast SuRVEY OFFICE, Waskington, Nov. 1, 1861.
DEeAR Sir: T have the honor to submit herewith, in conformity with your instructions, the
annual reports of the chiefs of the divisions of this office, in which are given a minute detail
of the amount of work accomplished during the year. It will be seen, from these reports,
that the past year has not fallen behind those preceding in efficiency and economy.

The diffusion of such knowledge as results from our wvarious hydrographic, geodetic,
astronomical, and magnetic operations, which in former years was freely accorded to all appli-
cants has, by the exigencies of the times, been necessarily restricted, and in a great degree
confined to the use of the general government. Much valuable and important information of
vartous kinds has been communicated to both the War and the Navy Departments.

In connexion with this, the photographic art has lentits aid and produced numerous reduc-
tions for facilitating the demands of the office. So great, in fact, were and still are the requi-
sitions for charts and maps of the survey for both the War and Navy Departments, that it
became necessary to establish an additional division—the lithographic division—which was
done early in the spring, and was placed under the charge of Prof. W. P. Trowbridge. For
a more general view of this division, I would respectfully refer you to another portion of this
report, where a more detailed account of its working is given. At the same time, some of the
most highly finished and important charts of the survey have been eompleted, and were added
to our former results, The final completion of these charts was much facilitated by means of
photographic reductions. The printing establishment has been taxed to its utmost capacity to
supply the ordinary as well as the extraordinary demands alluded to above.

I shall now refer to the different divisions of this office, in their order of precedence:

Computing division.—This division, as heretofore, under the "charge of Assistant C. A.
Schott, has kept up the excellent organization for which it has been distinguished in former
vears. I would desire to call the especial attention of the Superintendent to the laborions
industry of the chief of this division, as shown in the preparation of many important papers
while still eficiently directing the labors of the other members of the division, and answering,
as has been done, satisfactorily, all calls for information fiom the fleld parties on the survey,
as well as from many other quarters.

Tidul division.—'The charge of this division has continued with Assistant L. F. Pourtales,
who also reports directly to the Superintendent on the progress of the tidal reductions and
discussions. Messrs. R. S. Avery, John Downes, and J. W. Donn have been ewmployed as
regular computers.  Mr. C. Balmain was also so employed until May 4, when he was trans-
ferred to the miscellaneous division, as clerk to the map room. Other employés on the survey
have rendered aid to Mr. Pourtales during the intervals of their field duties, as will be seen
from his report, hereto appended.

Drawing division.—At the date of my last report this division was under the charge of
First Liecut. Thomas Wilson, 5th infantry, U. 8. A., who continued in that position until
April 24, when he was relieved by Assistant H. L. Whiting, who occupied the position until
July 18, when Assistant Thomas J. Lee was placed in charge.

In this division the force is two less than at the date of my last report; and the unusual
number of calls for military information, and the preparation of drawings for the lithographers,
have caused a very great interruption in the finished work of the division. Yet with the assist-
ance afforded by photographic reductions the work continues in advance of the engraving.
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The system adopted for the reduction of original field sheets remains unchanged, and
the reductions by photography, for the finished maps, have been successfully continued.

The clerical duties of the division have been performed by Mr. W. T. Bright, who is
reported by his chief as being very attentive and efficient.

Engraving division.—First Lieutenant J. R. Smead, second artillery, U. 8. A., continued in
charge of this division until April 24, when he was detached by orders from the War Depart-
mont, and the charge has temporarily continued with Mr. Edward Wharton, assisted by Mr. C.
C. Callan as clerk.

It will be seen from this report that complete success has attended the engraving of reduc-
tions made by photography, and four of our most important charts on the .15, scule are
now in hand, the material having been furnished by this process.

Llectrotype and Photographic division.—This division has continued under the charge f
Mr. George Mathiot, assisted by Mr. D. Hinkle, who is again highly spoken of by Mr. Mathiot
for his zeal and industry in prosecuting the work of photographic reductions of maps.

Sixty plates have been electrotyped during the year—thirty-six in alto, and twenty-four
in basso. Thirty-onc glass ** positives,”” one hundred and twenty-four glass ‘‘negatives,’’ and
two hundred and seventy-two ‘‘ paper prints’’ of original charts have been produced during
the year. .

Archives and Library.—Six hundred volumes of original and duplicate records, one hun-
dred and seventy-five volumes and copies of computations and reductions, and fifty-two origina]
topographical and hydrographical sheets have been added to the archives of the survey during
the past vear. Eighty-one volumes have been purchased for the library, and seventy-eight
added by presentation during the same period.

The attention of the Superintendent is again called to the limited space available for the
preservation of the archives. A large amount of the deposits of the fire-proof building Lave
been removed to another place of deposit in consequence of the want of room, and are now
placed in a building some distance from that occupied by the librarian, and not fire-proof in
its construction.

Miscellaneous division.—This division consists of the printing office and map room, and is
also intrusted with the distribution of the annual report of the Superintendent. It was under
the charge of First Lieutenant N. H. McLean, second infantry, U. S. A., at the date of my
last report, who was detached by order of the Secretary of War, April 24, 1861. It is now
in charge of Assistant Edward Goodfellow, who succeeded Assistant R. D. Cutts, July 1, 1861,

From the subjoined report of that division it will be seen that seventeen thousand five
hundred and ninety-one impressions from plates of charts and sketches have been printed;
thirteen thousand eight hundred and twenty-seven copies of maps, charts, and sketches, and
four thousand nine hundred and forty three copies of the report of the Superintendent for the
years 1851 to 1859, have been distributed since the date of my last report.

Lithographic division.—This division was organized in the month of May last, in order to
aid the regular copper-plate printing departimment in supplying, speedily, charts for the great
demand made upon the office by the existing exigencies of the naval serviee, and also to afford
the means of printing (under due supervision) a set of descriptive memoirs and sailing direc-
tions for the coast for the use of the naval and military commanders.

The division was nnder the charge of Professor W. P. Trowbridge, assistant in the Coast
Survey, until his assignment to daty in the field in August last; since which time the division
has been in charge of Mr. W. L. Nicholson, from whose report, subjoined, it will be seen that
twenty-two charts and diagrams have been transferred to stone, and also the sheets of ten
memoirs of the coast; and that eleven hundred and sixty-eight impressions of charts, four
hundred and sixty-four impressions of diagrams, and seven hundred copies of memoirs have
been printed.
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Carpentry.—The charge of the carpenter’s shop remains with Mr. A. Yeatman, who is
assisted by two workmen. The usual satisfaction has been given in the performance of the
work of this shop. There have been made during the year various stands and cases for instru-
ments, books, maps, and copper plates, drawing and plane-table boards, implements for the
photographic purposes, packing boxes for instruments, patterns for castings, wood work for a
new self-registering tide-gauge, the necessary repairs to instruments and Coast Survey build-
ings, and, in addition, a large amount of miscellaneous work.

Instrument shop.—The force of this shop continues the same as last year, consisting of Mr.
J. Vierbuchen, master instrament maker, five workmen, and one apprentice. During the year
5 geodetic, b astronowical, 1 magnetic, 62 hydrographic, 23 drawing, 57 engraving, and 31
topographical instruments have been made, and 47 geodetic, 5 astronomical, 4 magnetic, 58
hydrographic, 21 drawing, 2 engraving, and 78 topographical instruments have becn repaired,
in addition to a variety of miscellaneous work for the use of the office and parties in the field.

I would express my acknowledgments to Captain C. P. Patterson, who succeeded Com-
mander S. 8. Lee in charge of the hydrographic division; to Professor W. P. Trowbridge, As-
sistant in the Coast Survey, and in charge of the lithographic division; to Joseph Saxton,
agsistant in weights and measures; and Samuel Hein, esq., general disbursing agent, for
their cheerful co-operation in every duty in which I have been associated with them in this office.

Very respectfully, your obedient servant,
W. R. PALMER,
) Major Topographical Engineers, Asst. O. 8., in charge of office.
Prof. A. D. BacHE,
Superintendent United States Coast Survey.

Report of Assistant Charles A. Schott, in charge of the Computing Division.

Coast SurvEY OFFICE, October 31, 1861.

The usual annual report on the work done by the several computers for the year ending
October 1, 1861, is herewith respectfully submitted. With the exception of a reduction in
the personnel of the division, no change has been made in the general organization as compared
with previous years. Under the present circumstances the reduced force of the computers is
yet sufficient to keep up with the current field-work. Mr. W. D. Storke was sick during Oc-
tober, and resigned, at the expiration of his leave of absence, on February 1, 1861. Mr. B.
H. Todd resigned on the 11th of May, 1861, and Mr. J. H. Patton on the 224 of the same
month. Mr. J. E. Dow was appointed copyist October 30, 1860, and on the resignation of
Mr. Patton attended to the clerical duty of the division. Sub-Assistant C. Fendall was tem-
porarily attached to the division for special rednction of my solar-spot observations, from
October 1, 1860, to November 16, and again from February 11 to March 11, 1861. Assistant
A. 8. Wadsworth was also engaged during last winter for a time in these computations.

Owing to the exigencies of the times the duty of a hydrographic survey of Casco bay, Me.,
was assigned to me by the Superintendent, on which operation I was engaged for three months
and a half, during which interval (from July 8 to October 30) Mr. Main was acting in charge
of the division, as he had done in preceding ycars on similar occasions,

During the fiscal year one hundred and twenty reports have been submitted, principally
on the results reached by the computers and on the examination of field records.

Among other papers, I have discussed the secular change of the magnetic intensity, hori-
zontal and total, for the coast of the United States ; made a new discussion of the magnetic
declinations for the epoch 1860.0 in Sections III, IV, V, VI, VII, VIII, and IX, for which
isogonic lines were constructed ; discussed and constructed the co-tidal lines and currents of
Chesapeake bay and rivers. With the assistance of Messrs. Patton and Dow the duplicate
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records of the survey were rearranged and deposited in the Treasury building. The solar-spot
observations have been continued. On two hundred and eight days the sun’s surface was ex-
amined. During my temporary absence these observations were made by Assistant L. F.
Pourtales. The following detail statement will show the work done by each computer.

Assistant 1'heodore W. Werner computed the triangulation of Altemaha river to Cumber-
land sound ; the triangulation of Indian river ; of Isle au Breton sound, 1860 ; the observations
for latitude at Assistant Davidson’s secondary latitude stations, 1852, Sections X and XI; the
horizontal angles at Gunstock, Wachusett, and Unkonoonuc, 1860, by the method of least
squares ; the observations for latitude at Point Conception; the triangulution of the Upper
Patuxent, of Corpus Christi and Nueces bays ; the triangulation near Anclote key, 1860-°61 ;
the triangulation of the Hudson river near Albany, 1860 ; and Webber’'s triangulation, joining
Sections V and VL.

Mr. Eugene Nulty reduced the observations for latitude at Eufala; the observations for
time, azimuth, and latitude at Western ridge ; the observations for time, azimuth, and latitude
at Gunstock ; the observations for time, azimuth, and latitude at Gray’s harbor, and the obser-
vations for azimuth and latitude at Barkley No. 2, Pensacola.

Mr. James Main computed Mr, Schott’s magnetic observations in Sections I, II, and III;
those of Assistant Gerdes’s party in Section VI11 ; those of the Superintendent's party in Sec-
tion I ; those made by Assistant Davidson in Section X, and those made in Labrador by the
solar-eclipse party ; prepared an abstract of magnetic results from Mr. Vose’s reduction of his
observations at Eastport; revised the reduction of observations for azimuth and latitude at
yard ; the reduction of the observations for latitude at Sulphur Peak ; the reduction of obser-
vations for latitude and azimuth at Ross mountain; the reduction of observations for latitude
at Presidio and Point Conception ; the micrometer values of zenith telescope No. 3 ; and made
progress with the revision of the longitude computations from the eclipse of 1851.

Dr. Gotilieb Rumpy adjusted the triangulation of St. George’s sound ; made an additional
reduction of the primary triangles north of San Francisco ; assisted in the preparation of the
annual statistics ; adjusted the St. Mark’s and St. George’s triangulation; reduced the trian-
gulation of Boston harbor, 1860 ; Webber’s triangulation in Section I, 1860 ; the triangulation
of Penobscot bay and Rockland harbor, 1858-'59-"60 ; prepared a list of new geographical
positions for the report of 1861 ; assisted in the reduction of tidal currents in Chesapeake bay;
computed the length of Gray’s Harbor base. He also attended to the insertion of geographical
positions in the registers, and to fernishing information for field parties.

My. John Wiessner assisted in the reduction of Mr. Schott’s magnetic observations of
1860 ; made some astronomical computations for Lieutenant Gilliss in connexion with the solar
eclipse of July, 1860 ; reduced Assistant Boutelle’s latest triangulation between St. Helena
sound and Broad river ; adjusted the secondary points of the Washington Branch triangulation;
reduced Assistant Davidson’s triangulation north of Ban Francisco; revised the primary and
secondary triangulation between Monterey and Sanel Mount ; assisted Mr. Schott in special
geodetic investigations ; reduced the observations for height near San Francisco bay, 185160 ;
assisted in the discussion of magnetic declinations in Section III, and also from Section 1V to
to IX ; reduced Assistant Farley’s triangulation of the Potomac and the triangulation of Santa
Barbara and Indian river. He was also engaged on some statistical computations.

Mr. B. H Todd computed the triangulation of Charlotte harbor; of San Miguel island,
1858; of St. Augustine, 1860; of Co6te Blanch bay, 1859-760; of San Pedro harbor, 1859;
made a second reduction of Charlotte harbor triangulation, 1860; computed the rectangular
co-ordinates for the Indian river triangualation. He was also engaged in some miscellaneous
computations and in copying. He tendered his resignation on May 11.

Mr. J. H. Puatton attended to the clerical duties of the division, and assisted in observing
solar spots. He tendered his resignation on May 22.



144 REPORT OF THE SUPERINTENDENT OF

Mr. J. E. Dow reported for duty October 30.  He has been engaged in copying description
of stations for field parties, copying for permanent record, and has assisted occasionally in the
office of the assistant in charge and in the archives.

Mrs. Freeman has supplied the extra copying.

Report of Assistant L. F. Pourtales, in charge of the Tidal Division.
Coasr Survey O¥FicE, Ocloler 1, 1861.

The following report on the oeccupation of the computers in this division is respectfully
submitted :

Mr. R. 8. Avery has been chiefly engaged in a thorough revision of the reductions of the
different permanent stations, and in completing tide-tables from them. Also in making re-
ductions of some of the observations in the Gulf of Mexico and deducing the daily inequality
from them. He has also attended to miscellaneous other duties.

Mr. John Downes has furnished the hourly readings of the tides in the Gulf of Mexico for
the decompositions, and has also made ordinary reductions of the observations of some of the
permanent stations.

Mr. J. W. Donn has read off the observations from the sheets of the self-registering tide-
gaunges; kept a register of the observations received; noted their defects and corresponded
with the observers. He has besides done miscellaneous copying and other work.

My, J. R, Gilliss was employed on plotting and decomposing graphically the tides of the
Gulf of Mexico until December 17, when he was detached from this division.

Mr. Chas. Balmain was engaged in work similar to Mr. Gilliss, and also in reducing some
of the results obtained, until May 4, when he was detached from this division for duty in the
map room,

My, L. M. Johnson reported for duty on April 1, and has been engaged since in ordinary
reductions, plottings, and decompositions.

Mr. L. L. Nicholson was temporarily attached to this division from March 26 to July 26,
and was engaged in plotting tides of the Gulf of Mexico preparatory to decomposition.

Mr. P. P. Dandridge was temporarily attached to the tidal division from April 2 to 19,
during which time he made reductions of the Governor's island tides.

M. Thomas and S. D. Pendleton have made ordinary reductions of some of the permanent

stations.

Report of Assistant T. J. Lee, in charge of the Drawing Division.

Coast Survey Orrice, October 1, 1861,

In accordance with the regulations of the office, I beg leave to submit the following report
of the operations of this division for the year ending October 1, 1861 :

The division was in charge of Lieut. Thos. Wilson, U. 8. A., from the date of last report
to April 24, and in charge of Assistant Henry L. Whiting from that date to July 18, and of
myself since July 18,

Mr. W. T. Bright has been most attentive and efficient as clerk of the division since July 1.

There has been no change during the year in the system adopted for the reduction of the
original field-sheets. Reductions by photography for the finished maps have been successfully
continued. The number of plane-table sheets of which generalized tracings have been made
during the year is fifty-two. Of these forty-three have been photographed on the reduced scale.

For harbor charts ten tracings of plane-table sheets have been made, viz: three for the
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map of Kennebec and Sheepscot rivers, ;54gy; two sheets for Hudson siver No. 1, from en-
trance to Sing Sing, scale 5345 ; and five sheets for Patuxent river, Md., (lower shcet,) scale
sosvs ; of these five have been photographed on the reduced scale.

The number of draughtsmen employed is two less than at the date of the last report. The
finished work of the division has been much interrupted by the unusual number of calls for
compilations of maps and for sketches and tracings for military information. Drawings for the
lithographic press have also occupied much of the time of two of the draughtsmen since the middle
of June, but notwithstanding, owing mainly to the facility afforded by photographic reductions,
the work of the division continues in advance of the engraving.

The work executed during the vear is as follows :

Assistant M. J. MeClery has been employed upon a photographic outline of coast map and
chart No. 9, from Cape Neddick, Me., to Cape Anu, Mass.; he has ulso hachured part of this
chart upon a duplicate photograph, on a scale of ;yd55, as a guide for engraving the g 45 ve-
ductions of the same; and upon the photographic reduction of coast map and chart No. 11,
from Plymouth harbor to Hyannis harbor, Mass., in the same manner hachuring portions on a
photograph of 1o+ ; and also upon a reduction of coast map and chiart No. 21, New York bay
and harbor, scale 4.4, filling in the topography upon an outline obtained by photography.

My, E. Hergesheimer has been engaged in reducing finished map of the Sheepscot and
Kennebec rivers, Me., ;5o and on verifications and projections. He has also been oceupied
in the generalization and preparation of sheets for photography, and in that department of the
work has been engaged upon the following coast maps and charts, scale 1,4, viz: No. 7, from
Musgongus bay to Portland harbor, Me.; No. 8, from Seguin island to Kennebunkport, Me.; No.
9, from Cape Neddick, Me., to Cape Ann, Mass.; No. 11, from Plymoeuth harbor to Hyannis
bharbor, Mass.: No. 21, New York bay and harbor: No. 29, from Isle of Wight, Del., to Chin-
coteague inlet, Va.: No. 30, from Chincoteague inlet to Great Machipongo inlet, Va.: No. 53,
from Rattlesnake shoales to St. Heleuna, 8. C.: No. 34, from Fripp'x inlet, N. €., to Ossabaw
sound, Ga.; No. 108, Matagords and Lavaceca bays, Texas. ** G’ San Franeisco bay and ap-
proaches, (upper sheet,) and on Patuxent river, (lower sheet,) and preliminary chart of James
river, Va., from City Point to Newport News Point.  He has verified photographed negatives
before they were engraved, and made tracings of and colored the photograph impressions of
military map of the ground of occupation and defence of the army of the Potomac, of which
twenty-five copies have been furnished to date to different superior officers of the army in much
less time than could have been done by any other process. He has also made experiments
upon shrinkage of paper.

Mr. A. Lindenkohl has been engaged upon the topography and hydrography of general
coast chart No. I, from Quoddy Head to Cupe Ann, Mass., g5uws 3 No. IV, from Cape May, N.
J., to Currituck sound, N. C., ;5d55s: No. XVI, from Galveston bay to the Rio Grande, Texas,
tovoos ; has completed the hydrography of snb-sketch of approaches to San Francisco bay,
Tovowm and added hydrography to chart of Coosaw river and Brickyard creek, 8. C., and Pen-
sacola harbor, Fla. He has continued the topography on coast map and chart No. 33, Chesa-
peake bay, from the mouth of Hudson river to the mouth of the Potomac, Va., zzi55; No. 36,
Chesapeake bay, from York river to Cape Henry, Va., y5L54 and nearly finished the hydrog-
raphy of coast map and chart No. 7, from Musgongus bay to Portland harbor, Me.; continued
that of No. 54, from Fripp’s inlet, 8. C., to Ossabaw sound, Ga., and ** G " San Francisco hay
and approaches, (upper sheet.) He has made additions to chart of Chesapeake and Delaware
bays, scale (g5h55 3 compiled for lithographing chart of the coast from Cape Hatteras to Cape
Florida, scale 34y, ; and of the Gulf coast in four sheets, scale ;55540 and made maps
showing lines of equal magnetic declination on the Atlantic and Gulf coust, scale 4455555
Also finished by contract harbor commissioners’ map of New York bay and harbor, ;444, and

19
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has been engaged upon progress sketches, projections for field parties, projects, projections on
copper, verifications, and made many special maps for the Superintendent.

Mr. L. D. Williams has made additions to the Congress map, added hydrography to general
coast chart No. II, from Cape Ann to Gay Heuad, Mass., and reduced shore line on preliminary
sea-coast chart No. 4, from Cape Cod to SBaughkonnet Point, R. I., ;54w ; begun the topog-
raphy of Patuxent river, Md., (lower sheet,) 55495 ; continued the topography of coast map
and chart No. 8, from Seguin island to Kennebunkport, Me.; he has added topography to
reduction of Ossabaw sound, Ga., 35145 ; and continued the topography of Hudson river chart
from entrance to Sing Sing, scale ;4145 ; has made projections for field parties, projections on
copper, and verifications.

During the whole of the month of May and the greater part of the months of April and
June Mr. Williams was absent on leave, employed on military service in command of a company
of District of Columbia volunteers.

Mr. A. Strausz was employed upon the hydrography of coast map and chart No. 34,
Chesapeake bay, from the Potomac river to the entrance to Pocomoke sound, Va., y5i:5; No.
54, from Fripp’s inlet, 8. C., to Ossabaw sound, Ga., 545 ; No. 81, from Chassahowitzka
river to Cedar Keys, Fla.; and also upon preliminary sea-coast chart No. 14, from Cape Roman,
8. C., to Savannabh, Gu., ;54454 ; has worked upon the topography of Port Royal entrance, S.
C., sv¥s9; and was engaged upon the hydrography of Ossabaw sound, Ga., ,5iy , until the 20th
of March, when he left the office.

Mr. W. T. Martin, until April 23, was employed upon hydrography of coast map and chart
No. 8, from Seguin 1sland to Kennebunkport, Me., 44455, and hag filled in portions of topogra-
pby upon a photographed outline of coast map and chart No. 29, from Isle of Wight, Del., to
Chincoteague inlet, Va., to Great Machipongo inlet, Va., and revised the lettering on coast
map and chart No. 35, Chesapeake bay, from the entrance of Pocomoke sound to the mouth of
York river; also filled in topography and photographed outline of coast map and chart No. 54,
from Fripp’s inlet, 8. C., to Ossabaw sound, Ga.; No. 81, from Chassahowitzka river to Cedar
Keys, Fla., and continued the hydrography of coast map and chart No. 108, Matagorda and
Lavacca bays, Texas, and was engaged on verifications up to April 23, when he resigned.

Mr. 8. B. Linton was engaged upon reduction of topography of coast map and chart
No. 35, Chesapeake bay, from the entrance to Pocomoke sound to the mouth of York river,
Va.; No. 36, Chesapeake bay, from the mouth of York river to the entrance of the bay. He
completed the topography and hydrography of Escambia and Santa Maria de Galvaez bays,
Fla., 45354, and topography of Patuxent river, Md., (upper sheet,) ;447y; strengthened the
photographed edition and completed the hydrography of Drake’s bay, Cal., zyi5y. He worked
upon progress sketches, projections, and had in hand hydrography of Coosaw river and creeks,
8. C., svigs, until April 23, when he resigned.

My, T. Jekyll entered the office 1st July, and has been engaged upon the topography of a
photographed outline of Patuxent river, Md., (lower sheet,) yg}y5; he has also drawn in
lithographic ink Patuxent river, Md., (upper sheet,) 55155; maps of lines of equal magnetic
declination of Atlantic and Gulf coasts, Trowbridge’s deep-sea apparatus, sketch of east end
Santa Rosa island, Fla., sketch of Tortugas, Fla., lithographed sailing directions to chart of
Port Royal entrance, 8. C., verifications, and engraved notes on stone. Mr. Jekyll resigned
on the 1st of October.

Mr. F. Fairfax has completed topography and hydrography of Napa creek, Cal., y5ig;
has been engaged upon the triangulation sketch of Hudson river, < %5qy and 14454¢, and has
been employed upon projections for field parties, progress sketches, statistics, in lettering
plane-table sheets, coloring maps, verification, and in tracing; he hus also completed the pho-
tographed outline of topography of Barnstable harbor, Mass., ;5i4+-

Mr. H. Lindenkoh! entered the office on the 12th June, and since that time has been
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employed continuing the bydrography of Coosaw river and creeks, ;44.s; hydrography of
Hudson river No. 2, from Sing Sing to Poughkeepsie, 73{s4: topography of coast map and
chart No. 40, Albemarle sound, western part, g5igs; coast map and chart No. 41, Albemarle
sound, eastern part, g54g5; has also added topography to chart of Savannah river, Gu., 3,145,
and has made lithographic drawings, projections for field parties, and tracings.

Mr. J. W. Maedel has been engaged in making tracings of original sheets for the photo-
graph; he has also drawn geological sketch coast of Labrador, ;y3¢g73. for report of eclipse
expedition; Coquille river entrance, Oregon, yy55g: has made diagrams, lithographic draw-
ings, lettered plane-table sheets, and miscellaneous work.

Mr. B. Hooe, jr., has continued on tracings, statistics, and miscellaneous office-work.

Mr. W. H. (fardner has been engaged in tracing, and has generalized original topo-
graphical sheets for photography.

Mr. W. Fairfaxr has been engaged in tracing, marking limits of plane-table sheets on
progress sketches, and engaged on statistics.

List of maps and sketches completed or in progress during the year ending November 1, 1861, arranged in

order of sections.

Name. | Scale. Deseription. © Remarks.
SectioN I.—Coast of Maine, New Hampshire, Massachusetls, and Rhode I
Hand. } i
Progress SRetell A oo oo aeoooe eoamee e e aeneaeenaaneeeeannal 12600, 000 |
DO e A BIS. o e e et e e ameaee anan | 1-400, 060 i
Sheepscot and Kennebec rivers, Maine. .ocues cvecoaianave vaanen | 1-40,000 | Finished map ...oo-..... In progress.
Coast map and chart, No. 7, from Muscongus bay to Portland | '
barbor, Maine . .. ccuo ice e iiceiiaiaieieemer cnam cauese’ 180, 008 | Finished map and chart .. Inprogress; out-
i line by pho-
tography.
Coast map and chart, No. 8, from Seguin Island light to Kenne-
bunkport, Malne . .ce-n- vevn siensemmes mommseons cmmm mmens 1-80,000 | .. .. AOcen i e . Do.
Coast map and chart, No. 9, from Cape Neddick, Maine, to Cape
AND, Mass. cee ceisarecas cecras ons meua vamee smmmns vanenaea 1-80,000 |...... [ : Do.
Coast map and chart, No. 11, from Plymonth harbor to Hyannis :
harbor, Mast ececcee cevevcaner connns am hees aces cmeuan s ananas 1-B0,000 |.veen. dOcnr coveacaeacnn Do.
General coast chart, No. I, from Quoddy Head to Cape Ann, Mass.| 1-400,000 | Finished chart -......... 1o progress.
Barnstable harbor, Mass «cccce ceemcioe coee ccce tncees cmaeccaes 1-20,000 | Finished map. ....__.._. Io progress; out-
line by pho-
tography.
SgcrioN IT.—Coast of Connecticit, New York, New Jersey, and Dela-
ware, north of Cape Henlopen. :
1
Progress sketch, Hudson river, (in two parts) .....c.ece ..o ...l 1-100,000 ;
1-200, 000 :
Coast map and chart, No. 21, New York bay and harbor ........ 1-80,000 | Finished map and chart . .| Inprogress; out-
line by pho-
. tography.
Commissioners’ map New York bay and harbor....... ... .... 1-20,000 | Finished map _..._ ... ..  Completed.
Hudson river, from entrance to Sing Sing, New YorK.cweo. - ovue 1-60, 000 {.cnua. [ L In progress.
Hudson river, from 8ing Sing to Poughkeepsie..oc.. .co..cco-.. | 1-60,000 |..._.. do. e : 0.
SecrioN 1I1.—Coast of Dedaware, south of Cape Henlopen ; Maryland '
and Virginia, north of Cape Henry. E
Progress SKEteh C oo o e oo o eeee st e e eeee e mmmm e em e 1-400, 000 i
General coast chart No. IV, from Cape May, New Jersey, to Cur- [
ritnck sound, North Caroling...cc.veeees aercens vemaen cmaenn 1-400, 000 | Finished chart ... . .... In progress.
St. Mary’s river, Maryland, (additions). .cuee coeeoeeoace oo oaee 1-60, 000 | Finished map -vcnoouacnaan ! Completed.
Chesapeske and Delaware bays, (3dditions)eeees wvavnns coee coen|  1-400,000 | Preliminary chart. ... ... ‘ Do.
Coast map and chart, No. 29, from Isle of Wight, Delaware, to | i
Chincoteague inlet, Virginia ..oco.veemeeeconans R .l 1-80,000 | Finished map and chart ..; In progress; out-
{ line partly by
| photography.
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List of maps, sketches, &c~~Continued.

Name. Scale. Description. } Remarks.
|

Secrion TIT-—Continued. i ; l
Const map and chart, No. 30, from Chincoteague inlet, Virginia, ; i
to Great Machipongo inlet, Virginia .cowoveaos e oiiioaoe, 1-80, 000 | Finished map and chart ..! Inprogress; out-

. line by pho-
tography.
Coast map and chart, No. 33, Chesapeake bay, from Hudson river | |
1o Potomac river, Maryland . oo oot coa vacreiiacnnncanua. . 1-80,000 © . ... s 0 Y, | Completed.
Patuxent river, Maryland, (uppersheet) ... ccovcvavrnumuaaaa.) 1-30,000 | Preliminary chart _ ... ... ! Do.
Patuxent river, Maryland, (loversheeti .. ... .o . ... .. 1-60, 000 | Finished map .. ... _.___.; i Inprogress; out-
. *{ line by pho-
i . tography.

Coast map and chari, No. 834, Chesapeake bay, from Potomac “
river, Maryland, to entrance to Pocomoke sound, Virginia. ... |

E 3
1-80, 000 ; Finished map and chart .. Completed.
Coast map and chart, No, 35, Chesapeake bay, from Pocomoke | ; !

wound to York river, VIirginia coceos coocct cacics iomeee aecue. | 1-80,000 \__..__. i (Y Do.
Cloast map and chart, No. 36, Chesapeake bay, from York river to | 1 .
entrance, Virginia.eeees vocr icmraiiecen tameer cvnas ..-..--.! 1-80,000 \_..... AOemeccmcmmmraamms In progress.
James river entrance, Virginia. . ... .. .ooei.iiic..aece.oo.l 1-80,000 | Preliminary sketch, ......! Completed by
; i photography.
Secriox 1V.—Coast of Virginia, south of Cape Ienry, and North Curo- | |
lina. north of Cape Fear. !
Progress sketchh Doveoes venaer vovuan cnce sume wmnr canenoneemena’ 1400, 000
General coast chart. No. V, from Currituck sound to Cape Fear, | :
North Caroling ... ooniimar i ae i cveamccremccanacas | 1-400, 000 | Finished chatt __._.._... i In progress.
General coast chart, No. V1, from Ocracoke inlet, North Carolina, | . |
to Charleaton, South Carolin®. cecv s viecce comonnvonn cman cmme [ 1-400,000 ' ..... s (s T i Da.
Coast map and chart, No. 40, Albemarle sound, (western sheet)..:  1-80,00) | Finished map and chart ..  Completed.
Cloast map and chart, No. 41, Albemarle sound, (castern ghect)-.{ 1-80,000 ! .. ... ¢ 1 S | Do.
Srcriox V- Qoast of North Coroling, south of Cape Fear, South Caro- ‘
linnt. and Gleorgin. | r
I
Progress sketeh B oo oeiommme i 1.-600, 000 . !
General coast chart, No. V1, from Ocracoke inlet, North Carolina, . : :
to Charleston, South Caroliua e ccenanciient iimmaevien e 1-400,000  Finished chart oo .a. In progress
Peliminary sea-coast chart, No. 14, froma Cape Roman, bnuth | |
Carolina, to Bavannah, Georgia weencoeecnoiiiiaas ceilcnnaa) 1-200,000  Preliminary chart. ... .... Do.
(loast map and chart, No. 53, from Rattlesnake shoals to St. | :
Hulens sound, South Caroling...... ..oo..oocee.ooocooo.ol 1-80,000 | Finished map and chart .| In progress; out-
i | line by pho-
i i i tography.
Coast map and chart, No. 54, from Fripp's inlet, South Carolina, S i |
to Osgabaw sound, GEOTZiR ... v vmeiamans caceens samcs cnan : 1-80,000 ... _. [ | Do.
Coosaw river and Brickyard creek, South Carolin@.... covvveene. i 1-40,000 ;| Preliminary chart._....... Completed.
Port Royal and Broad rivers, South Caroling.....ceceeeooee o i 1-60,000 (_._.__ [ 1 P [ Do.
Savannah river, Georgia, (additions) ... oo oiioolll | 1-40,000 . Finished map ._-......_.| In progress.
Ossabaw sound, Georgia ceee ceersevecesacaur sacnmmsovren o roan | 1-30,000 |...... s 1o S | Completed.
£gcTION VL.~—~Coust of Florida, frem St. Mary’s river to St. Joseph's bay. B |
|
Progress sketch F, (reefs and keys).ccece caanan ciaceicnaveaens 1-400, 000
Gleneral coast chart, No. X, from Cape Florida toCape Sable, Fla_; 1-400,000 | Finished chart .....____.. ! In progress.
|
Section VI1.—Coast of Florida, west of St. Joseph’s bay, and Alabama, |
east of Mobile bay.
Progress sketch Goceenncmenas comiieacecontnanecimen it v 1-600, 060
Coast map and chart, No. 81 from Chassahowitzka river to Cedar
Keys, Flotida . cae coem iomiar v e eies ciaes vemeiaiaeaes 1-80, 000 | Finished map and chart ..! Inprogress; out-
line by pho-
tography.
Escambia and Santa Maria de Galvaez bay, Florida. cee. voenooa. 1-30, 000 | Preliminary chart.._._._. Completed
Cedar Keys, Florida, (new edition) .o veccet cevacs samene - PR 1-50,000 | Finished map oo vonan. Do.
8gcrion VIIT.—Coast of Alabama, west of Mobile bay, Mississippi and |
Louisiana, easi of Vermilion bay. [
Progress gketch Hovvvee cenecannas caan- ceecsmeoca.| 1-600,000 |
Coast map and chart, No, 92, from Round ‘island to Grand island, ’
Louisiana, (addltxons) ....... cameseresrsarss seveumnr aman se . 1-80, 000 ; Finished map and chart ..! Completed.
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List of maps, sketches, &c—Continuned.

Name. ' Scale. ! Description. Remarks.

S U U, P

SgcrioNn VIII—Continued. . : |
Coast map and chart, No. 93, from Lake Borgne to Lake Pont- :
chartrain, Lomisiana. ... .cce ceccmeneimme iovrmcienvemee e enes 1-80,000 = Finished map and chart .. In progress
Passe i Loutre, Mississippi delta. ..o . cvactiicane ievenivnian. 1-20,000 Finished map .. ..______. Completed.

SecTion IX .—Coast of Loutsivnu, west of Vermilion bay, and Texas.

Progress sketch ... oo coooit amce cmes oo imemms cccmecamaea 1-600, 000
General coast chart, No. XVI, from Galveston bay to the Rio :

Grande, Texas. ... cooe oao. e eveecvemme cweeemme. 1--400,000  Finished chart .__._____. - In progress.
Coast map and chart, No 107 trom Oyster bay to Matagorda :

bay, Texas ..ca... e ransemnerame nsemaemmann mvaem—n 1-80,000 . Finished map and chart .. Do.
Coast mapand chart, \‘o 108 Matagorda and Lavacca bays, T(-).as. 1-80.000 ...... doo o iooos In progress: out-

Jine by pho-
tography.
SucTioN X, —Coast of California.

Progress sketch J, (from San Diego to Point 8al) ceevs ccue i anne i 1-600,000
Progress sketch J, (from Point Sal to Tomalesy..ocu. ..o .ol 1-600,000 . ;
Napa creek, California .on. coeeamen canevamcce msnceranneesanae.: 1-20,000 = Finished map . ... .. _..; i In progress.
Approaches to San Francisco, (sub-sketch on 1-50,000 chart of '

Ban FranciSco) acue e oan omn tee o a aees vemman wemmenamen 1-400,000 @ Sketch _.__.............: Completed.
Drake’s bay, California. oo veeeer cimn venecnvonne eann feeemeen 1-40,000 Finished map .._....___. In progress.

Secriox XI.— Coast of Oregon and Washington Territory.
Progress sketch K.veeee coemns aaeecmmnns sasensvommass aen sone [ 1-600,000
Progress sketch K bis i 1-600,000 ;
Coquille river entrance, OreZON .. v oca o vocents cans cmmame cmee coan 1--10, 000 : Sketch cevemon s oo ! Completed
MISCELLANEOTS.

Gulf of Mexico, (in four sheets) .o oo cverionn o oiencean o 1-600, 000 | Preliminary chart .. Do.
Atlantic coast, from Cape Hatteras to Cape Flovida.............;1-1,200,000 | ._.._. [ o P Do.
Diagram of Atlantic coast, with lines of equal magnetic declination.1-8,000, 000 * Diagram ._........ Do.
Diagram of Gulf coast, with lines of cqual magnetic declination.. 1-8, 000, 000 :._._do ............. Do.
Trowbridge’s deep-8ea APPATALUS o cace coecen aaunmer aaccos samaanlamammecanmmeicsmmcarmaaann. aannn Do.
Geology coast of Labrador, for report of eclipse expedition. ..._..

1 5, 000 000 ! Sketdl ................. Do,

Report of My. Edward Wharton, acting in charge of Engraving Division.

U. 8. Coasr Survey OFricE, October 31, 1861.

I have the honor to present the annual report of the operations of this division during the
yvear ending October 31, 1861.

This division remained under the charge of Lieutenant J. R. Smead, U. 8. A., from the
date of the last annual report until April 24, when he was relieved from duty here by the War
Department. Since that date the division remainéd under my charge, and I have been very
materially assisted by Mr. C. C. Callan as clerk to the division, and whose valuable services it
gives me plcasure to acknowledge.

The engraving upon copper, from reductions by photography, has been attended with
complete success, the engravers, in each instance, proving the entire practicability of engrav-
ing from these reductions with as much facility as from hand reductions ; and there are now four
charts of the most important localities on our coast, of the yyigy series, in process of engraving.
A detailed account of these reductions, both as to scale and the method of representing the
varions features of the country, will be found in the report of last year.

The engraving force at present cousists of twenty-three engravers of various degrees of
skill. A list is given below with the grade of each engraver and the amount of work accom-

plished by each during the year. The engraving of the following finished maps and charts has
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been completed, viz : coast charts Nos. 12, 18, and 14, z4345, extending from Monomoy to
Block island ; coast chart No. 31, Chesapeake bay, No. 1, head of bay to Magothy river,35¥s7 ;
coast chart No. 33, Chesapeake bay, No. 3, Hudson river to the Potomac river, y45305 ; Rap-
pahannock river, No. 6, (lower sheet,) zgigs; St. Mary’s river, Md., s¢ig5; coast chart
No. 68, Florida reef, Key Biscayne to Carysfort reef, 3{dyy; coast chart No. 92, Mississippi
sound, Round island to Grand island, ;4345 ; and additions and corrections in topography and
lettering to coast charts Nos. 40 and 41, Albemarle sound, ;4i55, previously reported as
finished, have been engraved.

The following second class charts and sketches have been completed, viz : Patuxent river,
Md., (upper sheet,) y5Lgv; North Landing river, Va., and N. C., ;355 ; preliminary sea-coast
chart No. 14, Cape Roman, 8. C., to Tybee island, Ga Cedar Keys, Fla., 55535
Passe a Loutre, Missisrippi delta, 545 '

And the following have been prepared for preliminary editions previous to their comple-

1 .
" 200000 7

tion, viz : Ossabaw sound, Ga., 4+1-=; general coast chart No. X, Key Biscayne to Marquesas
keys, Fla., t5e=v; St. Augustine harbor, Fla., +-1-=; Escambia and Santa Maria de Galvaez

bays, Fla., 55w ; and Drake’s bay, Cal., 55+

Considerable progress has been made towards completion upon the following important
charts, viz : general coast chart No. II, Cape Ann to Gay Head, Mass., 5755 ; coast charts
Nos. 8, 9, 11, w5355 embracing portions of the coast of Maine, all of New Hampshire, and a
part of Massachusetts; coast chart No. 21, New York bay and harbor, ++4s5, (the outlines of
which have been engraved entirely from photographic reductions;) coast charts Nos. 32, 34,
35, 36, w5ove: being a portion of the Chesapeake bay series; coast chart No. 71, 535, a
portion of the Florida reefs ; and coast charts Nos. 106 and 107, o155, & part of the coast of
Texas from Galveston to Matagorda ; and the following harbor and other charts have been
pushed forward towards completion, viz : Portland harbor, Me., ;3635 ; Sheepscot and Kenne-
bec rivers, Me., ;557 Hudson river, New York, (lower sheet,) woboy; St. Simon’s sound ;
Sapelo sound and Savannal river, Ga., St. Mary’s river and Fernandina harbor, Fla.; western
part of 8t. George’s sound, Fla., ;53-+ ; and San Pablo bay, Cal., zo4v+-

The engraving force has been principally employed as follows :

Mr. McCoy, topographical engraver, has been employed during the year on the outlines
and topography of coast chart No. 11, ‘‘Plymouth harbor to Hyannis harbor, Mass.,”” 4345,
taken from photographic reductions.

Mr. Knight, letier engraver, has engraved the soundings, lettering, title, and notes on gen-
eral coast chart No. X, ‘‘Key Biscayne to Marquesas keys,”” ;5555 ; notes on coast chart No.
13, ‘*Buzzard’s bay to Martha’s Vineyard,”’ gylsq ; lettering and notes on coast chart No. 33
¢t Chesapeake bay, No. 3, Hudson river to the Potomac river,”’ {3344 ; soundings and letteriné
on coast chart No. 36, Chesapeake bay No. 6, ‘ York river to entrance of bay,”’ syrgy ; seiling
directions, title and lettering on ‘‘San Pablo bay, Cal.,’”” ;3355 ; and some additional lettering
on coast charts Nos. 40 and 41, ‘*Albemarle sound,”” z5iyv; ‘“San Francisco bay,”’ and other
charts.

Mr. Rollé, topographical engraver, has been employed principally upon the outline and topo-
graphy of ‘‘coast chart No. 9, Cape Neddick to Cape Ann, Mass., y53,5,’’ taken entirely from
photographic reductions.

Mr. Enthoffer, topographical engraver, has been engaged during the year in engraving the
topography upon the plate of ‘‘coast chart No. 8, Seguin island to Kennebunkport, Me.,
sobep ’ and in the completion of the topography upon ¢‘ coast chart No. 33, Chesapeake bay,
No. 8, Hudson river to the Potomac river, z5453.""

Mr. Sengteller, topographical engraver, has completed the engraving of the sand upon coast
chart No. 12, Nantucket sound, Mass., g5455, (upper half,) and the topography upon coast
chart No. 68, Key Biscayne to Carysfort reef, Fla., 53155, and some miscellaneous retouching;
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and is at present employed upon the topography of ‘‘coast chart No. 36, Chesapeake bay, No.
6, York river to entrance of bay, 55+’

Mr. Phillips, topographical engraver, has completed the sand upon coast chart No. 12,
**Nantucket sound,”” +31+7, (lower half,) and the topography upon coast chart No. 34, Chesa.-
peake bay, No. 4, **Potomac river to Pocomoke sound,”” g5i+77; also some miscellaneous retouch-
ing and additions to other charts ; and is now engaged upon and nearly completed the topog-
raphy on coast chart No. 35, Chesapeake bay, No. 5, ‘‘Potomac sound to York river,” si7+.

Mr. Metzeroth, topographical engraver, has completed the sanding upon coast chart No. 31,
Chesapeake bay, No. 1, ‘* Head of bay to Magothy river,”” ;4455; and has also engraved some
additional sand on coast chart No. 33, Chesapeake bay, No. 3, ‘‘Hudson river to the Potomac
river,”’ so¥vs; and is now occupied upon the topography of *‘ Portland harbor, Maine,’
in which he has made great progress.

Mr. Blondeau, topographical engraver, has been emploved in engraving the topography
upon general coast chart No. II, ** Cape Ann to Gay Head, Mass.,”’ 55506, and coast chart
No. 71, “Newfound Harbor key to Boca Grande key, Florida,”’ iy upon which he is
now engaged.

Mr. Evans, tupographical engraver, has engraved a portion of the topography upon Hudson
river, New York, 5355 aund Sheepscot and Kennebec rivers, Maine, [;5+,: and is now en-
gaged upon and has nearly completed the sanding npon coast chart No. 32, Chesapcake bay,
No. 2, **Magothy to the Hudson river,” 5d:s.

Mr. Barrard, topographical ergraver, has been occupied in engraving sand upon ** coast chart
No. 33, Chesapeake bay, No. 3, Hudson river to the Potomac river,”” Lo o ** San Pablo bay,
California,”” ;;3154; and some miscellaneous work on coast chart No. 27, ** Delaware bay and
river, No. 1,77 ;53:5, and No. 92, Mississippi sound, “* Round island to Grand island,”’
and is now engaged upon the sanding of coast chart No. 34, Chesapeake bay, No. 4,
mac river to Pocomoke sound,” 5igg-

Mr. A. Maedel, topographical engraver, has completed the topography upon Rappsahannock
river, Virginia, No. 5, depabdnnock river, Virginia, No. 6, ool 1s¢: Cedar Keys, Florida,
sobvo: St. Mavy’s river, Md., 44 and Patuxent river, Md., 4445, and hus engraved some
additional topography upon coast charts 40 and 41, Albemarle qound, soeon; and 18 now en-
gaged upon the topography upon Sapelo sound, Georgia, ;5ige-

Mr. Kondrup, miscellaneous engraver, has completed the outlines of coast chart No. 21,
New York bay and harbor, 45lg5 reduced entirely from photographic reductions and has
engraved the soundings, title lettering, notes, sailing directions, outlines, and some topography
upon Drake’s bay, California, {43

Mr. E. A. Maedel, letter engraver, has engraved the sailing directious and lettering on
coast chart No. 68, Key Biscayne to Carysfort reef, Florida, ;lyy; sailing directions, notes,
and some lettering on coast chart No. 92, Mississippi sound, Round island to Grand island,
+5555; soundings on Patuxent river, Md., (upper half)) ., 1;4; and some miscellaneous letter-
ing upon various charts, Nos. 12, 13, 14, 27, 31, and 32, 45}¢ -

Mr. Ogilvie, letter engraver, has engraved the title and some lettering on < coast chart
No. 92, Mississippi sound, Round island to Grand island,” ;;}4¢; Dotes on Passe a Loutre,
Mississippi delta, 5434¢; title and sailing directions on ‘* Western part of St. George’s sound,
Florida,”’ [giy; some dry sand on **8t. Augustine harbor, Florida,”” ;4145 and on “*Ossa-
baw sound, Georgia,’’ 3;i55; and is now employed upon the sand of ‘‘S8avannah river, Geor-
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Mr. Langran, letter engraver, has engraved the soundings, title notes, and sailing directions
on ‘* Cedar Keys, Florida,”’ 5i5y; title notes and lettering on ¢ Escambia and Santa Maria de
Galvaez bays, Florida,”” ;5155; soundings, lettering, and sailing directions on ‘" 3t. Simon’s

sound, Georgia,”’ ;3}54; some lettering on ‘*Western part of St. George’s sound, Florida,”” o1,
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corrections and additional soundings on ** Preliminary sea-coast chart No. 14, Cape Roman, S.

C., to Tybee, Geo.,"” 5445550, and considerable miscellaneous work.
Mr. Petersen, miscellaneous engraver, has engraved title and notes on ‘‘St. Simon’s sound,
72 . : , ) : s, 0 . :
Geo.,”” tgipq; lettering and notes on ‘*St. Augustine harbor, Florida,”” ;5ig5; soundings,

lettering, notes, sailing directions, and title on ** Ossabaw sound, Georgia,”” 450 ; all the trian-
gulation and lettering on ‘‘ New Progress Sketch, Section II,' 1-1 and 200,000; and some addi-
tional lettering and soundings on *‘ Portland harbor, Maine,”’ ,4J45; and on ** Preliminary sea-
voast chart No. 8, Cape Small Point, Maine, to Cape Cod, Mass.,”” ;55%; besides being em-
ployed upon diagrams and miscellaneous work.

Mr. Bartle, topograplical engraver, has been engaged principally in engraving the topog-
raphy on ** Coast chart No. 106, Galveston bay to Oyster bay, Texas,”’ (4455, in which he has
made great progress. He hag also engraved outlines and a portion of the topography on
** Cedar Keys, Florida,””  5t5y, and some diagrams and miscellaneous work, and is now em-
ployed upon the topography of St. Mary’s river and Fernandina harbor, Florida, 35544-

Mr. W. A. Thompson, topographical engraver, has completed the topography upon ** Western
part of St. George’s sound, Florida.”” {5, and a portion of the topography of *‘ Coast chart
No. 107, Oyster bay to Matagorda bay, Texas,'” . ,1qy; together with a large amount of correc-
tions and additions to various progress sketches, and some miscellaneous work.

Mr. Benner, miscelluneous engraver, has engraved the sanding on ** Rappahannock river,
No. 6, Virginmia,”’ ,lug; a portion of the sand on Patuxent river, Maryland, (upper sheet,)
404 0a; besides progress and other sketches, and some miscellaneous work.

My, Klakring, miscellaneous engraver, has been employcd, almost continually, upon miscel-
laneous work, consisting chicfly ot additions and corrections, both in topography and lettering.
He has also engraved the soundings, bottoms, outlines, and some lettering upon *‘ Escambia and
Santa Maria de Galvaez bays, Florida,”’ y44y4; the topograpby upon ‘‘Pusse & Loutre, Missis-
sippl delta,”” ;4 54; title and lettering upon ‘* Patuxent river, Maryland,”’ ;{lg4; and a large
amount of work on the progress sketches.

My, Sipe, miscellancous engraver, has engraved the soundings, title, lettering, and notes on
‘* Pagse a Loutre, Mississippi delta,”” , 54553 the outlines of ** Ossabaw sound, Georgia,”” 13¢50
the notes of Patuxent river, Maryland, s5i¢y; and also some diagrams, progress sketches, and
miscellaneous work.

Mr. J. G. Thompson, miscellaneous engraver, has engraved the outlines, soundings, lettering,
notes, and topography ou ** North Landing river, Va. and N. C..”7 ;435¢; and has been employed
upon progress sketches, diagrams, and miscellaneous work.

Mr. Buckle has been engaged since hie employment in perfecting himself in the use of his
machine for punching, and has punched the soundings on ‘¢ Coquilla river, Oregon,”” s344.
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List of maps, preliminary charts, aud sketches engraved or engraving during the yeur enling Octoher 31,
1861, arranged in order of sections.

Name. Brale. Description. Remarks.

Secrron I.

Progress sketeh A L L L oo o e o eeccieee . 1-400, 000 Engraved.
Do.__.. A bBES e iicmce e eaana e e mmmmmaanacm—.n 1-690, 000 Do.
(ieneral coast chart, No. 2, Cape Ann to Gay Head. Mass._____. 1-4400, 000 Eagraving.
Preliminary coast chart, No. 3, Cape Small Point, Me., to Cape
Cod, MABS Lo e e e oo et et e e a 1-200,000  Preliminary chartoo.. (.. Din,
Coast chart, No 8, Seguin island to Kennelunkport ... .. 1-80, 000  Finished wap and chart _. Do.
Coanst chart, No. 9, Cape Neddick to Cape Ann._ .. .. oaaoal. 1 80,000 (oo s do e Do.
Coast chart, No. 11, Plymouth haibor to Hyannis harbov..._... 1-30, 000 Do.
Coast chart, No. 12, Nantucket sound, Mass.. oo ooeomioaan aun. 1-80, 000 Engraved.
Coast chart, No. 13, Buzzard's bay and Martha's Vineyard__. ... 1-80, 600 Do
Coast chart, No. 14, Point Judith to Block Island sound ... <. .. 1-80, 000 Do.
Sheepscot and Kennebee rivers, Maine - . _____. . ___._ 1-40, 600 Fugraving.
Portland harbor, Mainc. . o .. oo i e acaanna 1-20,000 Do.
Hyannis harbor, Mass., (corrections and additions) ... _._____. 1-30, 000 Engraved.
Srorion I
Progress sketch, New York bay and Hudson river, (new edition).  1-100,000 ° Sketch oo ___ .. ________ Engraved.
Coast chart, No. 15, Long Island sound, {cast,) corrections and
LY 16 5 (Lo Y T 1-200,000  Finished map and chart - Do.
1-80, 000
Coast chart, No. 16, Long Island sound, ¢middle,) correctious
And Aadditions cee e @ e e mmc e ci o crc s amam—amm s 1-80,000 Do.
Coast chart, No. 27, Delaware bay and river, No. 1, corrections
and additions. aee . oo ol iaai s e ecmdanae wmmee s 180, 000 Do.
Coast chart, No. 21, New York bay and harbor 1-80, 000 Fnoaving.
Hudson river, (lower sheet) ..o .. [, 1-60, 000 Do.
Seerion I1T,
Progress sketch C oo e remc e e crme e acmm—— - 1-400, 000 Engraved.
Chesapeake bay, No. 1, head of bay to Magothy river.oo.ooao.. 1-80, 000 Do.
Chesapeake bay, No. 2, Magothy to the Hudson river.._. ... 1..80, 000 Engraving.
Chesapeake bay, No. 3, Hudson to the Potomac river ... __.___ 1-80,000 Eugraved.
Chesapeake bay, No. 4, Potomac river to Pocomoke sound...... 1-8u, 00§ Fngraving.
Chesapeake bay, No 5, Pocomoke sound to York river...- - 1-80, 000 Do.
Chesapeake bay, No. 6, York river te entrance of bay.. . 1-%0,000 Do.
Patuzent river, Maryland, (Upper) e e cccvoecocmcnncomcanns 1-30, 000 . Preliminary chart. ... .... Euograved.
Bt. Mary's river, Maryland. o aeeo oo . L .. 1-60.000 © Finished chart ... ... Do.
Rappahannock river, No. 5. .... cmee . e aema - 1=60,000 ... [ O S Engraving.
Rappahannock river, Wo. 6. oo . . .._____. - 1-60,000 i_____ do Engraved.
Delaware and Chesapeake bays, (additions) - eeecmeaao... -ea- 1-400,000 . Preliminary chart Do.
Secrion IV. i
Progress sketCh D ceecccmeccmc oo ccccnwmcsrammcanccmm———- ‘ 1-400,000 Sketch..ococemacaaaoa.. Fograved.
North Landing river. .. o . oo ' 1-40,000 - Preliminary chart.._____. Do.
Albemarle sound, west, (8dditions) . oucan o wiocma o ool 1-80, 000 : Finished chart ... ... Do.
Albemarle sound, east, (additions)_ ... ... .. .. _____.__. 1-80,000 ..___. dooo oLl Do.
SEcTION V. : : i
. :
Progress sketch E . o o o reme e oo e e ——————— 1-600,000 * Sketch - covmeoo oo, | Ingraved.
Preliminary sea-coast chart, No. 14, from ¢ Cape Boman, :
to Tybee, Georgia®’ 1-200,000 Preliminary chart ______. Do.
Sapelo sound, GeOTZIR - ccae cocccmme e i cme ;s ‘ 1-30, 000 [¢ L Engraving.
8t. Simon's sound, Georgia 1-40, 000 . ¢ [ PR Do.
Savannah river, Georgia .. 1-40,000  Finished chart ... . Lo,
Ossabaw sound, Georgia . o .. cocee oo oo oce e e e e 1-306,000 Preliminary chart...o___. Engraved.
Secrion VI.
Progress sketch Fo oo oo e e 1-1,200,000  Sketch _ oo .oooaoeoo.. Engraved.
Progress sketch F, (lower sheet) .o m veecceccecannnmanan- 1-400,009 ... 4 s T, Tio.
General coast chart, No X, Key Biscayne to Marquesas key 1-400,000 ; General coast chart ____. Engraving,
Coast chart, No. 68, Key Biscayne to Carysfort reef .o ooo. .. ' 1-80,000 ! Finished map and chart .. Evrgraved.
Coast chait, No. 71, Newfound Harbor key to Boca Grande key..;  1-80,000 '______ 1 S Engraving.
8t. Augustine harbor, Florida s 1-30,000 . Preliminary chatt_ ..., ) o,
Bt. Mary’s river and Fernandina harbor, Florida 1-20,000 ... S (PN Do.

20
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List of maps, preliminary charts, §c—Continued.

Name, Seale. Description. Remarks.
Seerios VIL : |
Progress sketch Go. cmccecenaan- 1-600,000 | Sketch . wow.oeooaaaa. Engraved.
Cedar Keys, Florida 1-50, 000 ° Preliminary chart ..____._ Lo.
Western part St. George’s sound, Florida 1=40,000 ... B0 e Engraving.
Srerron VIILL :
Progress slietch Ha e oo me el Coo e i ccme e —aas 1-600,000 - Sketch . ccnooioanaaa . Engraved.
Coast chart, No. 92, Round island to Grand island, Mississippi :

BOUNA - - e e eimeeamme——aas 1 80,000 ° Coast map and chart._._. ' To.
Escambia and Santa Maria de Galvaez bays, Florida.__ ... ... 1 30,000 : Preliminary chart__..._.. Do.
Passe a Loutre, Mississippl delta oo ooimve oo e icmmeeoans 1-20, 000 ._.__. L A Do.
Lines of deep-sea soundings, Gulf of Mexico 11=5,000, 000 Sketch o oo Do.

Section IX. :
Progresz sketch I...... ;m e et e e e amaane - 1-600,000 Engraved.
Coast chart, No. 104, Galveston bay to Oyster bay, Texas .._._. 1-80, 000 Engraving.
Coast chart, No. 107, Oyster bay to Matagorda bay, Texas -..... i 1-80, 000 Do.
fecriox X. ‘
Progress sketch J, (Jower)aon ool iiinan womians emeuencaa- 1-600, 000 Engraved.
Progress sketeb J, No. 2, (middle)_. ..o .. ... ..o... 1-600, 000 Do.
Drake's bay, Californias oo i i e icce i cceacecacacacann - 1-40, 600 Preliminary chart Do.
San Tablo bay, California cew . ccon cemman oo eci e i coaamnnn 1-50,000 ' Finished harbor chart....! Engraving.
Seerioy XL :
Progress sketch Koo cceon oo iimiiiiccecccmnmramaeann- . 1-600, 000 ! . Engraved.
Coquilla river, Oregot e cac o anmcrccaccccccccccncccnaccann ee.r 1-10,000 wcewe.! Engraving.
MiSCELLANEOUS. !
[
Sketch showing progress of Coast Survey, (additions). ... ... i ool P Diagrams. - e eenooocmans Enoraved.
GUIf STream ChaATt —pm e o ccee e o e eemceevmmmmcmaannnn ceeeimmmann. U T SR Do.
Diagrams of Gulf Stream exploration, 1860. ... ... ... ... he mmmmmecana eeldO e Do.
Diagrams of variation magnetic declination, Key West_ - .. ... ... . .. ~-do.. i Do.
Dingrams of plan magnetic observatory, Key West : ..do.. : Do.
Diagrams of Mitchell’s specimen cup and Gilliss's compass dividers) . cceaeacaae. oomuns dOiccccncccnenaan- ! Do.

List oF CoasT SUrRVEY Maps, PrRELIMINARY CHARTS, AND SKETCHES, ENGRAVED, GEOGRAPHICALLY

ARRANGED.

1. List of maps and charts engraved.

No. 1. Richmond’s island, Maine . . . ... . e e e e e aeaaas 1-20, 000
2. Newburyport harbor, Massachusetts. . o o oo . i it it e ieem e e e 1-20, 000
3. Ipswich and Annisquam harbors, Massachusetts. ... ... .. .. ... ... . .. . ... 1-20, 000
4. Rockport harbor. .. ... ... . .. ... QOue i 1-20, 060
5. Gloueester harbor. .. ... . ... _...... 1 1 1-20, 000
6. Salem harbor. ... .. ... .. do.......... e e e e e 1-25, 000
7. Lynn harbor. ... o ool QO e 1-20, 000
8. Bosten harbor, (new edition,) 1859 ... .. doo o lliio-. 1-40, 000
9. Plymouth harbor. ... .. ... .. _ .. ... G L Z 1-20, 000

10. Provincetown harbor. ... .. _....... B Vo TS O 1-50, 000
11. Monomoy shoals. ... o .. o o .. 14 U TR e 1-40, 000
12. Coast chart, No. 12, Nantucket sound and shoals, Massachusetts. - . o v v o vennen .. 1-80, 000
13. Coast chart, No. 13, Buzzard’s bay and Martha’s Vineyard, Massachusetts .. __.___. 1-80, 000
14. Coast chart, No. 14, Point Judith to Block island. .. o o oo oo e e e e e e 1-80, 000
15. Bass River harbor, Massachusetts .. .o . ... 1-490, 000



16. Wellfleet harbor, Massachusetts .. ... L e e
17. Nantucket harbor.... ... QO e
18. Muskeget channel. ... (.. do.._(newedition) ... Lo Lo,
19. Hyannis harbor......_. A0t et e e
20. Harbor of Edgartown. _.do. oo il
21. Harhorof Wood’s Hole. .do. oo oo e e e e
22. Harbor of Holmez’s Hole and Tarpaulin Cove, Massachusetts.o ..o oo o o oo 0.
23. Harbor of New Bedford . ... ... oo ... ... G
24. (xeneral chart of the coast from Gay Head to Cape Henlopen. ..o oo oo 0L
25. Fisher’'s Island sound, Conneeticut. . - .. o .. .
26. Harbor of New London, Conneetient, . - o oot oot oot e o e et e e eeaee e
27. Mouth of Conneetient river. . . _do.. . . . ..
28. Harbor of New Haven, Connccticut, (new edition,) 1852, ... . . . . ... ......
29. Harhor of Black Rock and Bridgeport, Connecticut, (new edition,) 1852, ... ...
30. Harbors of Sheflield and Cawkin’s islands, (new edition,) 1852, .. ... ... .. .....
31. Huntington bay, New York- ... .o . i
32. Oyster bay or Syosset harbor, New York . ... o .. . o i i
33. Harbors of Captain’s island, Tast and West Connecticut. .. ... ... ... .. ..
34. Hempstead harbor, Long Tsland, New Yorkeo oo oo oo o oo L . ...
35. Hart and City island and Sachem’s Head harbor, New York. .. ... oo oo oo ..
36. Hell Gate, New York. oo e e
37. Long Tsland sound—east. o ... i e
38. Do....do..... middle oo e .
39. Do... do..... R A
40. New York bay and harboer, and the environs, New York, No. 1. ... .. .. .....
41. Do..... do...... do. .. .... do. ... .. do_ ... No. 2 ...
42, Do..... do...... do....... do....... ... do..... No 3t
43. Do..... do...... do....... do. ... L. do.. ... Noodo .
44. Do ... do...... do....... do.oos col.. do..... No.bd oo,
435. Do..... do...... do....... do...... ... do-.... No.Goee e
46. Do..... do...... do....... do.o.... ... Aot e e
47. Western part south coast of Long Island, New York. .. ... . ... . ... ... .. ...
48. Middle part.. . do...__. do-_.... do...... Ao e
49. Eastern part...do...... do...... do...... do. e
50. Tittle Egg harbor, New Jersey. oo . ...
51. Delaware bay and river—sheet No. |, Delawarc. ... ... oo o . i ...
52. Do...... do........sheet No. 2, Delaware, New Jersey, and Pennsylvania. . ..
53. Delaware bay and river—sheet No. 8. . ... . i i it
54. Chesapeake bay, upper series—sheet No. 1.0 o oo oL i,
5. Do.......... do...... Lheet No. 3. oo e
56. Patapsco river, Maryland . .. ... . . o Ll
57. Harbor of Annapolis and Severn yiver.. ..o . .. o e,
58. Mouth of Chesterriver, Maryland. .. ... . . . ...
59. St. Mary’s river, &e...... O e e e e
60. Rappahannock river entrance, Virginia. .. ... ... .o . e
61. Entrance to York Tiver. . ..o e
62. Pasquotank river, North Carolina. . ... . o i L o i,
63. Albemarle sound, North Carolina~sheet No. 1. ... _ ... . ... ... .. ... ........
64. Do..... do..ooa.. do...... sheet No. 2. L oo ..
65. Beaufort harbor, North Carolina. - . ... . . o . ...

66. Charleston harbor, South Carolina, (new edition,) 1858.. ... ... ... ............
67. Key West harbor and approaches, Flovida. ... ... ... ... ... .. ... ..
68. Coast chart No. 68, Florida reefs—XK ey Biscayne to Carysfort reef. . ..............
69. Entrance to Mobile bay, Alabama......... .. ... .o
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1-50, 000
1-20, 000
1-60, 000
130, 000
1-20,000
1-20, G060
1=20, 000
1—-10, 000
1-400, 000
1-40. 000
1-20, 000
1=-20. 000
1-30. GO0
1-20. 000
120, GO0
1-50. 000
1-30. 000
1-20, 000
1-20., 000
1-10, 000
1-5, 000
1-50, 000
1-80, 000
1-80, 000
1=30, 000
1-3¢, 000
1-36, 000
1-50, 000
1-30, 000
1-3G, 000
1-80, 000
1-80, 000
1--80, 000
1-80, 000
1-30, 000
1-80, 000
1-80, 0600
1-%0, 000
1-80, 000
1-80, 000
1-60, 000
1-60, 000
1-40, 000
1-60, 000
1-60, 000
1-60, 000
1~60, 000
1-80, 000
1-80, 000
1-20, 000
1-30, 000
1-50, 000
1-380, 000
1-40, 000
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No.
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o

1o L

41.
42
43.
44,
45,

. Sow and Pigs reef, Massachusotts. oo oo oo
- Tidal cwrrents, Long Island, New York. oo oo oL oL oL
. Pot vock and Way s veef ..o 14 U3

. Hudson river, lower sheet

31. Rappahannock river,

REPORT OF THE SUPERINTENDENT OF

. Mobile bay, Alabama. .. L. .o i i e
. Cat and Ship Island harbors, Misslssippio oo oo i
. Coast chart, No. 91, Misslssippi sound, Bonseconr’s bay to Round ixland. .. ... ...
. Coast ehart, No. 92, Missiszippt sound, Round island to Grand island ..o .. o0 (.o
. Eutrance to Galveston bay, Texas, (new edition,} 1836. .. ... .o .. oo .. (o ...
- San Dicgo bay, Californda. .. oo oo e i
. Entrance to San Francisco bay, California. ..o oo oo i il

2. Lust of preliminary charts and sketches engraved.

CAdams’s vook, Maine. .o e e
. Begemogein reach, Maine. oo L.
. Kenncehee river. oL . 21
. Portland harbor_ .. .. 8
- Portland harbor, {ecommissioners” line,) Maine. ... o o oo Lol .
3. York River hovbor, Maine . . oo i e e e
. Tortsmouth harbor, New Hampshire. ... oo o i
. Stellwagen's bank, (2d edition) Mussechusetts ..o 0 o0 0o L o Lol Ll
. Boston bay, Massachusetts .. oL L ..
10.
1t
12,
13.
. Tidal ecurrent, Nantueket shoals, Massachusetts. . ..o oo i it
1-240, 000 & 1-20, 000

Carrent chart, Boston bay, Massachusetts. . oL oo oo o Lo 0 L il
Minot's ledge. ... ... ... ... G 15 2 R
Sca-eoast United States, No. 4, south part of Massachusetts. ..o oo ...
Nantucket shoalr, Massaehugetts—uew edition. oo . .o 0 oo ine cooaaat

Juttermilk channel . ... CL ... 3 2P

. Chincoteague inlet, Virginia. ... oo o i i
. Sea-coast of Virginia and entrance to Chesapeake bay. ... o ool
- James river, (upper sheet,) Virginia. . .. oo o L.

No. 1.
No. 2.
No. 3.
. No. 4.,
. No.5..

Do...... do_.

. York river, from King’s creck to West Point, Virginia. .. ..o oot
. Wachapreague, Machipongo, and Metompkin inlets, Vivginia. .. ..o ...
38.
39.
40.

Ship and Sand Sheal inlets. .. oL Lo Lol
Entrance to Chesapeake bay . ... o s e
Cape Charles and vieinity. ... ... L it
Cherrystone Inlef. . ..o i i i i e e
Pungoteague Inlet. .. ... .. Ll i
Fighing or Donoho’s battery, Maryland . ... .. ... .. .0 Ll il
Albemarle sound, North Carolina. ... o L.
North Landing river, Virginia and North Carolina. .. .. ... .. ... . . .. .. ..

1-80, 000
1-40, 000
1-80, 000
1-80, 000
1—40, 000
1-40, 600
1-50, 000

1-1, 000
1-20, 000
1-30, 000
1-20, 000
1-10, 000
1-20, 000
1-20, 000
1400, 000
1-175, 000
1-100, 000

1-10, 000
1-200, 000
1--200, 000
1-300, 000

1-800, 000

1-60, 000

1-5, 000
1-40, 000
1-40, 000

1-10, 000 & 1-40, 000

1-200, 000
1-400, 000
1-80, 000
1-30, 000
1-60, 000
1-40, 000
1-200, 000
1-49, 000
1-20, 000
1-20, 000
1-20, 000
1-20, 000
1-60, 000
1-60, 000
1-40, 000
1-40, 000
1-100, 000
1-80, 000
1-40, 000
1-40, 000
1-80, 000
1-200, 000
1-40, 000
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No. 46. Diagrams showing the effeet of the wind in elevating and depressing the water in
Albemarle sound. - ... e e
47. Iatteras shoals, North Carolina- . . ... ..o o o i, 1-120, 000
48. Cape Hatteras. ... .. R 1-20, 000
49. Hatteras inlet.. . ... do ... (fourth editon)_ .. oo . oLl L. 1-20, 000
50. Ocracoke inlet...... doo e e o e 1-10, 000
51. Sea-coust of North Carolina, from Cape Hatteras to Ocracoke. ..o oo 1-200, 000
52, Wimble shoals, North Cavoline . oo e e e e e e 1=S0, (00
53. Beaufort harbor. .. ... do . e 1-20, 000
54, New river and bar. .« cdo. oo o oo e i 1-15, 000
85, Frying Pan shoals. .. .do. oo ool 1-120, 000
66. Cape Fear river and New inlet, North Cavolina. ..o oo o oo oo L. 1—490, 000
57. Entrance to Cape I'car river, (new edition,) North Carolina. . ... ... . ... ... 1=360, 000
58. Cape Fear river, from Federal 1oint to Wilmington, North Carolina. .. ... ... ... 130, 000
59. Gulf Stream explorations, 1853 ... oL L i 1-5, 00, 000
G0. Diagrams, Gulf Stream explorations, 1553 ... .. ... ... . Lo L L.
61, Gult Stream explorations, 1854 .. .. L. 1=-5, 000, 000
62. Diagrams, Gulf Stream explorations, 1854, ... ... . ... ... oo,
G3. Gulf Stream explorations, I855. ... . o 1-5, 000, 000
64. Diagrams, Gulf Stream explorations, 1859, ... .. oo o oo
63, Do.. ... da. ... oo do. . 1860 e el
66. Gulf Stream chart from 184510 1860 . - . oot ottt e i i et e e ettt e e e e
67. Co-tidal lines, Atlantic Conast . o« oo vttt i it it e e 1-10, 000, 000
68. Diagrams of secular variation of magnetic dip, Atlantic coast. ... ... .. .. .. .0
9. Cape Roman shoals, South Carolina . oo oo oo oL oL o 0 o 1-100, 000
70. Sea-coast of the United States, No. 14, South Carolina_ ... . .o . oo o ... 1-200, 000
71. Winyah bay and Cape Roman shoals. .. ... do e 1-100, 000
72. Winyah bay and Georgetown harbor ... ... 16 10 R 1-40, 000
73. Bull’s bay, South Cavelina. ... . L o . o iiiiiiiiian 1—-40, 000
4. Comparative chart, Maffitt’s channel, South Carolina, (new edition). . ... ... ... _.. 1-5, 000
75. Maffitt’s channel, sections. .. ........... QO e e e e
76. North Edisto river, (new edition). ....... QO et e e 1-50, 000
77. Romerly marshes. ... ... .o .. ... ... do. il 1-10, 000
78. Savannah River entrance ... ... . .... Georgla. .. ... L. L. 1-30, 000
79. Savannah city, front and back rivers..... QO e 1-20, 000
80. Savannah river. .. ..o oo iii i i QO e 1-40, 000
81. Ossabawsound . ... ... ... ... ...... 1 1-30, 000
82. Sapelo sound. .. ... oL . ool G L 1-30, 600
83. Doboy barand indet. .. ... 0 ... G U 140, 000
84. St. Simon’s sound and Brunswick harbor.do. .. . oo i i i 1-40, 000
85. St. Andrew’s shoal .. ... . ... L. Ao i 1-60, 000
86. St. Mary’s bar and Fernandina harbor, Florida, comparative chart. ... ..o ... 1-20, 000
87. St. Mary’s river and Fernandina harbor..do. ... ... ... Lol 1-20, 000
88. St. John’s river and entranee to Brown’s creck, Florida. ... .. ..o L. 1-23, 000
89. Mosquitoinlet. . ... ... .. L ool do. e 1-40, 000
90. Cape Canaveral ... . ... ... ... . .. ... ... .. don e 1-60, 000
91. Flovidareefs. . ... i i e e ie e G s 2 1-200, 000
92, Turtle harbor. . . ... .. o s oo 1-40. V00
93. Beacons on Floridareefs. . ... ... ... . ....... 4
94, Coffin’s Patches. - . . .. .. ... ... do. . ... 1-20, 000
95. Key Biscayne, Cape Sable and bases...... ..... doo .ol 1-60, 000 & 1-400, 000
96. Legaré anchorage.. ... ... .. ... . ceoireniannn L P 1-20, GO0
97. Key West harbor, (second edition).............. L P 1-100, 000

98-103. Key West tidal diagrams. .. ... ... _...... Ao e
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No. 104. Rebeeca shoals, Florida. .. oo oo oo e 1-600, 000
105. Reeonnaiszance of vieinity of Cedar Keys, Flovida. .. ... .. ... ... ... .. 1-300, 000
106. Channel No. 4, Cedar Kevs. .o ... .. do. .o e 1-30, 000
107. Cedar Keys and approaches, (new edition). .. . . do. . 1-30, 000
108, OcillxIver. o o e e 1-20, 000
109. Bt Mark’s bar and channel © oo ... 1-40, 000
110. Middle or main and western entrances, St. George’s somund, Flovida. .. ... .. ... ... 1-80, 000
111, St. Andrew’s bayv . ..o oo il do.o ol oL 1-40, 000
112, Entrance to Pensacola bay .. .. ... .. . o oo .. L 130, 000
113. Escambia and Santa Maria de Galvaez bays.. ..o .. .. ... do. .ol oL 1-30, 000
114, Beascoast of part of Alabama and Mississippi. .. oo oo o oo oo oo oL 1200, 000
115, Mobile bay, (second edition,) Alabama. .. ... .o . . L. 1-200, 000
116. Horn Island Tass and Grand bay, Mississippi .o oo o o oo i oL, 1-300, 000
117 Doo.oooo oL do.. ... do... ... (new edition). ... ... . L. . 1-46, 000
118, Paseagounlaviver. ..o oL oLl A0 et e e 1-20, 000
119. Biloxi bﬂy ........................ Ao . 1-40, 000

120-129. Cat island tidal diagrams. .. ... ... ... L
130. Pass Christian - ... . . .. ... Ao e i 1-40, 000
131. Delta of the Mississippi, Louisiana .o o0 oo o o o0 Lo 1-60, 000
132, Passea Loutre. ... ... ... QO e e e e 1-20, 000
133, Gulf of Mexico, with profiles of deep-sea soundings, (new edition) ... ... . ... .. 1-2, 400, 000
134. Barataria Bay entrance, Loudsiana. ... ... oo Lo L. 1-30, 000
135, Pass Fourchon.......... QO o e e e e e e 1-10, 000
136. Timballier Bay entranee. .doo oo .. 1-20, 000
137. lsle Dernieére, or Bhip Island shoals, Louisiana. ..o o oo oo 1-80, 000
138, Atchafaluya bay ... oo o oot Y 1-50, 000
139. Eutrance to Vermillion bay and Calcasieu river, Louisiana ... ... ... 1-30, 000 & 1-40, 000
140, Sabine Pass, D emas oot e it it et e e e e e e e e aanaaaa 1-40, 000
141. Sea-coast of Texas, from Galveston, south. ... . oot e e e et eiaennn 1-200, 000
142. Rea-coast of the United States, No. 31, part of Texas. ... ... ... .. ... ... 1-200, 000
T4, San Luis Pass, T esas. oo e i i e e e et et c e e e aaaaan 1-20, 000
144, Aransag Pass, Texas, (2d edition). oo oo o 1-30, 000
145, Intrance to Brazos river, Texan o .o . i i i et 1-10, 000
146, Entrance to Rio Grande river, Texas. . ..o o cii it i it i i 1-20, 000
147. Diagrams of heights and Iunitidal intervals of diurnal and semi-diurnal tides in the

Gult of MeXIC0 ot e i e e eme e

148, 149, Co-tidal lines, Gulf of Mexien, (2 plates) .. oo i oo il
1500 T¥pe CUrves . . ... it e
151, Wind eurves, Cat Island - . o oo oo i e
152, Alden’s reconnaissance, Western Coast ; lower sheet, San Francizco to San Diego,

(new edition,) Calitornia . oL oo Lo Ll 1-1, 200, 000
153, Cortez bank . - . Lo e e e emae s 1-100, 000 & 1-1, 200, 000
154. San Dicgo entrance, (new edition,) Californin. .. ... ... ____... 1-150, 000 & 1-25, 000
155. Geological map of Ban Diego, California. . ... ..o oo o oLl 1-1, 608, 000
166, Catalina harbor .o e 1-15, 000
157. San Pedro amchorage and vicinity of Santa Barbara, Californda. ... ... .. 1-20, 000 & 1-40, 000
158. Anacapa island, (zketeh,) California. ..o oLl
159. Anacapa island and east end of Santa Cruz island, California. ... ... ... 1-30, 000
160. Prisoner’s harbor, Cuyler’s harbor, and north anchorage Ban Clemente island,

[T D140 ¢ 8 S AR 1-20, 000
161. Santa Barbara, California. .. o . .. i 1-20, 000
162. Eastern entrance to Santa Barbara channel. California. .. ... ... ... 1-80, 000
163. San Simeon, Santa Cruz, San Luis Obispoe, and Coxo barbors, California.. 1-20, 000 & 1-40, 000

164,

Point Coneeption, Califormia . .. ... . ool 1-40, 000



No.

164.
166.
167.
168.
169.
170.
171.
172,
173.
174.
175.
176.
177,
178.
179,

180.

181,

182.

183.
184,
185.
186.
187.
188,
189.

190.
191.
192,
193.
194.
195.
196.
197.
198.
199.

200
201.
202,
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
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Point Pittos, Califormia - ... .o . 1-20, 0600
Monterey harbor. do_ ... i i—40, 000
Monterey bay ... .do. o L. e e 1-60, 000
Geological map of Momterey, California. . ... ... . ... ... . ... 1-150, 000
Santa Cruz and Afio Nuevo harbors, California. ... ... ... ... .. ... i-1, 200, 000 & 1-40, 000
San Pedroharbor. .o .o L. do. o .. 120, 000
Entrance to San Franciseo bay..... ... Ao e e 1-100, V00U
San Franciseo city, (new edition). ... ... QO e e 1-10, 000
Geological map of San Fraveisco....... doo. oo 1-150, 000
South Farrallone island . .. ... ... ... ... do. o ...
Tidal diagrams, Rincon Point. .. ... ... L
Pulgagbase. . ... ... ... ... oL QO e 1-400, 000
San Antonio ecreek. .. ... ... ... ... QO e e e 120, 000
Mare Island straits ... ... ... ...... do. . .. 1-20, 000
Alden’s recennaissance, Western Coast; middle sheet, San Francizco to Umpqua

river, California and Oregon. . oo L .. 1-1, 200, 0600

McArthur’s reconnaizsance, Western Coast, from Monterey to mouth of Columbia
river—sheet No. 1, (3d edition)
MeArtlhw’s reconnaizsance, Western Coast, from Monterey to mouth of Columbia
river—sheet No. 2, (3d edition)

McArthur’s reconnaissance, Western Coast, from Monterey to mouth of Columbia

river—sheet No. 3, (3d edition). .. .. L.
Alden’s reconnaissance, Western Coast—northernsheer .. ... ... ... ... ..., ... 1-1, 200, 000
Point Reyes and Drake’s bay, California. ... ... . o . o .. 1-40, 600
Drake’sbay ... ... ... P 1-40, 000

Geological map of Point Reyes_ . do ... oo o o oo
Humboldt bay, (new edition,) ... .do._ ... .. .. ... 1-30, 000
Trinidad bay .. ... ... ... .. do e e 1-20, 000
Shelter cove, Mendocino City, Crescent (lity harbors, and Port Orford or Ewing

harbor, California and Oregon. ... . .o L. 1-20, 000
Crescent City harbor, California . ... .. ..o .o o i 1-20, 000
Umpqua river, Oregon .. ... .o i 1-20, 000
Mouth of Columbia river, Oregon, (2d edition) ... ... .. .. ... ... . ... ... 1-16, 000

Do......... do...... 6 U 1-200, 000

Entrance to Columbia river. .do. . .. ... L. o e 1—40, 000
Tidal diagrams, Rincon Point, San Diego and Astoria, California and Oregon. .. ...
Co-tidal lines of Pactfic coast . .o oo oottt i i et e e e e 1-10.000,000
Cape Disappointment, Washington Territory ... ... . ... .. .. .. .. ........ 1-20, 000
Shoalwater bay................ Ao e 180, 000
Alden’s reconnaissance, Western Coast, from Gray’s harbor to Admiralty inlet,

Washington Territory . ..o co i e et 1-6G00, 000
Greenville harbor, Washington Territory. .. ... .o o0 (oo i L. 1-20, 000
Cape Flattery and Née-ah havbeor, do_ .. ..., .. ... et 1-40, 000
False Dungencss.......... ... A0 e 1-30, 000
New Dungeness....... ... T 1—-40, 000
Washington sound. ... ... ... .. doo .. 1-200, 000 & 1-600, 000
Port Townshend, (few edition,). .do. ..o . oo ... 1—-40, 000
Duwamish bayand Seattle harbor.do. .. ... .o L. 1—10, 000
Smith’s or Blunt’s irland . ... .. .. do. . .. =20, 000
PortLudlow. . .. ... ......... Qoo 1—-20, 000
FortGamble .. ... ... ... .... [ Y L. 1-20, 000
Olympia harbor. .. ... .. ... ... Qo e 1-20, 000
Steilacoom harbor........._... 5 2 g 1-30, 000

Bellingham bay. . _............ s P 1-40. 000
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No. 213. Blakely harbor, Washington Territovy ... ... .. .. . ... 1-10, 000
214. Semi-ah-moo bay......... 4 P 1-30, 000
215. Base QPPAPATUS « - L c ot i ie e i i i ie e ta e eaae e e
216, Self-registering tide-gauge . ... . e i e e
217. Craven’s current indicator. ... - .o . Ll i
218. Craven’s specimen box for deep-gea soundings. .. .. ... ... .. ... ..

. Mitchell’s sea-coast tide-gange. ..o oL L L.

220. Figures to illustrate Appendix No. 33, 1854 . ... ... . . iiiii..

. Diagrams of secular variation in magnetic declination, 1855. ... ... ... .. .. ...

o
—
&

oo
[ )
WO -

2. Lines of equal magnetie declination ... oo o oL oo oL 1-1, 500, 000
. Boutelle’s zeaffold for stations, and Farley’s signals .. ... ool
. Boutelle’s apparatus for measuring preliminary bases .. ... ... . o il
. Diagrams to illustrate carthquake waves at San Diego and San Franceiseo. ... ... _.

e W

s
[

[
B
G QO

. Diagrams of’ secular variation in magnetic declination, 1856. ... ... .. ... ... .

&

I\

[
-3

o Sands’s gas-pipetripod. oL L e
. Sands’s specimen box for decp-sea soundings and revolving helintropes . .. ... .. ..

N
[
wn

229, Map of magnetic declination ... .. e e e e
230. Map of magnetic dip and intensity ... ... oL ol
231. Apparatus for meagsuring minor bases .. ... ... L. Lol
232. Palyconic development of sphere oL ..o oL Lo o oL L
233, Diagrams illustrating telegraphic methods for difference of longitude. ... ... ...
234. Dingrams showing injury to boiler of steamer Hetzel ..o oo . o .. Ceiae
235. Project limits for charts sgolomy and goaopg - vmncrmrmmmmm o meaao
236. Diagrams of winds of the Western Coast. oo oo i iii i
237. Diagrams illustrating loss of magnetism. ... .. ... . ... . ...l v
238, Apparatus for measuring preliminary base lines .. ... ..o oo oo Ll
239, Trenchard’s tide-gange. . ... ... ..... O B
240. Mitchell’s tide-gange. . o oo oo e e aeeaaa.
241. Diagrams illustrating the descent of sounding weight and line in deep-sea soundings
242, Project limits for finished maps, c5445, on the Atlantic and Gulf coasts . .........
243. Three sketches llustrating the Superintendent’s paper on currents near Sandy Hook
244. Diagrams of maguetic and meteorological observations at Girard College, Philadel-
phia, in 1840-"41-"42-43"44, and 45 .. oL L. L. ... ...

245. Diagrams of obscrvations for temperature, wind, and atmospheric pressure, made by
D, E. K. Kane, U. 8. X, at Van Rensselaer harbor in 1853 and 1855 .- .......

246. Lines of pqual magnetie variation for 1858, ... ... .. . oo oo
247. Trowbridge’s improved deep-sea sounding apparatus.............. e e
248. Mitchell’s sub-current apparatus and form of pile for sea structure.... ... S
249. Sketeh showing progress of the Coast Survey to 1861, ... ... ... . _._..__..
250. Plan of magnetic observatory at Key West. ... ..o . ..
251. Diagrams showing results of magnetic observations at Key West. ... .. ...
252. Mitchell’s specimen cup and Gilliss’s dividers ... ... ..o o o 0. e
253-274. Progress sketches_ Lo il

Repart of Mr. George Mathiot, tn charge of the Electrotype and Photographic Division.

Coast SurvEY OFFIicE, September 30, 1861.
In accordance with the established usage of the office, 1 respectfully present the following
annual report of the operations of this division:
Since the date of my last report (September 17, 1860) we have made sixty electrotypes
of the engraved plates of the charts of the survey. Of this number thirty-six were ‘‘altos,”
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or reverses of the engraved plates, and twenty-four were ‘‘bassos,”” or duplicates of the
engraved plates, made from the *‘altos.”’ I append a table of the engraved plates to which
the process was applied.

The reduction of the original sheets of the survey by photography has continued in suc-
cessful use during the year, and the application of photography has been extended to the
copying of drawings and important tables, letters, and maps not produced in the office. By
the process we have made thirty-one glass ‘‘positives”” and one hundred and twenty-four
glass ‘‘negatives,”” and two hundred and seventy-two paper prints. Attention lLas been paid
to the improvement of the photographic process, and as a result of these efforts I am now
enabled to announce that we are successfully producing plates two feet square.

During the year I have been assisted by Mr. D. Hinkle, and again commend him for the
performance of every duty.

List of plates electrotyped in « Alto.”

Name of chart. No. made.
Long Tsland sound, middle part. ... oo o oo
Rappahannock river, No. 6. ..o i
Long Island sound, eastern part. ... it iiie i e it ie i aaeiaaa.
Seguin island to Kenncbunkport. .. .ooooo oo il il
Fisher’s Island sound - - . . oo oL e e
Monterey bay . oot i i e i it reeeceeaaaecaaea e
Muskeget channel . ... ..o . i
South coast of Long Island, middle part. ..o . L il
South coast of Long Island, western part. ... ... ... ... L.l
Savannah FIVer. . oottt it e i eieeeeeime e e aaaeaaa
North Edisto river. o cnnee i i et et et i cc i e aee cetvmmcaessamanaeean
St. Mary’s river and Fernandina harbor. ... ... .. oot
St. George’s sound. - . . o L. aeaiiiiiaeaiaaeiaaaan
Sapelo sound . .. ... i iiiieaien aeaaaecaaaaaa
Mississippi delta, Pass & Loutre. o cee i oo i e it
Portsmouth harbor. . . oo i et a et
Beucons of Florida reefs. oo . o it e e e aaammeaaaaan
Chesapeake bay, No. 2. oo e
Nantucket harbor. oo o oot i it e et ceieaeeacamcean s e
Sea-coast chiart, NO. 14 . @ i ee teer e i et mcceeeacaasacceaaeaaroaeseeeaaaanann
Rappabannock river, No. 1. . ... oL i

Do. Ao, NO. 2o e e e e e e e e emeeeaeeeaaa

Do. do. No. 3o oo iiiiie et it eeimeae meeeeaaeaeeaans

Do. do. No. 4. ... ..ol cee e e imeaeaeaemaeaa e

Do. s L VA S
Chesapeake bay, No. 6. ..o oo i i
Portland harbor. . . oo oo i i ettt eimeae e
Chesapeake bay, No. 6. .. ... ... it eiiieiaaeia
Eastern part of Mississippi sound. - oooo oo oL
New Bedford Darbor. . oot ce i e c it i i aeie teceatecasoaaene caacanacaannns
Wellleet harbor. o oot i i i i e teie e aaacmaanaeaaans
New London harbor. - . ... i e e
Gloucester Marbor. . . ettt ettt et e e e
Long Island sound, Western Part. . ..o eeeeue cuuaeecmaoneataanane nnmacannnoomnn
Escambia and Santa Maria de Galvaez bays. - .. . . ooiiiiiiiiiiian e

21

[l S I R e o I Rl e T el T S S e e i



REPORT OF THE SUPERINTENDENT OF

List of Plates electrotyped in * Busso.”

Name of chart.

New London harbor. . oo i e e e 2

Gloucester harbor. ... oo oo i
Long Island sound, middle part- ..o .o oo o e

do.
do.

Do.
Do.

Rappahannock river, No. 6. .. oo oo o i
Figher's Teland sound. . . oottt ot e e et e e e e e e
Muskeget chanmel. ... L. el
Monterey bay .. .. .. it ieaa
South coast of Long Tsland, middle part. . ... oo o L oL il
South coast of Long Island, westernpart. ... ... .. ... .. L ... oL L. .
Savannal FIver. ¢ o i i e e e e e ieieaae e
North Edisto TIver. - oo oot e et i e i it et it e e e iaieaneaann [
St. Mary’s river and Fernandina harbor. ... oo 0 o o o ool
St. George’s sound. .. Lol
Charleston harbor. . o oo ot it e et e e e

Chesapeake bay, No. 5
Chesapeake bay, No. 6

eastern part. . o .. ...
WOSRtern parb. - .. ...l

[ e R R T el o B o B B B R i A

Portland harbior. © .. . o e e e e e
Eastern part of Mississippisound. ..o oL Lo
Wew Bedford harbor. « o oo e e e e e e e
Talble of plotographs.
POBITIVES, J NEGATIVES. J PRINTS.
Subject. Scate. ! }
|
No. | Scale. No. T Scale. No. Scale.
- N I ]
Coast charl No. 21— New York buy and J
harbor. ‘
;
Tracing of plane-table sheet No. 751 .. 1-10,000| 1| 1-80,000 2 1{ 1 of 1-80,000 ¢ ; 2 g 1 of 1-80, 000
. | {1 of 1-80,000 | ( 1of 1.80,000
____________ do. -._--605 .| 1-10,000 . | , {1lo ,
P B el 2l s e
87 T [ 1 DU .. 1-10,0 Lo1- : o1 1-80, of 1-
Po o 735 il 10,000 1 | 1-80,000 2 i"?%iggﬁg !}{ 2 f iog %-gg;ggg
YO e e A0emoan 98 _.! I- ! ~ ot 1-s5U, : o
Do 0 708 .. 120,000 1 180,000 2 { 1ot 10000 | 2 ; L of 1-40.000
DO do--o.. 487 ... 110,000 1 1-80,000 2 4l ;zg,gggj o2 DRI
i f 1 of 1-80, .
____________ o599 | 1.10.0 L {1 of 1-80,000 | 1 of 1-80, 000
Do do 5 1-10,000 1 | 1-80,000 | 2 {10t1400000 | § 2 |} 1ot 1-40.000
____________ domn o789 | 1-10.000 [ | {1 0f 1-80,000 | | 1 of 1-80,000
S It it B - et
DO e A0memmee 808 ..| 1-10,000 1| 1-80,000 2 % -80, 2 { of 1-80,
DOmemcecnne A0cnnen 810 .| 110,000 1! 1-80,000 2 { Lo i:‘ég:ggg ) { Lot {'gg: 00
o ’ Rl
.................. 09 .. 1-10,0 i1 . | - 0 .
Do do 609 .| 1-10,000 1) 120,000 | 2 ;% }"H'gf,’:}}gﬁi 2 J? Lor 140 000
, . i ; (1of1- of 1-80, 000
DO.ooe e oo 816 ! 110,000 1 1| 1-80,000 2 { Lot 1-40,000 | } 2 |1 1 of 1-40,000
‘ 1§ 1 0f 180,000 | 1 of 1-80, 000
DO men 0. IO 608 _. 1-10,000 1| 1.80,000 | 2 !3 ! l o H )
; 11 of 140,000 1 of 1-40, 800
Do do 586 ..|1-10,000] 1| 1-80,000 | 2 ‘3 10f1-80,000| |, | {1 of 1-80,000
--------------- A » S i} 10f1-40,000!¢ * [} 1of 1-40,000
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POSITIVES., NEGATIVES. PRINTS.
Sabject. Scale : e —_—
! ! No. C Scale. No. Scale. No. Seade
S | S - S
Const chart No. 81—Cedar keys and vicinity. | ‘
Tracing of plane-talle sheet No. 780 .. 1-20,000 | oo ivemammcnas 1 1-R0,000 1 1-80.000
O e oo do. ... 705 .0 1-20,000 ..ol 1 1-80,000 1 1-80,000
1 i i
Coast chart No. 54— Savannah river, &e. § !
! |
Tracing of plane-table sheet No. 380 .1 110,000 o cvr o ooowarce. | 1 1-80,000 1 1-80,000
DO emeeeo 0o 383 .. 1-5,000 ol aemmacanan | 1 1-80.000 1 1-80,000
DOemaeveee e 0 ecnn- 385 ... ‘ 1 1-80,000 1 1-80,000
DO oo eee doo oo 379 _-; 1 1-80,000 1 1-80, 000
DO cceveemmnan d0ucunnn 803 .. 1 1-80,000 1 1-80, 010
[0 doooeoo. 809 __ 1 1-80.000 1 1-80,000
DOeemmemaeae d0uecnnn 803 .. 1 1-80,000 1 1-80,000
DO e emean dOeee e 809 _. 1 1-80,000 1 1-80,000
Coust chart Nu 8.—Porlland harbor and ‘ |
vicinity. : % .
. : | { 1-80.0 -R0, 0
Tracing of plane-table sheet No. 588 .. 1-10,000) 1| 1-80,000 | 2 e 00 } 2 5‘ I
‘ 5 . E ,{ 1 of 1-80,000 * | { 1of 1-80, 000
Dot doeo.... 587 - 1_107000L 1 1-36,000 1 2 7 1 of 1-40,000 | 2 1lof 1 40 000
: : i f 1-80,000 1 of 1-80, 0G0
DO ceaaee do--....465 .. 1100007 1 1-80,000 | 2 1 lof140.000 | 2 1 1ef 140000
i » ] 1 of 1-80,000 | { 1 of 1-80. 000
DOeaeceaiee do..... 666 . 1-10,000. 1 ] 1-80,000 { 2 ‘{ ing {-gg,ggg A %og 11;;[8 8?8
i H - )
DO e e do-.....735 - 110,000 1 180,000 | 2 1106140000 [ 2 | 1ef 140,000
! | H { 1 of 1-80,000 { 1 of 1-80, 000
DO do_.... 812 -- 1-10,000| 1| 1-80,000 | 2 Y Lof 1400000 ' T 2 (1 of 140,000
: ! .{ 1 of 1-80,000 i 1 of 1-80,000
Docaseeniiae RLCEEREES 414 .. 1-10,000 1, 1-80.000 2 11 0f 1-40,000 z’ 2 11 of 1-40,000
: i (1 of 1-80,000 { 1of 1-80, 000
Domeeecnnnean SCIPREES 756 .- 1-10,000 1| 1-80,000 2 i 10f1-40,000 [ Z 3 1of 1-40,000
. 1 of 1-80,000 : { 1 of 1-80,000
DOummmmeee e doen.-. 757 .. 1-10,000] 1| 1-80,000 2 g 1 o 120,000 } 2119 140000
. (1 of 1-80,000 { 1 of 1-80, 000
DOumeaeeeeee do......755 .. 1-10,000| 1| 1-80,000 2 4 1of1400000 F 2 |1t 1.40 000
, '{ 1 of 1-80,000 { 1 of 1-80, 000
Do.enen-. s-rd0eaannsB55 oo 100,000 1| 150,000 2 t Lot Lg0on st 2 1ot 140000
' | of 1-80, : y 1of 1-8
Doreeae e LSTEEE 466 .- 1-10,000 1 1-80,000 2 | 1of1-40,000 } 2 1o 1-40,000
Coast chart No. 9— Newburyport and vicinity. | ! ‘ !
| i !
Tracing of plane-table sheet No. 556 -~ 1-10,000 ' 1 1-80,000 1. 1-80,000
Do :1-10,000 1] 1-80,000 1! 1-80,000
1 1-10,000 1] 1-80,000 1. 1-80.000
1-10,000 1 1-80,000 1 1-80,000
. 1-10,000 . 1 1-80,000 1 1-80,000
1-10,000 | 1 1-80,000 1 1-80,000
Map of the District of Columbia from : 2in. to 1! 1 1-30,000 | 2 1-30,000
the plot-book of Wa.shmgton mile, | { W‘
Chart of the Potomac river from Alex- | 1-10,000 | . eoeue|-cncacooo. 1 1-30,000 2 1-30,000
andria to the Long Bridge, by the | ‘
Navy Department. | '
Map of the physical geography of the | RERSECEN SRR P PR ) . i 6 oo -
United States. |
, t
Coast chart No. 29— Sea-coast of Maryland j !
and part of Virginia. j I |
H i
Tracmg of plane-table sheet No. 264 . \ 1- 5 1 1-80,000 | 1 1-80,000
do.__... 31 _.‘1 1 180,000 | 1 1-80,000
Y T 522 .. 1 1 1-80.000 ; 1 1-80,000
RO (- T, 763 _.|1 1| 1-80,000 . 1 1-86.000
[+ {4 R 464 .| 1 1 1-80,000 ; 1 1-80,000
Three drawxugs of transit instruments..i___._.__ 3,1 of each. ' a
: .
Four letiers containing tide-tables .._.._______ 4,1 of cach. | !
i ,nteach
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] POSITIVES. i NEGATIVES. PEINTS,
| i
Subject. i Scale. |- - T
| No. Scale. No. } Scale, No. Scale.
| | :
Coast chart No. 11-—Cape Cod and viciniy. ; | | ‘ ;
t ; !
- ) § | ' ‘ { 1 of 1-40,000 {1 of 1-40, 000
Tracing of plane-table sheet No. 579 _-}‘ 1-10,000l 1 1-80,000 2 4( 1 of 1-80,000 % 2 31 of 1-80, 000
. 5 i | 1 of 1-40,000 {{1of 1-40,900
DO ceeees d0-eean 368 _. 10,0000 1 | 1-80,000 2 410t 180000 | | 2 .116f 180000
_ ' 1 of 1-40,000 {1 of 1-40,000
DOcmmaaeatt docaun-. 425 .1 1 101000 1 1'801000 2 i 1 of 1-80,000 } 2 r‘( 1 of 1-80’, 000
f{ 1 0f 1-40,000 1 { 1 of 1-40,000
DO e -t doecnna. 612 . 1107000 1 : 1‘80000 i 2 '{ 1 of 1_80:000 } 2 1"' 1 of 1-80, 000
I | = ‘» 1 of 1-40,000 { 1 of 1-40,000
DO ccimamaaaas [s (R 455 - 1-10,000 1 | 1-80,000 ! 2 % 1 of 1-80,000 % 2 ‘l 1 of 1-80,000
| {1 of 1-40,000 { 1 of 1-40,000
R do.-.... 795 .| 1-10,000 1 1-80,000 2 % 1 of 1-80,000 } 2 11 of 1-80,000
Map of part of Virginia in the vicinity | 1-15,000 . ... .o ... 11,in 2 plates. | 1-30,000 2 | 1-30,000
of the city of Washington, by U. 8. | X | i
Coast Survey. ! ; |
- . N : 1in2plts.! 1 of 1-30,000 10 of 1-30,000
The same, with additions.-......-.-. 115,000 .o oeunfiecinnnnns 25; 1in6plts.. 1 of 1-20,000 14 474 6F 1-20,000
The same, showing the woods - _ec oo .. 1-15,000 . o ecmcaaas 1in 2 plates. 1-30,000 16 1-30,000
Three tracings containing the hydro- | ... ool iicomcnooos 1in 4 plates. | 1-80,000 3 1-86,000
graphy of James river, Virginia. i i
Map of the approaches to New Orleans |.____...|...... [ 1 e icemas O
by the New Orleans and Opelousas |
railroad. :
A sounding apparatus, (Trowbridge’s)..|{sceecmee jconaan mcm—n- ) S O, 2 P,
U. 8.Coast Survey map of the physical | 1in. to |.__... - 1 ilinch to 30 mls. 6 1-30,000
geography of Virginia. 10 miles. | i
The same, with additions eaa.. commean 1in, 80 |iccuaiioeacmaann- 1in 2 plates. |1 inch to 20 mls. 18 1-20,000
10 miles. :
DOercmeeaaas L (o PR lin.to | cecu.]ecenmmnans 1in 4 plates. :1 inch to 15 mls. 6 1-15,000
10 miles. ;
Tracings of hydrographic sheets of the |.___ . .. | __ __|-ccooa .. 1in 3 plates, . 1-80,000 3 1-8G,000
Potomac river. !
Map showing the proportion of slaves |.oo..... e ————— 1 iiiiicanan s S0 PR
to free persons in the slave States. i
Sample of hachuring, (shaded hilly....] 1-10,000 ... ... ....... 5 20,30,40,50, |5, 10f leenicumaana..
! 60,and 80 M. | each.
Plane-table sheets Nos 805, 806, 607, | 1-10,000 .. __.|. ... 5 | 1-40,000 [ 5, I of 1-40,000
452, and 456, Drake’s bay, Cal. i each.
Plane-tablesheet No. 557, Barnstable bay] 1-10,009 .. camofencuaeca-- 1in 2 plates. ! 1-30,000 1 1-30,000
Three tracings of plane-table sheets | oo oo o | o . ooi.os 3, 1 of each. ! 1-40,000 3 1-40,000
Nos. , Sheepecot river, Maine. ‘
Finished photographs from tracings of = 1-40,000 ....__{-.... vanw-| 4,1 of each. | 1-80,000 {4, L of 1-80,000
plane-table sheets Nos. 396, 556, : | cach.
260 (1,) 260 (2.) ‘ ‘
Sketch of Mississippi river above the ________|.__.._. ; .......... B I R, 2 ememccmia————

passes,

Report of Assistant Edward Goodfellow, in charge of Miscellaneous Division.

the printing office, map room, and office for distribution of maps and reports.

Coast SURVEY OFFICE, Washington, October 1, 1861.
I have to present herewith the annual report of the Miscellaneous Division, consisting of

This division has been under my general supervision since the 1st of July, when Assistant

R. D. Cutts left the office.

ceeded Mr. W. M. Maynadier as clerk to the division early in May.

Much more than ordinary diligence has been shown, and extra labor willingly performed,
by the employés in order to meet the largely increased demands of the War.and Navy Depart-
ments during the past spring and summer for the maps and charts of the survey.

The records have been kept by Mr. Charles Balmain, who suc-



THE TUNITED STATES COAST SURVEY. 165

The preparation of the paper for printing, of the presentation copies of maps, and the
repairs and backing of plane-tuble sheets, are in charge of Mr. W. Mertz, assisted, since August
23, by Mr. F. Housam. Mr. John Rutherdale, assisted by Mr. John Barrett, has printed most
of the maps issued by the office. Mr. Henry C. Benner has been temporarily engaged as
printer since June 1.

The usual statements showing the distribution of maps, charts, and sketches during the vear,
the distribution of the annual reports of the Superintendent, and the number of maps, chartz,
and sketches printed, are herewith appended.

Of the ten thousand copies of maps, &c., gratuitously distributed, (nearly three times the
number of last year,) more than four thousand copies have been sent to the Naval Observatory,
for the use of national vessels.

Statement of Coast Survey maps, charts, and sketches printed during the year.

SectIox 1.

Progress sketch A vveen vt vanin ittt st i ettt e e 30
Progress sketch A Dis- v vevent i i ri i e e e 30
Eggemoggin Reachc «-ccv o it orit i e e e e e 50
K eNNe D TIVEOr « ¢ v s et et bae s tot ot taanne asaane cnes connsneeanen comane taennn 1
Portland harbor-+eev v cvvenn vann e e e et m e e mamae b e e e 95
York river harbor« -+ v v ccvi ces v e e e e et teee bae e s sae e s 592
Sea-coast of Maine, preliminary, from Seguin island to Kennebunkport ------ «-...- GO
Portsmouth harbor- .-« o e ci i e e e e 50
Newburyport harbor. ... .. coov ool i i i e e 40
Ipswich and Annisquam harbors. ..o oo viie i iiiaiiaiici e e 40
I{Ockport BT OT c v o o ettt e i e it te ettt et ieamee e e et e e 215
Lynn harbor...... Cerees et e s e e e he st et veia wrssa s s et e ana s 65
Boston harbOr’ I R I IR 130
Stellwagen’sbank.................................-.... . “es 20
P]ymouth L% a4 Yo > < S 29
Coast chart, preliminary, from Plymouth to Saughkonnet Point- ... ..occvvne vt 168
Wellfleetharbor -+« ¢ vt evnes T T I T e 300
Provincelown BarDoT « v ce it st ettt et im s et et e st A saea s 54
Bass RIVEr BarDor s o e e vt ciee ettt it teane s ias taae sassia s tee sea e e s R0
Nantucket harbor.e«« - v ov vvev oot e e ettt teaa iame e e et e e e 40
Muskeget chanmnel -« .o vemvnn e i e e 65
Holmes’s Hole and Tarpaulin Cove -« «veeerseee ciin vt e e caaes . 260
WoOd S THOLE BAIDOT - o o v v oe e taee tete tee e eis taaane e e e e 90
Sow and Pigs B = 30
New Bedford harbor e ee covi mvn v v cnin s e e e et tet aearae s e 200
Section IL
Progress sketch B .- o vt i i i e e e 30
Long Island sound, eastern PATE - e v et e e e 144
Do. middle part..-... et teteat erenet eteaes et e s 144
Do. western part..... C tea i te e ate asaemi Gmeses berana sae veen saes 144
South coast Long Island, eastern part. -« .. - o iin v i 40
Do. do. middle PaTt e e vn cent i e 80
Do. do. " western part ........................................ 60
160

Fisher’s Tsland sound -« v ot cen e ettt totmae beie it aa e s e
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New London Rarbor -- cie et it i i et oo e b ees tene nnnn
Mouth of the Conmecticut river.seeee it ou .
Hempstead harbor-ceo ot ot i i i it et
Romer and F]ynn Shoals . v ettt i e e s e e e e
Hudson river, preliminary chart.--. - oo o i i
Delaware Bay and River entrance .. eoveve i et ciinnn

..................

..................

..................

Do.-..do.v.ve.. do. -middle part s i i i

Do....do.eveea. d()..upper...do‘ Pttt e i e e et aan
Sca-coast of Delaware, Maryland, and part of Virginia« .. ...
Delawure and Chesapeake bays «eeeve i oo,

Progress sketch C . oo vviiiiieiiii i i i
Chesapeake bay, Sheet No. 1 -+ - covvi i ool
Do ... A0 o ND Qe e e e e e
TR\ T S
Do.-... doe e do - NOo. 4 t ettt it et ittt e e
Do.-... do-- - do--No. B oo i e et e

Do. .. o -cdo--NO. 6 it tetens tasere tooner sans vans
Patapsco TIVeT s ereve tomrrn tiit i i
Patuxent RIvVer entrance ++ve cevtat cnet teanss snsvos sosnas s
York River entrancCe - -« -« ccrert s oo nte tomenecnee sers vome an
Do..do-.. -upper part. S e et imee seaa b eat tes s teen s e
St. Mary’s river and Point Lookout +veeee e cviin .
Rappahannock river, Sheet No. 1 +..cvvveii e it
Doeveeen doeve e dor *NO. 2 teen tret tets voan cvinsnenas
Do...-.. doeeevdo- N0O. 8 v ter ettt vene toases cannae s
Do.veeeedoe-rdo--No. 4 cvvenn vvann e Ceed enen
Do.ev-.. do----do-NoO. 5 v i i et eraes et

Do. ... do-..do.

James River entrance «ceeee coesee coen ..

Sea-coast of Virginia and entrance to Chesapeake .. ........
Mouth of Chester river «+ v teir ciit ettt teniee cnoans s
Wachapreague, &c., inlets ---. -ccvve oo al L
Pungoteague creek «oev voen connonn ceeeins e e
Cherr}'gfone 1 oS A T T L T T PR
Ship and Sand Shoal inletseeevescvrcve i iien i i,
Fishing or Donoho’™s battery cecvevveviet o v e,

Progress 2 - o T 1
Pasquotank Tiver ~eeeer iveeini i ciii i e e
Albemarle sound, (preliminary) -« vevvivn it
Wimble shoalg t v v ve cvnair iiiiicii i vans Cesre aeaeas
Hatteras shoals v v vt ien cii i iee i e si e e
Sea-coast of North Carolina—Cape Hatteras to Ocracoke ... ..
Beaufortharbor__-_ ..... T srt e e e s
Cape Fear River entrance and Frying Pan shoals. -vcovnvnn v

Secerion V.

PYO{,‘;I"QSS sketch E-- cvev evvetrenenenennn [

Winyah bay and Georgetown harbor..... A RIS

..................

..................

..................

..................

..................

..................

..................

..................

..................

..................

..................

..................

..................

..................

..................

..................

261
3

200
40
40

139
89

131

120

240

30
20
20
65
40
45
56
90
136
270
280
25
70
70
70
10
70
85
175
60
65
75
15
75
50

45
40
41
15
45
185
66
166

30
5
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Port Roval entrance « -« «« . von v iiin it e e
North Edisto rlver « cor v oot ittt it i ettt it tias taee st aens e v
Savannah FIVET rerats o ts et srrr tonoann cnnars srosas suas PN
Romerly marshes «voveevoen o i i e e

Sapelo sound .

I)oboy barand inlet «++« e v v nr st v an e ee it tect ettt et e e
St. Simon’s sound and Brunswick harbor. -« - v oee oo i iie i i

SEecTiON V1.

Progress sketch F'ovr e evanns Ceeeas saaae et e mnae s et c e caa e
[ S s s TP
St. Mary’s river and Fernandina harbor ...... e

St. John’s River entrance « +««v cevv vt

Do-.c.on.. do

SCUPPET v e v s reee e st s s s e e e

Musquito 0 1 = S
Cape Cafiaveral shoals «+vv v et i i e e
Beacons on Florida reefs <« v v v i i i i e i e e e e e

Turtle harbor.

.............................................................

Cofin’s Patches e ottt tin e ettt st eiet ti setsas sasons sssane saastevenans
Key Biscayne and Cape Sable bages « -« vevvenvnen coiiaii i i
Legaré anchorage ..................................... e eresae b e e,
Key West harbor and approaches +«....cco. .

Rebecea sh0al8 c v v crer st vt te s ittt i e it sme e e
Tortugas SHOALE vt e v s s ottt s et e s it it taa i ce e tsan et ar e e e e

Tampa bay---

Progress sketch G..-...............-...................». .................
Cedar keys and approaches - «ccavoentcreiianis veiiii i it i

Qcilla river ..
St. Mark’s bar

‘d,ud cl]a]]l]el --------------------------------------------------

St. George’s sound, eastern parte -« e v ver vrir ettt ieie i cie e e e
St. Andrew’s bay ..........................................................
Entrance to Pensacola bay cv e s et e i ceur ws s e saees s tees seae s s e ecar e e

Progress gshetch H. - v v teer teanre it ateess vens conases f et e e aren s PN
Mobile Bay e voeecreconer vt ientnonaneteerenens Ceee et e e e
MQbﬂe Ba,y CINLTAIICE « + o« v v evts sssaos oo torn cace to sone sasnas sosoes snsesasanasa
Horn Island Pass and Grand bay - -+« cvevnn it ivi it it e e
Pascagoula River entrance e+«v -vovverscvns innn e e b ea e e e e e
Cat and Ship Island harbors - - - vever v vt oot i i i e e e

The Rigolets .

.............................................................

<o O

(39
@O w w
>

o
o

100

30
56
100
50
100
70
375
100
196
100
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Delta of the }[ississippi .....................................................
Passe A Jiomtre e v oo v ce it vttt it it bt s e st taee ae e e r e e e
B&rratariaBayentrance. e mee e ma taee eae bt e et teet tee v e e
Pags FOUICR O - s o v e it i i e e e e i eem e a e e b aae e et e

Timballier Bay CNITAIICE - + s ¢ e v u s ev v s oatae eos s stansn sttt tesess tane assess sveens
Ship Tsland shoal-« cvevvt e it i it it e e e
Atchaﬁllaya b;)y ............................................................
Entrance to Vermillion bay and Calcasien river +« . voer i i anaiin e onnn
SectioN IX,

Progress Lo 2 7 W
Sabine Pass . -

Galveston CNETANCE - c v vt v v sttt temaaa st caas saaese Saaaan reae e eas e [P
Galveston bay - «cove it ter it et it e e e aaa s e e
Sea-coast of the United States, No. 31 -veeee i miaene it taieniintien i,
Coast chart No. 106, (preliminary,) from Galveston bay to Oyster bay. ..-.........
Coast chart No. 106, (preliminary,) from Oyster bay to Matagorda bay «+.... cvvatn
San Luls Pass + tccete saen sres toss sans cnes enaoes sasass snnssanosssansssns snns
ATA11SAS JPASS covo v e cnns sossan soers sanenumonems cnne sasaan et beenas b e
Entrance tO BrazZos TIVET « -« v cote tate svmn s tataessess seoeansosennasns annans
Entrance to RI0 Grande TIVer sees sot e e cane v sone snsanssras soresnsstons sans

Reconnaissance of Texas coast, and sketches of Espiritu Santo and San Antonio bays

SectioN X,

Progress Bt J o ettt s tenit t i i e b et s e bt e e e s saae s e
Reconnaissance of the Western Coast, upper sheet +«-- - o i aeiann

Po-ver vevie e, do---.do-- middle sheet - «cv v c it et tevennseas cnas

Doveee vvevis e do--« do-»-Jower sheet +ves vessseoens ctve renanse snssas
Crescent C1ty AT D OT « v s oo ees vttt e 1aae car e e taes sos s snas avasar e nres sranas

MISCELLANEOUS.

Chart of the Pleilades « oo e siee it sureuenens sott st sotunersses saes ssvsnnosns
Diagrams of observations at Girard College ---- -- .o veeiii i,
Gulf Stream explorations for 185375455 «vvvnv it ittt
Diagrams of Gulf Stream explorations for 185854 ... v viviaiciii i,
Saxton’s metallic thermMOMELer « o« ot on taoees sraeus sarsess sanaas sans evanessonsan
General progress BREEC s v v oot s me i i et bt s sttt b he et st e e
COTIPASSES + v v v v v v e s e tn anre ae s aaaas o eiaee sent taees ba s et i e
Circular protractors +«eess s veinn sveets aiitones srennnseenaenn e reiean aresnn
Specimen plates ...........................................................
a3 ¢ T
Qua,rterly proofs ..........................................................
Diagrams for tidal division «eevenceeenrieiieiaeniian, Ceeeh e e e e s .

110
115
145
100
100
120
140
100

30
105
50
25
80
101
101
140
130
181
105
15

30
40
35
10
50
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Jor sale, usc of office, and gratuitously.

Names of charts.

‘ Turned over . For use of Gratuitously Total,

Richmond’s Tsland harboreeee oo o e occmaccaaann semcmaa reememmane—-
York River harbor oo om i icsencacmccaceaemenan
Newburyport harbor __ oo i mme e cceeccdeancaan,
Ipswich and Annisquam harbors ...
Gloucester harbor
Rockport harbor

Salem harbor ceeceoomcmcca i aena mmmeecmemescacmemcmemm—anac )

Lynn harbor oo oo oo e e eee o dsececcmcmccec-mmmaa-
Wellfleet harborT o o o e i em i cieicecaan

Bass River harbor e ccnccceccncnenommcrcacnmnrcrccmmcneccac o
Boston harbor, 35355
Boston harbor, sws3
Plymouth harbor
Provincetown harbor oo e oo caane
Harbor of Wood's HOM cvme cmae ccicicrnccictcvcnmmccmommmmrmm e
Nantucket harbor oo coueeeocaccrernaraena Cremcercmmecmman e
Edgartown harbor - . cccvacmcamaenaao o2 e ememammo—m i —— e
Muskeget channel .o iicaae e cccceeccmncmmma. -
Harbor of Hyaunis oo v e me e e e i cce e cce i acmeemm e
Harbors of Holmes’s Hole and Tarpaulin Cove
Harbor of New Bedford oo e cmce oo et me e eceeeeea
General coast chart from Gay Head to Cape Henlopen
Long Tsland sound, eastern sheet
Long Island sound, middle sheet

Long Island sound, western sheet
Fisher's Island s0UNQ . cccccecmcmarmermencaraucracamcsanaramaanmn-
Harbor of New London
Mouth of Connecticut river
Harbor of New Haven

Harbors of Captain’s island, east and west
Oyster bay or Syosset harbor .o oo e iriim e
Hart and City islands and Sachem’s Head harbor
Hell Gate

New York bay and harbor and the environs, yylgy--ancaan meaeemman
New York bay and harbor and the environs, ypleg--acaacecioamruan.
Eastern part of south coast of Long Island .. oo oo
Middle part of south coast of Long Island. .. ooocvcoeeo e cmeanaunn. :
Western part of south coast of Long Island .__.. ecmamerecmmr - :
Hempstead harbor ... .cu. hecmeammenronon. R

Delaware bay and river, upper sheet. o oo o cauicencanenn. :

Delaware bay aud river, middle sheet

Delaware bay and river, lower sheet.occuumneon e tmemmeem o

Patapsco river

Mouth of Chester river

Harbor of Annapolis and Bevern river

York river, upper sheet

York river, lower sheeteuveuceaa cocmun.

Pasquotank river coeaee e cmceacmeme e e R,
22

t

for sale. office. | distributed. i

‘ |
............. 3 34 | 37
z | 34 38
____________ ! 6 | 3¢ % 40
| 6 | 37 | 43
lesmammacoeen ; 6 36 42
e ‘ 1 (I 79
............ ! 2 . 6 8
_____________ ‘ 1 44 45
7 49 56
Cemmmmeeees 43 | 4
89 141
14 14
............. 7 39 16
: 6 ‘[ 39 45
: 6 | 853 91
5 41 41
. 2 2
1 50 51
............. 2 39 11
2 ! 43 45
2 a3 45
7 i th 85
7 63 90
6 | 53 59
7 53 90
4 | 33 37
7 33 40
6 i‘ 32 38
6 | 55 41
5 | 30 35
2 31 33
1 42 43
2 26 28
1 29 30
1! 55 56
8 31 | 39
............ } 8 | 25 33
20 | 17 114 151
S ; 4 89 93
jeememmnnanas | 2 l 60 62
emmnmmcnaans '1 1 j 26 37
.......... y 3 | 66 | 69
| 23 | 55 f 122
| 41 57 | 12
30 | 54 128
s 91 | 196
! 65 | 34 99
‘ 100 | 73 | 183
\ 1 \ 4 74 149
| 1| e 14 | 189
fommmmeoenn! 3 | 36 | 39
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List of Coast Survey maps, §c., distributed—Continued.

Turned over ' For use of | Gratuitously

Names of charts, . | Total.
for sule. | office. | distributed.

Beaufort harbor . - Lo e e ccdmm——aa 11 18 ‘ 71 100
Cape Fear Hver Ntrilce ca mauacncmeeemamauaname-ce oo camem e 21 10 | 67 98
Cape Fear river, from Federal Point to Wilmington o cccoccmcoccan [ icciaiaaaans 10 ; 101 111
Charleston harbor .o o i ccmcacccmmee - 249 i 241 554
Cat and Ship Island harbors... 15 | 35 50
MObile DAY e et i i ccbacctccicmccmancccmecmmammaaaonn- 87 108 218
Mobile Bay €nlrance . o ..o i eeeceaecenn e cmcecmrmmn e ————————— 9 46 65
Galveston entranee. ..o .. e e e e mem e ammm e e eimmee e i e e 47 32 79
GAlVESEOD DAY - o i e ee et e m e et e e 1 ............ 26 6 32
Key West harbor and approaches . ceevee e icocrcccemmmeccamcmammnn 25 ; 41 131 197
Pensacola harbor oo a e v oao e c e caae ;e emcmm e e mcm am e am— e 21 ! 129 230 380
BN DIeEO DAY o e e o e e cdeeccceccmccaeacmaecmeemecmamma— -l ek —m—ans 9 51 60
San Francisco bay entrance . ... v v ce e cmce ccmomccoccacec e m——- o amanama- 23 69 92
Preliminary charts of—Kennebec Tiver entrance oo aceo oo cceeoace jcaccmaccootacicmaaan 96 96
Portland barbor - .o .o ool 3 22 25
Portsmonth Barbor . __ e i cmmmme cmmm e 20 20
Sea-coast of the United States, No. 4 .oo_...__. 50 5 123 178
Minot's Led@e e e ace e meccmmcm e mmmfemmeamma———— 3 78 81
Comparative map of Hudson 1iver. ceaue commaca]iancmmcacaan 1! 44 45
Little Egg Barborecoa cm o e ccee cccca i ccecn i cacamcnanas 2 f 27 29
Delaware and Chesapeake bays . oeceve ccae oo 22 30 58 110
Delaware and Chesapeake bays with cotidal lines. i . ..o __ a 1 ‘1) 22 23

Sea-coast of Delaware, Maryland, and part of | ! |
3 Yo S USSP PRI E 4 73 (e
PAtuxent river, UPPer « e oo ceccacccmocccmmacionacmanncas sommmmcme: | mammema——— ~mmmmo=o==
Patuxent river, loWer.e e aceecmem cmmscccccaclrcececaaane-s 36 53 33
Rappahannock river, sheet No. 1, gpaogeemocarlomaaameaenns 71 39 110
Rappahannock river, sheet No. 2, gudpgocemmas]iaaneaaaann 6 20 26
tappahanuock river, sheet No. 3, ggdgg--mnmm-| --ommmeana- 6 20 26
Rappahannock rtiver, sheet No 4, gudog-vcmmmnsl caemeaana 6 20 26
lappahannock river, sheet No. 5, gylgg--vman-iococmmcsnanclommaanaaos 20 20
Rappahannock river, sheet No. 6, ;3gg--naannj-cscscnanan- | D, 29 20
James river, upper........ e wmm e emmseesmm——e osaemcasacee mmmm————— 30 30
James river, Jower oo oo ceemecee e cccaceac|iemmm—aeenan 17 55 72
Chincoteague inlet. . o] cmmeaem—- 46 56 102

Sea-coast of Virginia and entrance to Chesapeake

DAY e e e e - 10 29 91 130
Norfolk Barbor. oo ceeirmicr cacnnnas 1 63 112 176
Hampton RoadB. . cecoicneneccncccarcnmnenan- 21 79 122 222
Albemarle S0UNA « oo car e cemanemcann | v mae 8 67 75
Comparative chart of Beaufort harbole e cocacelocnvcccceacclun [P DR S
Ocracoke inlet . oo oo miiecmcicce e cilcncccaaacan- 8 6 9
Hatteras and Ocracoke inletS..oueecmcacnnaa.. 1 3 69 73
Comparative chart of Cape Fear entrance - ___.. 1 2 1 4
Cape Fear river and New inlet.cuvececcnceoifevnnmmmeenn|ommnncanas! 10 10
Frying Pan shoalS oo veimnvecasannecraman jorcaencanna. | 2 44 46
New river and bar. o e ceeeiciucinmcncreenanoliemecanaanes 3 67 70
Bea-coast of South Caroling v iccw oo cneno]iommmmacanen. 1 93 94
North Ldisto rivereeecmecacscccaacaccan coo.| enaaceoacs. 38 51 89
St. Helena sound .o oo oL ____.__. 1 30 60 91
Winyah bay and Georgetown harbor____ ...} oo..... 48 30 78
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List of Coast Survey maps, &ec., distributed—Continued.

Names of charts, Turned over - For use of ; Gratuitously Total.
| for sale. office. distributed

Preliminary charts of—Port Royal entrance - ce oo e oamccceeeensosecliaoaaomaaaa.: 11 | 20 31
Entrance to Savavnah river .. ceonivaniooll i ! 43 } 116 . 1749
Savannah city, Front and Back rivers .. ‘ S i1 14
Sapelo 80UNd oo e i e i i ccenaaa | 38 70 109
Doboy bar and jolet . cu oo iinmm e ‘ : 38 44 92
8t. Simon’s sound and Brunswick harbor .. . ! 4] 36 88
Romerly marshes oo, cccceaannn U 34 56 95
8t. Mary’s bar and Fernandina harbor caeowo. i oo oo, : 12 24 36
St. Mary's river and Fernandina harbor. oo ‘ 16 ‘ 52 0 132
St. Jobn’s river, from entrance to Brown’s creek ; 1 42 40 B3
St.John’s river,from Brown’screck to Jacksonville 1 37 23 61
Comparative chart of St. Johu’s river | | 51 52
Florida reefs oo oo oe oo i ceao 2 3 24 24
Waccasussa bayeew e commmeamce e iommmmecaes fememcmmn s 8 42 50
Cedar keys -.. 1! T 72 U
Legaré anchorage  veee e o me cocccma o mees oo 2 27 24
Tampa bay ' i 4 : 42 40
Ocilla river i 27 ‘; 22 49
Apalachicola river 1 2 ; 4 7
St. ANJTEW'S DAY 2o e em e e e cmeeem mmmmmme e oo s [ 3 39
Sea-coast of Alabama and Mississippi ..o._o__. o 1 3 115 119
8t. Louis bay aud Shieldsbore” haybor....o___._. . 1 1 60 62
Biloxi bay cceemmeia i eiecacnas e m e ————s e ememean ; B 33 B
Mississippi City harbor - __..___oo__.___..., 1 1 61 4
Grand Island Pass cccecmcccaniommaeeccceana. | 1 26 45 | 72
Mississippl sound oo oo oot oot e 10 92 | 102
Delta of Mississippl HVereae e e e cwan i cnmaoaos ‘ 10 33 94 137
The Rigolets e e i ceeeeiee i mmcaea e 1 . 21 i 22
Passe A LoWbre. oo cae o ooe oo e iimaan [ 30 | 30
Atchafalaya bav. o e oLl U 27 43 T4
Ship Island shoal. ... e %,_,__‘_,___,i 26 . 3o
Reconnatssance of coast of Texas __..___._____. i 1 53 75 124
Sea-coast of United States, No. 31 oo o] cormvmcna- ! 26 e e, 26
Matagorda BaY.ccaen cceccccccccmmeaamomaaa- 11 26 | 42 79
Brazos river, entr8nce . o cce e ccce e ceecemfircnmmm————- 27 95 122
San Luis PASS « oo oo oo oo oo ccce | e ames ‘ 27 | 46 73
Coast chait Galveston bay to Oyster bay ..____. romm e [P i 50 ! 50
Coast chart Oyster bay to Matagorda bay .. __.. | P [ \ 30 ‘ 30

‘West coast reconnaissance from San Diego to San 1| !
FrancisCO.ere saconamunnnn ST SR 7 13 i 20

West coast reconnaissance from San Francisco to E !
Umpquall TiVer me e ccweie cccc e came ! 20 ‘ 9 | 13 Y]

West coast reconnaissance from Umpquah river i ;
to the boundary..... e cemamcacamanann 12 o 17 36
Cortez banKkccawcneea. m e ememccemmmacane tumumaman.—- L ! 50 ot
Prisoner’s, Cuyler's, and San Clemente hatbors . j.omeoann - ‘ 1 33 34
BSan Clemente island, southeast end. ..o ... J 1 ] 52 53
Santa Barbarf....... e emm e mec e amma———- ceammmmnanas i 2 . 40 32
Anacapa IADA. e e eeace o cmaaenne s e e e i 1 35 36

Ban Simeon, Santa Cruz, Ban Luis Obispo, and | :
COX0 harboTs. s mmemcmns cmenmeann e e e m————— 2 4 6
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List of Coast Swrvey maps, §c., distributed-—Continued.

Sketches of—Eggemoggin Reach

Names of charts. Turned over | For use of | Gratnitously . Total.
for sale. office. distributed. |
S |
Preliminary charts of—Santa Cruz and Afio Nuevo ... vamrmnenennn|ean R, 1 85 l 36
San Pedro harbor. oo e iceci i ciecneamas 25 25
Monterey harbor. o v cavcccccmmnmccanmmnmnan- 4
San Francisco harbor 58 | 65
San Pablo harbor.. oo oo oo el 5 3
Humboldt harboresceeevacccvncoccccnavmecmnn 1‘ 52 ‘\ 53
Trinidad harbor oo o cimamcaeicmcmcnemans ! 4 i 6
Port Orford, Shelter Cove, Mendoeino city and 5 :
Crescent ity RarhOTS. cavwe cccecmencsesconc|anme am—-———— 2 4 6
Entrance to Umpguah river .o oo o cocmcomaslooai i amns 3 ’ 4 i 7
Entrance to Columbia 1iver ..o oo i e e e acmcccc e e ecm—e e j ____________ | __________
Bhoal water Day . oo oe e eoamcc i ccacccee] e e 2 29 | 31
Reconpaissance from Gray’'s harbor to Admiralty : {
B3 1 PP 2 3 5 | 10
Cape Flattery and Nee-ah harbor oo oo cemmmnnloocomaaas 2 4 6
False Dungeness harbor wacaccaeaocc cococaofoaocamacns 1 2 ! 3
Port Townshend. caeaacamcnccceamccnmermmeo|cmacnsnenans 2 34 | 36
Washington sound - cocoa o iimmiananan 12 6 5 23
Port LudloWemae cmiicncanccmamcmcacennamme oo cmrancnan 2 34 36
Port Gamble. . mreccccemceenacamrrecmmees e eeanan- 2 34 36
Blakely BArDOT. oo e e oo n] o eeemaeee 2 35 37
Bellingham bay oo neinececmcmcccemann|vmannaacnane 2 34 36
Steilucoom harbor - oo v i i e e e ama 2 35 a7
Semi-ah-mo0o baY.mecacacee imocccmecec e iacias smamas | 4 57 61
.............................................. 2 64 66
Current churt, Boston harbor o e |eaaceenans | 1 1 2
Stellwagen’s bank .« oecaacceccccocceccccrrcccccececan|imaaereaannn : 3 61 64
Sow and Pig'sreef - oaam i i e e e e aae 2 5 52 54
Romer Shoal and Flynn’s Knoll. cecd e ersaeacaasraccfoaaaccaaana- 2 44 46
Changes in Sandy Hook cameaecomn o ciuomcnaincaaas 2 4 i 6
Potomac river o . i mmm e ccmacce e | amcmcc e m e e—— s 25 25
Wachapreague, Machipongo, and Metomkin inlets 18 56 74
Ship and Sand Shoal Jnlets. e e meocconncamccmaeaa e aaaas 2 55 57
Cherrystone inlet oo cumcmmcmcmeicmmcei i nccsresacccanafcsommaann- 1 55 56
Pungoteague creek .. coceceacneoceaccmceccmcaacnncna|cnane o 1 | 63 64
Fishing or Donoho’s battery .« o« v cmcamm e ceifecemme e 2 ‘ 50 52
Sca-coast of North Caroling v eecacmcecmencecncesar|ecacmomsmacn|ooacaanens ) 87 87
Hatteras Shoals. oo o o oe oo ccc e ecece cecmcme;e cmoe|ocmmmaaeaaas 2 J‘ 43 45
Hatterag inlet ccceroneccanmcceccceamcanaane [N P 1 3 4
Wimble shoals .o _.cacaoan PR IO I i 56 57
‘Winyah bay and Cape Roman shoals. « e me oo v olleiammmaas 1 ‘ 54 55
Bull'ss DAY ameermecnccnmmeransemnamenes nmeeaamae . 1 38 112 151
St. Andrew’s shoals.ae caacmmes wlommiieiieeccei i eiccamcacaan 64 ] 34 98
Atlantic coast from Cape Hatteras to Cape Florida.a .o cfevemaccannnn 15 46 61
MOSGUILO H1EE —evm e emmmemmeemme e e memmemme em oo mmmmnenen 2 | 42 44
Cape Canaveral. oo ccccmie e cca s 2 ! 42 44
Rebeces 8hoalB o c e acrenrcmccecceccmeccmemanaa PN P 2 | 22 24
Turtle BAIDOF oo e o e e e e mm e e ] o memmmm e e 1 42 43
Coffin’s Patches. «noo voocacmennaa- 3 | €0 63
Eatrance to St. George’s sound 28 ‘ 52 81
Beacons on Florida reefs . o . ool 2 | 62 64
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i Turned over For use of  Gratluitously

Names of charts, i ! T Total,
i forsale. | office. distributed,
i | —

Sketches of —Horn Island Pass «cccemaccecr coecemcmcccceccacaccans|smmmcmccmnns 3 64 67
Pascagoula river ; 2 | 55 57
Pass Christian coeeccacemaccovonacecmauenmancameeoan- 3 54 57
MiS8iSSIPP delbe o ewmn o m oo memmm e meemm e e ‘ 25 32 57
Pass Fourchon..occeccuvcrcecan e cmmctcemesmmme .- 27 72 99
Entrance to Barratatia bay-ceacec-crvecccomennsaaemcl-sreanenonnan 27 2 69
Timballier bay entrance ‘ 43 43
Vermilion bay and Calcasiet river.cmeaccaccnenccaccanc]rmneaveanans! 26 41 67
Gulf of Mexico, northeast pPartouwe oo e e ciieemmmcceaccce cmmc e mene, 68 68
Gulf of Mexico, 10Tthwest PAIt oo oo oo e e et ccmcneccrcimmmenssecmmr cmm—mmmas] 132 | 132
Aransas Pass 28 47 ! 75
SabiNE PasB e oo oo e e e mmmmm oo eeem e a——- 27 48 | 75
Entrance to the Rio Grande Hiver..ccce oo ooco oo iocancomsmmccnnas 27 42 69
San Pedro anchorage .. oo cccaiccai e [tmmmmramanan i 1 1 2
Mare Island straits_ . oo oo e lmmaaaiaaas j 1 54 55
Point Piflos _ . o e : 1 1 2
Point Reyes and Drake's bay - oo coooeeoo- 1 ( ............ \ 1
Duwamish bay and Seattle harbor 1 1 2
Sea-coast of United States, No. 26, from Mobile bay to ;

Lake BOIgNe ccc oo cccceccccccccacann e mmmelecmcamcccanimmm—————— 2 2
Lines of equal magnetic declination .oaeeeocmooo oo fommeaa . i 1 | 8 9
Lines of equal magnetic dip and horizontal intensity..co.|ccacaeoonon 1 8 9

TOEAL - e e e e m e e mmm e ma e e e em e 733 3,080 10,014 13,827
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Distribution made during the year of reports of the United States Coast Sureey for the years 1851, 1852,
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Report of Mr. W. L. Niclolson, acting in charge of lithographing division.

Coast SurveEy Orrice, October 1, 1861,

The following report of the operations of the lithographing division is respectfully
submitted :

This division was organized in the month of May lust, in order to aid the regular copper-
plate printing department in supplying speedily charts for the great demand made upon the
office by the existing exigencies of the naval service, and also to afford the means of printing
(under due supervision) a set of descriptive memoirs and sailing directions for the couast, for
the use of the naval and military commanders.

The division was under the care of Professor W. P. Trowbridge, Assistant in the Coast
Survey, until his assignment to duty in the field in August last.

Mr. E. Waller and Mr. D. B. Morgan were at first engaged on the transferring and
printing, and, since the detachment of the former, his place has been supplied by Mr. C. G,
Krebs.

Mr. W. B. McMurtrie and Mr. M. T. Johnstone have prepared the maunuscript and
binding of the memoirs.

The following has been the work from May 23 to September 1.

Seven charts have been transferred from copper to stone, and twelve charts and three
diagrams have been placed on stone from drawings preparced for that purpose, and of these
have been printed eleven hundred and sixty-cight impressions of charts, and four hundred
and sixty-four of diagrams.

Ten memoirg, relating to different portions of the coast south of Delaware bay, have been
prepared by and under the general direction of Professor A. D. Bache, Superintendent, and
by Captain C. P. Patterson, hydrographic inspector Coast Survey, and of these some seventy
copies of each, with an average of fifty pages in each, have been printed for distribution.

This division has been for but too short a period in operation to makc necessary at
present any remarks on its possible value for bringing out rapidly and cheaply, from time to
time, charts preliminary and subordinate to the more highly finished and matured charts of
the survey; as also its possible aid in the development of the processes of photo-lithography.
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APPENDIX No.

13

List of registered topographical sheets received subsequent to No. 754.

State. ‘

I
Localities. i Scale. Date. Topographers. Register
number, .
| )
Rockland and Rockland harbor, Pe- l “
nobscot bay_ ..o Maine_ ... > 1-10,000 1861  C.Ferguson.___.cooeoeans B43
South Thomaston, Weskeag river, I |
&c., Penobscot bay .- ___._.__. S, . D I 1-10,000 1861 |oueuan doccccaan.. dmmenme 844
Sheepscot and Back rivers.oo...oa.. I..-.do .............. : 1-10,000 1860 | H. Adams, C. Ferguson .__. 801
Back river and Montseag bay...... DY s U S, 1-10,000 | 186061 | C. Ferguson, H. Adams w... 802
Hoackoamoak bay and islandssouth | r
of Phipp’s Point, Back river..... [....do .............. © 1-10,000 1861 | H. Adams, O. Hinrichs - .... 842
Casco bay, outer islands- cacamecoa- !....do .............. 1-10,000 | 1856-"58 : A. W. Longfellow..couen.-. 757
Presumpscot river, mouth of, and I
islands in Casco bay.ccoeeemenas [ s (4 RN 1 1-10,000 | 1855-'59 |.oaua. [ L« . 755
Casco bay, the Green islands.. ... P’ /o PR i 1-10,000 1856 jumeaes 5 [ J cammn- 756
Saco bay, north shore, including ,
Stratten and Bluff islands, and \ |
Prout’'s NecK —veveccmmeomccannn | 1-10,000 1859 | C. Fendall._..__._______. 759
Fletcher's Neck and vicinity ¢ 1-10,000 1859 [-eua-- 0ecmcancecnmananae: 760
Cape Porpoise and vicinity ._...... i 1-10,000 1859 f.-uua. 5 [P 761
Isles of SHoals. o cw oo oo i i 1-10,000 1869 .ooaan G 3 Y 762
From Hampton river to East Salis- | ‘ ‘
BUTY - oot e e . T S | 1-10,000 1855 ' H.L. Whiting e coeaeaun. 835
Part of Boston harbor, including the ! I !
outer and Biewster islands .-.... : Massachusetts . oenea- | 1-5,000 1860 |...... dOccemrcrancmanans - 830
Part of Boston barbor, including Gal- | “ i
lop’s, Lovell’s, George's, Light- | 1
house, and Great Brewster islands_| .cocdOcoacceevmaaoo., 1-5,000 1860 \.acau- 5 (s TP 831
Part of Boston harbor, including |
Long and Deer islands and Point |
Shirley ccvemesmmmmme i scmnns | JAY' (o S 1 5,000 1860 |cncwweG0nanecerone vomnaans 833
Part of Boston harbor, including
Thompson’sand Spectacle islands,
Moonhead and Squantum -...... JR ; Uo PR 1.5,000 1860 |-veuan [& 1o T weman 832
Part of Boston harbor, including
Rainsford and Pettick’s islands
and Nantasket occoococooooono. FEUIONs (; TP 1-5,000 1860 |.-.--- [+ & N 829
Barnstatle harbor and vicinity. cee.leoed0euee o cncmaan. i 1-10,000 1859 | A. M. HarrisoNuewamaneo ... 795
New York harbor, from Flushing | !
bay to Hunter’s Point ceccuuce-. New Yorkeoemoemen- 1-10,000 1858 | H. L, Whiting ______._.___ 808
Part of Brooklyn, including Wil-
liamsburg and Green Point._._.. Y { Y, 1-10,000 1859 | F.W. DOITecc e ceacaas 789
Part of Far Rockaway, Long Island.‘f._--do .............. 1-9,833 1860 jiwaaen 1 T 798
Btaten island, from New Brighton |
to Fresh Kills.ccaaacevmesicneleeee@0onanncmaaaan. 1-10,000 1856 | H. L. Whiting ceeccemena.- 816
Harlem river, cast side, from High
bridge to King's bridge.___._.__ FRSUs 1s Y 1-10,000 1859 | C. Rockwell comeoooi .. 715
Hudson river, from Spuyten Duyvel
creek to Yonkers oo coneaoooaoo. JRs 1 PSP 1-10,000 1859 | H. L. Whiting, C. Rockwell.. 810
Hudson river, from Yonkers to
HastingB . oceecameocccecaaannn. ool 1-10,000 1859 | C. Rockwell cmmueauacanaa. 811
Hudson river, from Hastings to ’
Irvington.cewacecamccnacanann- | SR . S, 1-10,000 1860 | J. Mechal acemeunas PR 860
Hudson river, from Irvington to
Paulus Hook mountain....c.... PRSI S, 1-10,000 1859 |caeanadOuna.. wammaan cemann 770
Assateague island and Parker’s bay.| Maryland. cocouaaa.. 1-20,000 1859 | C. Ferguson wcccceccccnaa- 763
Flk river, east side, from Grove
Point to Arnold’s Point. ceew ven-faaealdOirccnenmnenan. 1-20,000 1860 | H. Adams..__..... commens 788
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| ;
Localities. State. Scale. 1 Date. l Topographers. Register
i | i number.
i i
Patuxent river, from Point Peter- | | 9

son to Rattle creek.comeeoruon.n. | Maryland «ocecaun.. ’ 1-10,000 | 1860 - H. Adams oo ocommocoeonnon : 81
Patuxent river, from Rattle cresk 1 ‘r ! ! .

to God's Grace Point oo ..., PO 1 T ¢ 1-10,000 | 1860 (.ocu.. [« 1 R 813
Patuxent river, from God’s Grace ‘, 14

Puint to Point Sollin_ ... ..._... PR [ S 1-10,000 1859 jcuecma- [ 3 R, 8
Patuxent river, from Point Sollin | .

10 Point JOnes. . -ccacnccucan-. je=eedOiiieiiieeno. 1-10,000 1859 cewns G 1 815
St. Mary's river seeecveueccann caan BRI (SN 1-20,000 | 1858-"59 ..__.. L 776
Bt. George’s island, St. Mary'sriver. .oc.d0occcmceececan.. 1-26,000 1859 ._.._._. doooo .. 804
Camden and Wade's Points, Albe- 1{ 537

marle 50und e. cvcmemawemcaoaan North Carolina..a... 1-20,000 ! 1861 . J. Mechan oo vaano.o; T
Chowuan river, mouth of, Albemarle i o

SOUNA saee e cccae cenmaans PR 1 Y 1-20,000 | 1860-"61 i.cuaa. 1 R 824
Roanoke river, mouth of, Albemarle :

sound . oot e cccncmccee——a. 1-20,000 | b2:1:3 R s 0 836
Durant’s island, Albemarle sound.. 1-20,000 ; 1861 .eoneo A0 e 825
Roanoke island, part of ... ... 1-20,000 | 1861 ..o T Y. 826
Bodie's island, part of - ... 1-20,000 1860 .eee-. A0 91
From Cape Hatteras to Hatterasinlet [ do- oo . __. 1-20,000 1860 <ceea- 1 700
From Hatteras inlet to Great Swash.|-.—.do.oeo o ... 1-20,000 1860  .e-o.. 5 792
Georgetown harbore o oo oo, { South Caroling «.o.-- | 1-20,006 | 1857-'58 . H. L. Whiting 834
Bull's DAY e oo e oo [ Ve S 1 1-20,000 ! 1857 - W.S. Edwards 772
From Fripp’s inlet to Port Royal E . 1 ‘

L R AN FN L Y, ; 1-20,000 ! 1859 : J. Seib, C. Rockwell .....a. ; 840
Daw island, Port Royal sound . __.. PO 1 S 1-20,000 1859 iacea- IS S, ! 859
From Port Royal sound to mouth ]09

of May river eveemeccccmvccan. U I J 1-20,000 | 1859-'60 ‘ C. Rockwell o _______._. -
From May river to Savannah river.|.o..do.ceoooo oo . I 1-20,000 © 185960 --..-. 1 TS 803
From Ossabaw sound to St. Cather- : : L a

D8 SOUBA e m e oo vocecm vemane Reorgia «occeeeaen. 1-20,000 [1858-'9-"60. H. 8. DuVal..___..__.._.. 8
Blythe island and Brunswick har- B "

DO e et e e oo R U S 1-10,000 © 185658 © A. W. Longfellow_ .. ...... 8
Florida peninsula, from Point Pad- |

gett to Point Andrew, (triangula- | | i . . 765

tion sketeh) .o o oo . . Florida «oun cceeae.. 1.69,000 | 1859 | Captain M. L. Smith_._.___. 63
Diego plaios oo oo .. eedO e ! 1-20.000 ! 1861 . W. Dorreoe vimmmno.. 8?2
North and Guano rivers, part of ... |- eoodo.. .. ______.__. 1-20,000 | 1860 |.aemm. 1 7§4
8t. Augustine and vicinity ..._____. celO e 1-10,000 . 1859760 . ..... [ T83
Indianriver. .. ocooeeeooo ... RN e S i 1-10,000 | 1860-"61 = C. Forguson eeenewveauan..’ 785
Barnes’s sound, part of ___._______ IO 1. S | 1-20,000 1859 . C. T. Jardella eeen o oomvnnn. 758

i :
From Raccoon Pointto Chassahow- | i : . -

itzka river..cecceeccceeueeona. S I SN I 1-20,000 ! 1850 ' N. 8. FinneYeoeeenemennva.. 782
From Chassahowiteka river to Ho- | .

LGEERERES s SR S 1-20,000 | 1860 :...... AOcercciaas e eean 781
From Homosassa river to Green Point | e oed0ueeoea oo oo 1-20,000 | 1858-'59 |.euna. L L . } 779
From Crystal river to Withlacoochee | { -

bay el ----doo 1-20,000 ! 1859 (. _.... L ‘ 780
From Ocillariver to St. Mark'sriver-| ... .d0 .- wmecoeen.. 1-20,000 | 1850-'60 | G. D. Wise oevrvomuai. 814
From 8t. Mark’sriver to Ocklockony i 520

DAY e e imcicace—ns leeaalOuan 1-20,000 ; 1859~"60
Ock1oCkOnY DAY ccnencnnncnnevenn]oenn L 1-20,000 | 1859 771
Sauta Maria de Galvez baY «wuwono-|_... L S 1-20,000 1860 a7
Lakes Borgne and Pontchartrain, 7

PRSBES COBNOCHINE mven o oeeeeann LouiSiAnA e e e e mane 1-20,000 1858 i 3
Lake Pontchartrain, from Salt i

bayou to Bayou Bonfuca ....__.|.._. P, 1-20,000 1859 |.cnnu. dOuccmccmccaaasnamal 774

23
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Localities. State. Seale, Date. Topographers. | Register
number,
Lake Pontchartrain, from Bayou ‘
Bonfuca to Ragged Point. ... " Louisiana. ae cecacaoo 1-20,000 1860 | M. Scaton ccvcveecmanenan- 796
Lake Pontchartrain, from Bayou Le | "
Bur to Bayou Coushon._ ... ___. [ I F 1-20,000 1860 | M. Seaton c.ieecccncacoen- 799
Point aux Herbsoaoo o eaaaioooo0 [ U S, 1 1-20,000 1859 | W. 8, Gilbert crmeae.ocaan. 786
Chandeleur sound, western shore, |
from Sandfly to Crabtree....___. L 1-20,000 | 1858-"'59 | S. HarriSeeuccunacaracana- 768
Chandeleur sound, western shore, |
from Barrel key to Point Chico «.ivnee@0ncnneecoccaan ‘ 1-20,000 | 1858-'59 |__o .. QO e 769
Passe B Loutre ceac comecceccmoasloaan [ 1 T [ 1-20,000 | 1859-'60 | F. H. Gerdes. -e-cecmcun-. 794
West Céte Blanche bay, part of .1 ___ donooe el ©1-20,000 1859 | F. H. Gerdes, J. G. Oltmanns 764
|
West Cote Blanche bay, partof . __.do_.ooocoeamana. | 1-20,000 1860 |.oca-. [ [ J s 1 P 793
Espiritu Santo bay and part of San |
Antonio bay and vicinity ... ... ' Texas .o cacamaaoan- 1-20,0600 1859 ‘ W.H.Dennis. oocomuenonn. 766
San Antonio bay, partof, and vicinity . co.odooooo L. 1-20,000 1859 | nwee. [ TS S 767
San Antonio hay, part of, and St. ‘
Charles bay. . A0, 1-20,000 1860 | W. 8. Gilbert ceememeeecme 828
Aransas bay, northern part, and
cast end of Copano DAY .coeuuna- %----do .............. 1-20,000 1861 e dOrcecnmmeccriacnnn- 838
Copano bay, west end, and Sf. |
MAry’s tOWN coonccccmcnacanan [ s (< J R, 1-20,000 | 1861 ... [ Lo 827
F¥rom Second Chain island to Long |
reef, Aransas 1y «eooooooooool oooidOeei oo aon.. 1-20,000 1860 | ccemn s (PR 787
Aransas bay, part of, and entrance i
to Corpus Christi bay____.___.._ (B 1 S, 1-20,000 | 1860-'61 |._._-- [ 16 PPN 823
1-10,000 | 1858 | D. KerTecmaccucecnceanaann 77
‘ 1-10,000 1860 | A. F. Rodgersamaau oo oo 817
Petaluma creck, from Lakeville to |
Petaluma cityeame oo cmcn oo iioa 3 0o PR 1-10,000 1860 |_...-. 6 L 818
Drake’s bay, from Briones to Wild- | ‘
Cub e e [ o TIPS 1-10,000 | 185960 |.. ... O cmnceamccnaacans 807
Drake's bay, from Wildeat to Point | "
T }---.do .............. 1-10,000 | 1859-'60 '...u.. [ 15 YRR 806
Drake’s bay, from Point No. 1 to | ‘
Punta de Jos Reyes. «ococacuacas! 1-10.000 | 1859-"60 |._.... do._._.. ————eecemman 803
Gray's harbor, part of ccemcnaao.. 1-20,000 [ J. 8. Lawson ceameaeen.oo.. 821

1
!

! Washington Territory s

{

1860
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Localities. State. Seale. Date. Hydrographers. Register
number.
Off sbore, from Machius bay to Eastern Point . '
TS S Me.,N.H ,and ! |
. Massachusctts . '1-300, 000 : 1858-'59 Lieut. Comg. A. Blurray _ .. 700
Const between Damiscove island and Cape ‘ |

Small oo e ee Maing.cc..... ' 1-10, 000 | 185% : Lieut. Comg. J. Wilkinson . 696
Kennebee river, northward from Bath_ .o -.i ___ dOccmcnn. 1-10, 000 1858 Lieut. Comg. J. H. Moore .. 693
Bank off Union wharf, Portland harbor. ... ____ doeeeoooo.i 15,000 1859 Lieut, Comg. J. Wilkinson. 681
Casco bay, part of L 1-20, 000 | 1859 ..o .. A0+ e 726
Coast from Cape Elizabeth to Kennebunkport . ___._ d0ecnneenn 140,000 | 1859  Lieut. Comg. A. Murray _.. | 6499
Hempstead harbor «cmaceee e iamaaa. " New York... : 1-10, 000 E 1859 © Lieat. Comg. T. B. Huger _.' 642
Diamond recf, New York harbor.._ . ... i.... 1-5, 000 1859 Lient. Comg. J. Wilkinson.: 698
Off the Battery, New York harbor 1-5, 000 ! 1350 ..o... 3 16 Y I, ! 607
Hudson river, from Newburg to Barnegat . LU IS 1-10, 000 ‘ 1859  Licut. Comg. C.M. Fauntle.

‘% i i ) {0, S 729
Hudson river, from Barnegat to Poughkeepsie.;. ... .d0eceoaoco % 1 10,000 | 1859 .o.o.. [ SRR 730
Hudsou river, from Poughkecpsic to Pell : :

T s Y S (S ! 1-10, 000 | 1860 1. A0 oo 735
Hudson river, from Pell island to Rhinebeck. ! ... do.cccan-. i 1-10, 000 1860 . _.... 13 (G TN 736
Little and Big Annemessix and Manokin ;

rivers, Monic bay, and Wisconsin river....| Maryland..... 1'1-20,000 | 1858-"59 707
Patuxzent river, from Holland’s Point, 2, to | i

Point JONeS - ccrccccnmcanmemcccnc - TR (- T 1-20, 000 | 1859 704
St, Mary’s river, mouth of, and approaches ..{._..d0ococao-. i 1-20, 000 ‘ 185960 701
St. Mary s 11verceucaccacccanens commmecan- ceeedOmmemean.! 1-20,000 | 1850 ° 695
Reconnaissance of White House, Mathias, and ;

Lower Cedar Points, Potomac river . ao.oa.| Virginia-c-.-. ''1-10, 000 | 1861 | Capt. W. R. Palmer. ... 738
James river, from Doutbard to Westover, W.i_o..docacacn-- " 1-10, 000 1859  Com. W.T.Muse. cenaae.] 705
North river, head of Currituck sound, recon- F ! * !

LHISSANCE Of weee s o e o munms monsemmnmene| N. Carolina...! 1-20, 000 1859 | J. Mechan meeeveoooeoe-. 703
Currituck sound, reconnaissance of head of ..} ... doaecoco.. : 1-20, 000 1859 ievun. [ U T 702
Off shore, from Cape Hatteras to Cape Fear .| _._.do-__--.-. {1-200, 000 1859  Lieut. Comg. A. Murray - __| [i3:14
Coast from mouth of Cape Fear tiver to i 3

Tubb’sinlet. .. caoeoeooo__.o e RO’ [ SR 1-40, 000 1859 iaee-- [ 1 T 5 G85
Deep-sea soundings, between Cape Fear and | ‘ “>

Charleston harbor.ceo oo ooneeomcnnn. N.and $S. Car...1-300, 000 | 185¢% - Licut. Comg. J.P.Bankbea: 6ut
Deep-sea soundings, between Winyah bay aud i & 3

Amelia island, (replotted from the original ! ; i

NOLES) oo et ecame———en S.C ,Ga.,and ' . ;

Florida.____. \11—300,000 ‘ 1858 | Licut. Comg. T. B. Fluger . ‘ 17
Maffit’schannel, Charleston harbor {resurvey).! 8. Carolina ___: 1-10,000 1860 _Lieut. Comg.J. P.Bankhead: 718
Off shore, between Charleston harbor and f |

St. Andrew’ssound . ..iccmoooao. 1 S. (. and Ga -_il—300, 000 | IRB0 ..o s [ P : 728
Sapelo bar and approaches .oceceeecoce cone ‘} Georgia .. .- | 1-20, 000 ] 1859 | Lieut. Comg.C. M. Fuuntle-

i | i roy__‘_______________; 691
Ossabaw sound, and Vernon and Ogeechee ’ l i ‘

L T12 T SR SO - S ! 1-20, 000 1860 | ..o T S : 733
St. Augustine harbor approaches. ceeeeeeea- \ Florida- ._. .. | 1-10, 000 | 1860 | Lieut. Comy. A. Muriay ... 712
St. Augustine harbor and North and Matan- ! | ‘1

238 TIVOTS. comnaccccmcnanannmennn R T P ) 1-10, 000 | 1860 |- 0. e 711
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List of registered hydrographic sheets, de.—Continued.

Loealitics, | State. Seale. ' Date. Hydrographers. ; Register
j i number.
; |
Florida reefs, from Coftin’s Patches to Doot ° : i

K@Y < e e Flovida ... 1-20,000 : 1859 | Licut. Comg. T. A. Craven .| 714
Cedar KCYS, (FeSUIVEY) o meo o amenearmmmcans Y T 1-10, 600 ! 1860 | Lieut. Corag. J. J. Guthrie _; 713’
Cedar keys, N. W channel, and Sea Horse ! i

channel bars .. o el iemaaean. [ 1-10,000 ; 1860 |_..... & 3G % 716
St. George's sound, new charnmel ... ..o e . 1-20,000 ~ 1858-'59 | Lieut. Comg. J. K. Duer._.: 638
8t. George's sound, eastern partoo. ..o ¢ 1-20,000 1860 | Licut. Comg. T. S, Phelps 734
Apalachicola river, mouth of .. . ___ i ... -1 1-20,000 | 1859 | Lieut. Comg. J. K. Duer .| 687
Santa Maria de Galvez DAY ccee i vuaaaan. i 1-20,000 i 1860 | Lieut. Comg. 1.8 Phelps- . 731
Escanitia bay o cmwemecee e mneas famm- 1-20, 000 1860 ..o [+ 0 732
Pensacola barbor, shoal spot off navy yard_ .. leldoao . 1-10, 000 ! 1860 | Lieut. Comg.T. A. Craven . 719
Tensaw, Spanish, and Mobile rivers, and Dog ' "

Tiver bar, (TeBUrvey . cmeocvennewmae-o 1-10, 000 | 1860 | Lieut. Comg. J. Wilkinson - 73
Passe 1 Loutreo o oo ... ___ 1-20, 000 | 1860 | Lieut. Comg. J. J. Guthrie - 715
Matagorda bay, from Mabagorda to Palacios. \ 1-20, 000 | 1859 | Lieut. Comg. J. K. Duer... 689
Matagorda bay, northwest part woeooaacoo. | 1-20, 000 i 1860 | Lieut. Comg. W. Roncken-

5 doxff oo 727
San Pedro harbor and approaches. .o v euoo.. | .| 1-10, 000 1859 | Com.J. Alden mecvcmuceans 706
San Francisco bay, approaches and entrance {-100, 000 1858-"9"60] e e GO e 721
Napa creek .o o oo cceaan.. ;....do ........ 1-10.000 1860 |-meea- 40 e cccecae e 723
Petaluma creck, from cntrance to Lakevilleo . .ov.l0euraana. 1-10, 000 1860 |..-... AOrmecccncicnaanns 724
Petaluwa creek, from Lakeville to Petaluma E

city oo U 1-10, 000 1860 |.o—--- L g 725
Drake™s baY. . cacammcnici e [ 1-40, 000 | 1860 | ca... [< 0 DR, emmman- 720
Humboldt bay, entrance and part of 1-10, 000 . 184% |---- [ (Y , 710
Crescent City harbor and approaches........j....dooooc... 1-10, 000 . 1859 jeenons 3 1 T, €90
Coqguille river, reconnaissance of cotrance and ] ‘ |

part Of L e e I Oregon__-___. 1-190, 000 | 1860 | ..... [ L 722
Gulf of Georgia, part of, and entrance to Haro ! i

and Rosario straits - ceeccacoemaoamaaool. i Wash. Ter .. |1-100, 000 1858-759 | , 709
Haro and Rosario straits, entrance ..o ... _. E_-..do ........ 1-20, 000 “ 1858 & 708

APPENDIX No. 15.

ENPERIMENTS TO DETERMINE THIE RELATIVE SHRINKAGE AND EXPANSION OF PARCHMENT PAPER AND
BACKED ANTIQUARIAN PAPER.—(8kercu No. 31.)
Drawing Drvision, June 26, 1861,
DEsr Sir : 1 was directed by Lieut. Wilson, in pursnance of the Superintendent’s orders
in April last, to test the relative shrinkage and expansion of two samples of parchment paper
and backed antiquarian paper. I prepared the longest possible strips in cross directions, 4 inch
wide, 81} inches being the length obtained. These had equal weights suspended and were
attached at equal distances from the point of suspension to indices, the recording arm of which
was 10 times the length of the one attached to the paper. By this means a very slight change
in the paper was apparent on the scale,
The result was decidedly in favor of the backed paper, as will appear from the observa-
tions and diagram accompanying.
Yours, very respectfully,
E. HERGESHEIMER.
Hexnry L. Waitivg, Esq.,
Assistani Coast Survey, in charge of Drawing Division.
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Record of observatioms of shrinkage and expansion of parclment paper and backed antiquarion paper made
in April and May, 1861.

! LENGTHWISE BTRIPS, TRaANSVERSE STRITS.

Date. Hour. ‘ ‘ ﬂ Remarks.
! Parchment. ‘ Backed. ‘ Parchment, Backed.
‘ i : :
i P8 | | I
April 13 i 12 00 | 0 . 0 | 0 : 0 ;
L 1w | o "o 0 P J
1 home | ‘
15.... ‘\ 10 30 43.1 20.2 i 16 5 Weather cloudy.
; 2 40 33.1 26.6 107 |
9 30 : 46.9 J6.4 ! 20.5 ' Morning cloudy ; afternoon elear.
| 2 30 48.2 31,7 ! 22 8
- TS w0 ss | o | 2e Do. do.
l 2 45 43 1 270 | T S
19 ieer vrnrence e 9 30 558 34.3 : 25,4 ; Do. do.
! 23 | 558 b5 o7y
= IO 9m ! eas 1 s | 30.4 | Clearand pleasant.
1 20 | 698 % @y 313
22 iiiieierieniiee ore ! 10 00 ; 2.1 | 27.9 ! 20,3 . Atmosphere hazy.
b ‘ 10 00 5 40.6 ! 27.9 ; 20.3 | Moming clear; afterncon cloudy.
! 230 | 457 304 | :
2B iiaat trrarenaananss | 10 00 : 74.9 5.7 i 3.1 . Clear all day.
\ 230 | %5 0.9 | Pose
26' 10 00 80.0 508 #9.3 | Clear and warm.
| 2 30 6.3 55.3 | 43.1 |
-y BSOS 9 30 67.3 43.1 ! 33.0 Clear and pleasant.
2 30 3.7 22.8 | | 15.2
P % 30 76.2 45.7 ' ; 351 Do.
2 30 80,0 50.8 | ' 10.6
Beiinaiienssinnianens 9 30 PoTeT 45.7 ! @30 Do.
2 30 | 64.7 40 6 l 3.7
May loceiioeieicenans 10 00 6.2 45.9 ! ! 8.1 Clear and very windy.
2 30 8.9 5.8 | IS
2ot e searans 9 30 €5.2 Lo [any Clear and cold.
2 30 9.1 s08 | I 406
O 10 00 s08 8T | 22.8 Cold and raining.
2 30 50 8 1 3.7 . 228
L PO 10 00 63.5 ] .3 | .2 Do.
2 30 62.2 38.1 ; : 27.9
Brrnes teeen e reennaes 10 00 53.3 0.3 % | wa Do.
i 230 915 e LR
Teveren erarnecennsonn] 10 00 00.0 7.6 l 1 6.3 Clear and pleasant.
i 2 30 22.8 279 i 00.0
Brrrre peracerene 10 00 38.1 30.4 1 ; 7.6 Do.
2 a0 45.7 2.0 ] ! 27 !
Yot 10 00 53.3 a7 | | e Do.
2 30 57.1 38.1 i ! 25.4 I
10, is cecevsomencananae 10 ¢O 55.8 38,1 i i 25.4 ¢ Cloudy in morning ; rain in afiernoon,
2 30 48.2 F | 1o |
B 10 00 38.1 29,2 | 12.7 | Clear and pleasant.
2 30 3.5 27.9 [ E 5
B < 10 6o 30.4 25.4 i i 11.4 | Cloudy.
2 30 25.4 228 ! 10.1 ‘
e 16 00 00.0 101 1 2.5 | *2.5 i Clear and pleasant,
2 30 5.0 12,5 7.6 i 00.0 }
15 vreninesnninnens 10 00 27.9 25.4 ! 254 1 127 | Do.
2 90 53.3 w1 | a7 | e “
! i

NoTs.

The shrinkage znd expansion are expressed in decimilimetres. The observations are all shrinkage, except those marked *,
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APPENDIX No. 16.

REPORT UPON THE DETERMINATION OF THE LONGITUDE OF AMERICA AND EUROPE FROM THE SOLAR
ECLIPSE OF JULY 28, 1851. BY PROFESSOR BENJAMIN PEIRCE, LL.D., &c., &c., &c.

CAMBRIDGE, May 31, 1861.

Sie: The solar cclipse of July 28, 1851, was pre-eminently adapted to the determination

of the longitude of America and Europe. For this object it surpasses any other celestial

phenomenon which is yet known to science either in the past or the future, and was observed

under as favorable conditions upon each side of the ocean as can reasonably be desired. The

beginning and the end were both repeatedly observed upon either continent by skilful ob-

servers, and the computation deserves careful and thorough elaboration. Criticism must first
be directed to the observations themselves. '

OBSERVATIONS OF THE TOTAL PHASE.

All the observations of the total phascs are rejected from the discussion of longitude,
because a slight error in the latitude of the observer is greatly magnified in its effect upon the
computation of these phases, and has a corresponding influence in vitiating the results. These
observations are also much affected by the jagged irrcgularitics of the lunar disk.

EUROPEAN OBSERVATIONS, OF WHICH THE BEGINNING AND THE END, BOTH OBSERVED ON THE SAME
PLACE, HAVE BEEN ADMITTED INTO THE COMPUTATION.

Glottingen.—Both phases were observed by Gauss, Westphal, and Klinkerfues.—(A. N\, vol.
33, p. 47.) The accuracy of observation may be inferred from the mean coincidence in the
time of duration, which was identical for the last two observers, and Gauss differed from them
only by one second of time.

Beginning. Iind.
L 2/4. 53m. 37.4s. 5h. Om. 0.6s.
Westphal .o ...l 2 53 39.4 5 0 1.6
Klinkerfues ..o oo i i i 2 53 40.4 5 ¢] 2.6
Mean .. .oiii i e 2 53 39.1 5 0 1.6

The weight given to each of these means is 3. The latitude and longitude are from Dr.
Gould.—(Am. N. A. for 1860.)

Latitude . - o oo i i 51° 3V 47.9
Longitude ... ... ... oLl 9 5G 31.5 east of Greenwich.
Longitude ... oo i 04. 39m. 46.1s. o “

Bonn.—Both phases were observed by Argelander, and the end was also observed by
Wolfl.——(A. N., vol. 33, p. 44.)

Beginning. End.
Argelander ... ... oL LLiLiiiaaa. 2h. 41m. 12.79s. 4%.  49m. 3.9s.
Wolff e e .- .. .- 4 49 4.4
Mean - .o e . .- .. 4 49 4.1

The weight of the beginning is unity, and that of the end is 2. The latitude and longi-
tude are from Dr. Gould.

Tatitude . - oo i e 50° 43/ 45.0
TLongitude .. ... .. ... .. ... ... ... 7 06 6.9 east of Greenwich.
Longitude ... ... il 04. 28m. 24.46s. “ “
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Kinigsherg.—Both phases were observed by D’ Arrest, Marth, and Wichmann.—(A. N., vol.
33, p. 316.)

Deginning. End.
D ATTest ot e, 3%, 3%m. 10.9s. S5k, 3%m. 33.6s.
Marth . oo ... 3 33 5.5 ) 38 3L.s
Wichmamm ..o .. ... 3 38 16.0 5 38 33.8
Mean .o e 3 39 10.8 5 38 32.9

With some hesitation the weight of 21 is given to each of these means. The weight is
diminished from the number of observers on account of the apparent inexperience of Marth
and Wichmann’s own doubt of the value of his observation of the beginning. The latitude
and longitude are from Dr. Gould.

Latitude.. .. o oo s 54° 42/ 50.47
Longitude . ... oLl 20 30 5.4 cast of Greenwich.
Longitude - ... .. . Lo olLl.. 4. 22m.  0.36s. w o

Hamburg.—Both phases were observed by Riimker and Niebour, and the end was also
observed by Rubbert and Porath.—(A. N., vol. 33, p. 36.)

Beginning. End.
Riimker ..o e e 2%. 50m. 18.4s. 4%, HGin.  44.Gs.
Nichour . ... . 2 50 13.8 4 56 48.8
Rubbert o .o oo e, e e .. 4 56 42
Porathh - .. ... e . .- .. 4 56 40
Mean .o in o e 2 50 16.1 4 56 44.8

In taking the mean the weight § is given to each of the two last obscrvers, so that for the
mean of the beginning the weight is 2, and for the end it iz 3. The latitude and longitude
are taken from Dr. Gould.

Tatitude. o oo e o e 53° 3%/ 7.0
Longitade - oo oo 9 58 23.4 east of Greenwich.
Longitude - ... ... ... ... . ..... 0k. 39m. 53.56s. “ “

ET'ussels.———Both phascs were observed by Quetelot, Bouvy, and Beaufort.—(A. N., vol.
33, p. 38.)

Beginning. End.
Quetelet. . oo on oo 2k, 27m. 24.1s. 4k, 3Bbm. 41.3s.
Bouvy it e 2 27 24.6 4 36 38.7
Beaufort. ..o 2 27 24.7 1 36 30.2
Mean - oo aeaan 2 27 24.5 4 36 39.7

The weight of 3 is given to the beginning, and that of 21 to the end. The weight of the
end is diminished from the number of observers, because all of them express doubts as to
accuracy of the observation. The latitude and longitude are from Dr. Gould.

Tatitude . o oo v e i e e e et e e i iaeaaaan 500 51/ 10.7"
Longitade ... .. .o ... iiloL. 4 21 54.0 cast of Greenwich.
Longitude « ..o 0h. 1Vm. 27.6s. “ “

Peris.—Both phases were observed by Villarceau, Boutillon, and Mathieu.—(Comptes
Rendus de I Acad. des Sci., vol. 33, p. 201.)

Beginning. End.
Villareean ..o ovr v ome i e i e a 2h. 20m. 53.7s. 4L, 30m. 43.4s.
Boutillon .. ... ... 2 20 54.7 4 30 40.4
Mathict o o ie i e e e e e i e 2 20 53. 1 30 40.6
B X 2 20 54.0 4 30 41.5
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The weight of 3 is given to each of these means. The latitude and longitude are from
Dr. Gould.

Latitude. . oo oo it e e e e e 480 507 13.2
Longitade - ... . ...l lol 2 20 21.9 east of Greenwich.
Longitude ... .o i Okh.  9m. 21.46s. “ “

Padua.—Both phases were observed by Santini and Trettenero, assisted by Turazza,
Minich, and Maggi.—(A. N., vol. 33, p. 30.)

Beginning. End.
T3 112 31 ) S 3h. ldm. 227s. S5h. 17Tm. 39.7s.
TYCHEENCTO v o v e v e e e i e et e e ie e 3 14 24.2 ] 17 42.7
Mean ..o oo e 3 14 23.4 5 17 41.7

In taking the means a weight of } is given to Santini’s observation of the end, because he
regarded it as uncertain. Hence the weight of the first mean is 2, and that of the second is 13.
The latitude and longitude are from Dr. Gould.

Latitude . . oo e e e i e e e e e e 450 24/ 2.5
Longitude ... .ooooiii i 11 62 15.4 east of Greenwich.
Longitude . ..ooniiiii i 0. d47m. £29.03s. o .

EUROPEAN OBSERVATIONS, OF WHICH THE DURATION IS RETAINED, BUT THE INDEPENDENT OBSERVA-
TIONS OF THE BEGINNING AND END ARE REJECTED ON ACCOUNT OF THE UNCERTAINTY OF THE
LONGITUDE.

Dantzic.—Both phases were observed by the five observers, Albrecht, Domke, Schiitz
Schroder, and Reinbrecht.—(A. N., vol. 33, p. 828.)
Beginning. End.
Albrecht .. .o Lll.- 34. 30m. 15.9s. 54, 3lm. 44.2s.
Domke.. .o 3 30 14.8 & 31 46.5
[0 U 1 = 3 30 11.3 5 31 45.2
Sehroder - oo il 3 30 24.3 5 31 43.3
Reinbrecht. ... ... ... ... L.l ... 3 30 27.7 5 31 41.9
Mean «ove i i 3 30 15.3 5 31 44.0

Mecan duration, 24. 01lm. 28.%s.

In taking the mean the observations of the beginming by Schiitz, Schroder, and Rein-
brecht, reported as uncertain, are rejected, and the weight of 3 is given to the duration. The
latitude of Dantzic is assumed to be that of the parish church given in the Connaissance des
Temps for 1859. The longitude is a combination of various results.—(A. N., vol. 33, p. 365.)

latitude.. . oo oo oo 54© 21/ 47

Longitude from Albrecht by chronometer. . ... 1. 14m. 39.1s. east of Greenwich.
Longitude from Hansen by occultation....... 1 14 44.4 “ «
Longitude from Domke by eclipse of 1842. ... 1 14 36.4 “ “

Mean oo ool 1 14 40.7 “ o

1 e 18° 40/ 10.5” s “

In using the mean of the longitudes, that determined by Domke is assumed to have half
the weight of either of the others.

Marburg.—Both phases were observed by Schonfeld, Lesser, and Gerling, and the end
was also observed by Nicolai.—(A. N., vol. 33, p. 123.)

Beginning. End.
Schonfeld. .o cev oo oo i, 2%h. 49m. 02.81s. 4k, S56m. 9.67s.
Lesser ..o e 2 49 18.86 4 56 8.49
Gerling - ooovmvnm i 2 49 21.35 4 56 10.48
B 23 .. .- feen 4 56 8.49
MEAI + o o e e e e 2 49 2010 4 56  9.28

Mean duration, 24. 6m. 49.18s.
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In taking the means, Schonfeld’s observation of the beginning is omitted. The weight of
2 is given to the duration. The latitude and longitude of Marburg are tuken from Eucke’'s
Jahrbuch of 1860.

Latitude ... .o oo 500 48 46,97
Longitude «..viviriinieriieiiieaa. 8 46 16.1  east of Greenwich.
Longitude - .vvvnim i 0k 35m. 5.07s. “ “

Rome.—Both phases were obgerved by Professor Secchi.—(A. N., vol. 33, p. T1.)

Beginning. End. Duration.
3%, 24m. 32.7s. 5k. 25m. T7.2s. 24, 0. 34.5s.

The weight of unity is given to the duration. The latitude and longitude are taken from
the Greenwich Almanac of 1864.

Latitude. - o oo oo o .. 41° 53 52.2"
Longitude « ... .o o oL i 12 28 405  east of Greenwich.
Longitude .. ... .. ... . .. . .. ... 0k. 49m. 54.7s. “ ¢

Frauenberg.—Both phases were observed by Galle, Brinnow, and Wolfers.—(A. N., vol.
33, p. 364.)

Beginning. End.
Y 3h. 384m. 59.50s. 5k. 35m. 52.06s.
Brimnow ..o i 3 34 60.25 5 35  46.20
Y e o U 3 34 61.75 5 35 51.70
Mean - ovie i et 3 34 60.50 5 356  49.99

Mcan duration, 2. Om. 49.49s.

The weight of 3 is given to the duration. The latitude and longitude arc taken from
Galle.—(A. N., vol. 33, p. 364.)

Latitude. .o ove ottt et i iaeaneens 540 217 27.8
Longitude . ... oo 19 41 7.5 east of Greenwich.
Longitude . ... ... .. ... .. l.LL. 1%. 18m. 44.5s. “ “

Kasan.—Both phases were observed by Liapunov, and the end was also observed by
Simouov and Saweliev.—(A. N., vol. 34, p. 149.)

Beginning. End.
Liapunov ... .. ..ot 5h. 41m. 166s. Th. 23m. 27.6s.
Simonov. . ... . aiiiiaiaan e e - 7 25 23.4
Sawelley .t it e e e e .- e 25 28.2
Mean ... .o ou i e e . - 7 25 264

Mean duration, 14. 44m. 9.8s.

The weight of 13 is given to the duration. The latitude and longitude are taken from
Petersen.—(A. N., vol. 29, p. 306.)

Tatude - - oo oo e e e 550 47 23.07
Longitude «.vueennnoiei i 49 7 59.0  cast of Greenwich.
Longitude ... ... ... . il 3%. 16m. 31.9s. “ “

Rutzau.—Both phases were observed by Professor Anger.—(A. N., vol. 34, p. 31.)

Beginning. End. Duration.
3%, 28m. 20.9s. 5k, 29m. 51.9s. - 2k. 1m. 31.0s.

The weight of unity is given to the duration. The latitude and longitude are taken from
Anger.—(A. N., vol. 34, p. 31.)

Latitude. . o oottt iireaenrancaanann- 540 42/
Tongitude «.vveeunenrennnnaneeennennnnnn 8 27 597 cast of Greenwich.
Longitude ... ..o .. .. iiiiiiiiiaiean... 14, 13m. 51.9s. o “

24
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EUROPEAN OBSERVATIONS WHERE ONLY ONE PHASE I8 RETAINED IN THE COMPUTATION.

Altona.—The end was observed by Peterseu, Gotze, Olde, Quirling, Sonntag; and Koop.—
(A. N., vol. 33, p. 39.)

End.
R e] 6 T 4%. 56mm. 40.8s.
[ 13 2 U 4 56 40.2
Ode. oo e e e et 4 56 40.1
Quirling .. o i i ie e iaaaa 4 56 39.6
SomItag - - . i ieeieaaao.. 4 56 38.8
N 4 56 36.8
Mean .o e 4 56 39.9

The observation of Koop, being made with & comet-seeker, iz rejected from the mean.
The weight of 5 is given to the mean. The latitude and longitude are taken from Dr. Gould.

Latitude. .. ... .. ... i 53° 32 45.3"
Longitude ... .. ... ... ... 9 56 32.2  east of Greenwich.
Longitude . ..o ovoi i 0h. 39m. 46.15s. “ €

Vienna.—The beginning was observed by Kunes and Oeltzen.—(A. N., vol. 33, pp. 127
and 416.)

Beginning.
G T 3k. 30m. 25.7s.
Oedtzen . . e e et e ieeeaeaana 3 30 24.7
% 0 3 30 25.2

The weight of 2 is given to the mean. The latitude and longitude are taken from Dr.
Gould.

Latitude. ... ..o L. 480 12/ 35.5"

Longitade - ... ... L il 16 23 7.9  east of Greenwich.

Lomgitude ... o L. L 14. bm. 32.5s. “ “
Frankfort—Both phases were observed by Dr. Lorey.—(A. N., vol. 33, p. 143.)

Beginming . . . oo e ieiaamaaaen 2%. 48m. 23s.4+*

1 T U 4 57 1.1

The weight of unity is given to the observation of the end, and the beginning was esti-
mated to be 10 to 20 seconds uncertain. The latitude and longitude are taken from Encke.—
(A. N, vol. 38, p. 5.)

Latitude. ..o oo oo i 500 6’ 45"
Longitade ... .. ... ... .. .. ... 8 40 46.5 cast of Greenwich.
Longitude ... ..o Ll 0%. 34m. 43.1s. i “

Prague.—The end was observed by Jelinek, Safarik, jr., and Lukas.—(A. N., vol. 33, p.
203.)

End.
Jelinek ... e S5h.  21lm. 15.54s.
Safarik, Jr. .. i ittt it aiatceaeaaaaraiaanaan 5 21 15.54
Tukas oo e i e e aeea e aaaan 5 21 16.54
Mean . oo e e e 5 21 15.87
The weight 2 is given to the mean. The latitude and longitude are taken from Dr. Gould.
Latitude.................. . L.l 500 5/ 18.5"
Longitade . ... ... .. ... 14 25 294  east of Greenwich.
Longitade .. .ceaceiiaiiiii i, 0%. 57m. 41.96s. “ “

@ The beginning is probably two minutes later.
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EUROPEAN OBSERVATIONS OMITTED FROM THE COMPUTATION.
Pillau.—Both phases were observed by Wienhold.—(A. N., vol. 33, p. 364.)

Beginning. End. Duration.
3k, 36m. 43.0sF &k, 36m. 10.0s. 2. O00m. 27.0s.

The latitude and longitude are taken from Wienhold.—(A. N, vol. 33, p. 365.)

Latitude. . .. ... o 54°  38¢ 231
Longitude ......ooieii il 19 54 0 east of Greenwich.
Longitude ... .. . . . il 1%.  19m. 36.0s. ¢ “

«

Bern.—Both phases were observed by Wolf.—(\. N., vol. 33, p. 38.)

Beginning. End. Duration.
2h. 49m. 49s.t 4kh. 5Gm. 20s. 2%, 06m. 3ls.
The latitude and longitude are taken from A. N., vol. 32, p. 193.
Tatitude- ... oo ot e 462 57/ G.0"
Longitude ... .o o i 7 26 248  east of Greenwich.
Longitude ...... ... .o L.l 0k. 29m. 45.63s. “ i

The observed duration corrected by two minutes is adopted.

Nebelung Hoven.—Both phases were observed by Lieut. Geclmuyden.—(A. N., vol. 34, p.
873.)
Beginning. End. Duration.

2h. 41m. 34.1s. 4h. 4dHm. 51.1s. 2L, 4m. 17.0s.
The latitude and longitude are taken from Geeclmuyden.—(A. N., vol, 34, p. 373.)

Latitude. . .. .. .. ... ... 58 57! 397
Longitude ... L L 9 53 12 east of Greenwich.
Longitude ... ..o i 0%,  39m. 32.8s. “ “
The observed duration differs by nearly two minutes from the predicted, and is therefore
rejocted. *

Christiana.—The beginning was observed by Hansteen.—(A. N., vol. 34, p. 372.)

Beginning - - ... . e 2kh.  43m.  8.20s.
The latitude and longitude are taken from Dr. Gould.

Latitude.. .. .. ocveirin i 599 84 437"

Longitude ... .cooiiiii e 10 43 41.4  east of Greeawich.

Longitude . ... ... .. .. .. ...l 0. 42m. 54.76s. « “

This observation appears to be discrepant from the mean of all the others by about thirty
seconds, and is therefore rejected, although it was originally supposed to be capable of adinis-
sion into the computation. ‘

Kullick.—Both phases were observed by Peters and Schumacher, and the end was also
observed by Marczynowski.—(A. N., vol. 33, p. 354.)

Beginning. End.
Peters . cciiin e e 124. 8m. 25.07s. 14%. Sin. 25.67s. sidereal time.
Schumacher. ... ... ... .. ... ... 12 8 3209 14 8§ 19.15 « ““
Marczynowski.... ..., e e e 14 8 16.14 “ o

© Probably as much as twenty seconds too late —(W.) It was at first proposed to introduce this duration, but the
preliminary comparison with prediction indicated a large discrepancy with other observations, which in the final reduction
appear to exceed a quarter of a minute, It is therefore rejected.

1 The beginning has been increased by two minutes to agree with prediction.
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The beginning was obstructed by clouds, and at the end the telescopes of Schumacher
and Marczynowski were shaken by the wind. The longitude of the place of observation is,
moreover, not known with sufficient precision, and therefore the observations cannot safely be
used. The latitude and longitude are from the A. N., No. 789.

Latitude.. .. .. oo ot i 530 33/ 47"
Longitude - ... . ... ... ..ol 21 40 52.5  east of Greenwich.
Longitude .. .ovinumnnn i 1k  26m. 43.5s. “ « ,
Fiel.—The beginning was observed by Weyer and Christensen.—(A. N., vol. 33, p. 27.)
Beginning,
W eyer et 2h. 49m. 52s.
L0 00 3 T 3 T U 2 49 54

These observations are rejected from the want of a sufficiently precise longitude.

Llostock.—Both phases were observed by Karsten.—(A. N., vol. 33, p. 37.)
Beginning . oo em e i e i i eieiite e 2k, 59m. 56.3s.
End . o e 5 5 0.9
The beginning is reported to be inaccurate, and the longitude is not known with sufficient
accuracy for the adoption of a single phase.
Kremsmunster.—DBoth phases were observed by Reslhuber, and the end was also observed
by Fellocker and Lettenmayr.—(A. N., vol. 33, p. 59.)

Beginning. End.
Reslhuber - oononi il 3%.  18m. 53.3s. 5k, 23m. 25.0s.
Fellseker .o oo .- . 5 23 22.6
Lettenmayr - .-« oo ocveii i .- .- cen 5 23 19.6
Previous computation by Reslhuber ......... 3 18 43 5 23 21

The agreement of these observations with the erroneous prediction invalidates them in
my estimation to such an extent that I have rejected them.

DBreslau.—Both phases were observed by Glinther.—(A. N., vol. 33, p. 78.)
Beginning .. ... .. ... ... e e e 3h. 2Um. 17.07s.
1 5 30 14.94
These observations agrec with the crroneous tables of the moon, which were adopted in
the Berlin Jahrbuch and the Greenwich almanac, so much better than most of the other ob-
servations, except those at Kremsmunster, that I have rejected them.
Rixhift.—The beginning was observed by Bush.—(A. N., vol. 33, p. 231.)
Beginning . oo it et ieee i et ea e 3k, R7m. 39.8s.
I regret that I cannot ascertain the longitude with sufficient accuracy to retain this obser-
vation.
Toulouse.—Both phases were observed by Petit.—(Comptes Rendus, vol. 33, p. 201.)

Beginning, (Inaccurate). .« oo eum e et i it 2kh. 27m. 15.5s.
T 4 36 46.5

The longitude is not given with sufficient precision.
Fredericksvaern.—The beginning was observed by Smith and L’Abbadie.—(A. N., vol
34, p. 372.)

Beginning.
Smith. e 2h. 4lm. 40.28s.
L ADDAAIC « - - e et e e aee e e e eaeaaieeaanaaanaranan 2 41 446

The longitude is not known with sufficient precision to render these observations available
for the present discussion.
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AMERICAN OBSERVATIONS.

Princeton.—DBoth phases were observed by Professor 8. Alexander.—(G. A. J,,vol. 2, p. 52.)
Beginning. End. Duration. Middle.
19%. 32m. 35.5s. 21k, Tm. 22.8s. 1. 84m. 47.3s. 20k. 19m. 59.2s.

The weight of unity is given to the duration in the determination of the lunar elements,
and that of 1} to the middle in the determination of the longitude of America and Europe.
The value of the middle is diminished on account of the mode in which the time was probuably
determined, which is presumed not to have been done by means of a transit instrument,
although the mode of determiunation is not stated. The latitude and longitude arc taken from
a communication of Assistant Schott to Professor Bache.

Jatitude. - .. .. it i 400 20/ 41"
Longitude ... .. ... . .i..iiiiii.i.L 74 39 49.5  west of Greenwich.
Longitude . ... .. . . . . .. ... ... 47%. H8m. 39.3s. “ “

Nantucket.—Both phases were obscrved by Professor W. Mitchel.—(G. A.J.,vol. 2, p. 51.)
Beginning. End. Duration. Middle.
194. &5m. 34.6s. 214. 33m. 47.1s. 1A. 38m. 12.5s. 20%. 44m. 40.8s.

The weight of unity is given to the duration, but the middle is not used in the determina-
tion of the longitude, on account of its discrepancy with the average of the other observations
in America. Tlle latitude and fongitude are taken from Mr. Schott.

Latitude . - oo o oo 419 1¢' 57.2!
Longitude ... il 70 5 50,3 west of Greenwicll,
Longitude «v.vvmien o 44,  40m. 23.35s. “ “

Burlington.—Both phases were observed by Mr. Gummere.—(G. A. J., vol. 2, p. 52.)
Beginning. End. Duration. Middle.
19%. 31m. 54s. 214  bm. 32s. 1%4. 33m. 3Ss. 20%. 18m. 43s.
The weight of § is given to the duration, and that of unity to the middle. The value of

the observations is assumed to be less, because they are only given to the full second. The
latitude and longitude are takeu from Mr. Schott.

Tatitude . ..o oo i vmei i 400 4 4367
Longitude - .. voeumnin i 74 51 9.7  west of Greenwich.
Longitudc .............................. 44. 89m. 24.65s. ‘ ¢

New York.—Both phases were observed by Professor Hackley.—(G. A. J., vol. 2, p. 52.)
Beginming - ... L illlll. 194.  35m. 55s.
End ool [ 21 11 50

These observations have been omitted.

Mount Pleasant.—Both phases were obscrved by Mr. Goodfellow, and the end was
observed by Lieutenant Trowbridge.—(G. A. J., vol. 2, p. 51.)

also

Beginning. End.
Goodfellow ... oo 19%. 50m. 32.92s. 214, 3Sm. 20.27s.
Trowbridge . - e eeeenenrci it - - e 21 38 27.4%
MEAN «cv v rrrcicncertacansencnnancacan . o 21 38  98.38

Mean duration, 1%4. 47m. 55.46s. Middle, 20%. 44m. 30.65s.

The weight 13 is given to the duration, and that of 3 to the middle. The latitude and
longitude are taken from Mr. Schott.
Latitude.. .o oo i it it aa e 440 01/ 35.2
Longitude - oo, 70 49 12.7  west of Greenwich.
Longitude ..ol 4.  43m. 16.83s. “ “
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Washington.—Both phases werc obscrved by Mr. Ferguson and Professor Hubbard.—(G.
A. J., vol. 2, p. 52.)

Beginning. End.
Ferguson...... ... ... .. ... 194. 21lm. 32.77s. 20%. 50m. 37.94s.
Hubbard ... 19 21 2959 20 50 38.08
Mean - ... . iiiiaiai.. 19 21 31.18 20 50 38.01

Mean duration, 14. 29m. 6.83s. Middle, 20/%. 06m. 4.60s.

The weight of 2 is given to the duration, and that of 4 to the middle. The latitude and '
longitude are taken from Mr. Schott.

Latitude. ... ... o L 38° 53 38.97
Longitude . .ooooiin i 77 2 59.3  west of Greenwich.
Longitude . ... oo 5k,  8m. 11.95s. “ “

Philadelphia.—Both phases were observed by Mason and Riggs.—(G. A. J., vol. 2, p. 52.)

Beginning. End.
Magon oo e 194. 30m. 25s. 21%. 3m. 34s.
Riggs el 19 30 29 21 3 36
Mean . ... ..o 19 30 27 21 3 35

Mean duration, 1%. 33m. 8s. Middle, 204. 17m. 1s.

The value of unity is given to the duration, and that of 2 to the middle. The latitude

and longitude are taken from Mr. Schott. *
Latitude- - oo oo e 39c 57 2.9
Longitude cocveniiiin i, 75 9 35.2  west of Greenwich.
Longitude ... ... ... 5h. Om. 38.35s. “ “

Cambridge.—The Leginning was observed by Walker, Bond, and Paine.—(G. A. J., vol.
[ =4
2, p. 81.)

Beginning.
Woalker - o e ateae 19%. 49m. 35.34s.
Bond .« e 19 49 38.97
g T 19 49 356.28
Mean . e 19 49  36.53

The weight of 2 is given to the mean.

The latitude and longitude are taken from Dr.
Gould and Mr. Schott.

Tatitude. . oo oo L 420 292/ 48.6/7
Longitade ... ... . . ... 71 7 33.7  west of Greenwich.
Longitude - ... .. il ll.. 4%, 44m. 30.25s. “ «

Georgelown.—The end was observed by Professor Curley.—(G. A. J., vol. 2, p. §3.)

....................................................... 20%. 50m. 30.05s.

The weight of unity is given to this observation,

The latitude and longitude are taken
from Mr. Schott.

Tatitude.. oo o oL L. 38° 54/ 26.6%
Longitude - ... . Lol .... 77 q 32.3  west of Grenwich.
Longitade ... ... ... ... ...l 5k.  8m. 18.15s. o “
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METHOD OF COMPUTATION.

The form of computation is the modified Bessel’s form which is published in Peirce’s
Spherical Astronomy, (pages 322-337,) and which is adopted in the office of the American
Nautical Almanac. The following are the formulm, disposed in the order in which they are
nsed :

2, = the (moon’s—sun’s) longitude.

B, = the (inoon’s—sun's) latitude.

7 == the angular distance of the sun and moon.

# = the angle which y makes with the circle of latitude drawn through the sun.
@’ = the angle which y makes with the circle of declination drawn through the sun.

tan. « = sin. 4, cot. A,
tan. y — tan. 4, cosec. u.
I = the sun’s longitude.
0O == the obliquity of the ecliptic.
tan. (¢ -— w’) == cos. ! tan. O,
+ = distance of the sun from the earth.
I =— the sun’s equatorial horizontal parallax.
7 == the moon’s equatorial horizontal parallax.
' == the mean value of 0= 8".5712.
_ st sin. @ sin, B.5712

TTsine T rsinw T sl 7T
__m sin. y cosec. 1”
- 1l—mecos. y

7, = distance of the moon from the earth expressed in earth’s radii == cosec. =

a == the sun’s geocentric right ascension.

o == the sun’s selenocentric right ascension.

¢ == the sun’s geocentric declination.

d == the sun’s selenocentric declination,

d==0—c¢ cos. o

a==a—c sin. ' sec. 0.

p == the perpendicular from the earth upon the axis of the shadow.

z = the distance from the moon’s centre to the foot of this perpendicular.
® == the angle which the plane of the sun, moon, and earth makes with the plane drawn

through the sun and moon parallel to the earth’s axis.

©=— @ —¢ sin. o tan. § = (a— a) sin. J.

z=1y cos. (¢~ 7.)

p=rysin. (¢4 7)

A=psin o

Yy = p cos. w.
H — the apparent semi-diameter of the sun at his mean distance = 959".788.

K = the ratio of the moon’s radius to that of the earth = 0.27264 = [9.435590.]
J = the angle of the penumbral cone of the moon.

F=sin. H 4 K sin. I’ — [7.66880438.]

_ ) . s ___rsin.gy . L ]
s = the moon’s heliocentric distance — S = T [1 m cos. (¢4 7)
. F
sin, f=— PR

p' = the radius of the shadow upon the plane drawn through the earth’s centre perpen-
dicular to the axis of the shadow,
p'==ztan. f 4 K gec. f.
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B=y+ p"
C=y—p.

E = cos. (d —f) sec. f == cos. d [1 4 tan. d tan. /.7

I —=cos. (d 4 f) sec. f= cos. d [1 — tan. d tan. /.]

G = sin. (d — ) sec. f == sin. d [1 — cot. d tan. f.]
H =sin. (d 4 f) sec. f == sin. d [1 4 cot. & tan. /. ]

8 — the latitude of a place.

¢ = the earth’s eccentricity = [8.9122052.]

1 — ¢ = [9.9970916.]

sin. ¢, == ¢ sin. .

k= (1 — €% sec. ¥, sin. 6.

I = sec. ¢, cos. 6.

A = the east longitude of the place.

p = the hour angle of the moon for Greenwich.
/4 = the moon’s hour angle for the place = p 4 4.
b=B —Ek 4+ G/ cos. p.

c=—C+ Fk—HE:cos. pu,.

m= VT

a=—A — }sin. g,

At the instant of the beginning or end of the eclipse the values of m and ¢ must be equal;
but if they are not equal for the computed instant, the correction of the time is to be ascer-

tained by the following formulee:

an, 1d =% — ™ _ °
oz v=o = 7 = ‘/b
o = [1.86167.]
H' = 4 sin. d.

A’ = the increase of A in one second.
B’ = the increase of B in one second.
a = A" — /'l cos. p.
Y =B — H'lLsin. p,.
. . m— a
The correction of the time = o+ b cot. ¥
The values of A, B, C, E, F, G, and H, are constructed by these formulse for the hours
0h., 14., 2h., 3h., 44., and 5h., Greenwich mean time in table A.* These values, with those of
/, A’ and B, ave inserted in table B, and interpolated for every 5 minutes. The slight differ-
ences between the numbers of tables A and B arise from slight differences in the data, which
are of no sensible importance.
The computations of the phases for the various places are then continued in table C. In
making the computations for these phases of which the longitudes are not given in the pre-
ceding portion of the report, such longitudes and latitudes have been used as seemed to be
given by the best authorities. But, since no use has been made of these computations in the
determination of the received longitude, there is no necessity of any careful criticism of these
elements.
The equations of condition for the correction of the moon’s latitude, longitude, and hori-
zontal parallax, and for the sum of the semi-diameters of the sun and moon, are obtained by

the following formmlz :
D, (m —a) = a' 4 ¥ cot. ¥.

7 (10)® sin. 17
Dsi= sin. ¢ Dy (m — a)

# The tables are in manuscript.
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Dot = —sin. (¢ + u— o) Dst.
Dpt = — cos. (¢ + uv— w) Dt
Dot =[A 4+ £ (B+ C)cot. ¥]sin. ¥ Dt

H' b sin. g, cot. f =+ g/ Focos.
Dit=1+ Dy n—a)

da = the correction of the moon’s longitude.

88 = the correction of the moon’s latitude.

dw = the correction of the moon’s horizontal parallax.

ds == the correction of the sum of the semi-diameters of the sun and moon.

64 = the correction of the eastern longitude of America from Europe.

d¢ = the correction of the computed time of observation = (the observed—the computed)
time of the observation.

Datda+ Dptd3 + Dotdw 4+ Detds 4+ Dyt 62 = dt.

The original plan was to determine from the combined cquations of condition the correc-
tions of the various lunar elements, as well as of the longitude. But it iz at once apparent
that the changes of the lunar parallax may almost exactly balance those of the longitude, so
that the observations are inadequate to the investigation of both these elements. Tt is, more-
over, probable that the tabular values of the lunar parallax and latitude given either by Han-
sen’s or Adams’s tables are too exact to admit of correction by the observations of the eclipse.
These and other cousiderations led to the following modified plan of reduction:

MODIFIED PLAN OF REDUCTION OF THE OBSERVATIONS.

A new determination of the lunar elements was made from the Ameriean tables and from
those of Hansen, and these computations are contalned, respectively, in tables D and E.  The
comparative values of the elements from the different tables is continned in the following table:

(/% 5l

Longitude originally used.......... ... ... 123 12/ 2513 126 17/ 17.23"
Longitude from American tables ... ... .. ... 123 12 3124 126 17 19.52
Longitude from Hansen..................... 123 12 2283 126 17 10.90
Latitude originally wsed ... ... .._._._.. 0 37 16.00 0 54 963
Latitude from American tables ... .. . .. _._.. 0 37 1540 0 54 947
Latitude from Hansen ........ ... .. ... ... 0 37 14.49 0 54 8.55
Horizontal parallax originally used ........... 1 0 284 1 0 334
Horizontal parallax from American tables ... ... 1 0 2715 10 3240
Horizontal parallax from Hangen............. 1 0 27.05 1 0 32.28

The values of Dsf, Dat, Dst, Dut, and Dat were then computed in table F, and in the
same table the corresponding corrections were made in order to reduce the basis of computation
to Hansen's tables as the nearcst approach to the requisite accuracy. The comparison with
observation resulting from this reduction sufficiently attests the propriety of this step, and
illustrates the great excellence of Hansen's tables.

The approximation to coincidence betwoen the observed and computed times of the phases,
resulting from this last reduction, affords the opportunity for preliminary criticism, and ut once
suggests the highly probable conclusion that the defects of observation are of such a kind as to
act in opposite directions upon the first and last phases, so that they will partially disappear
from the mean. It is, then, important to restrict the discussion to those observations in which
the same observer obscrved both phases, and to divide the equations of condition into two sets,
one of which involves the interval of duration and the other the mean time. The weight
which should then be given to each equation is readily inferred from the previous criticism of
the observations. The equations which involve the interval of duration are principally of use

25
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in correcting the sum of the semi-diwuneters, but this element is of such inferior importance in
the determination of the longitude of Iurope and America that their introduction is practically
a matter of form, and the final discrepancies between the observed and computed intervals of
duration must not be introduced into the value of the probable error of the computed longitude.

In the final equations of condition the unknown guantities are the corrections of the sum
of the semi-Jtameters of the lunar tabular longitude and of the eastern longitude of America
from Europe. Their discussion is represented in the following form, and the numerical details
are given in table G : '

n = (observed—computed) time.
da = the correction of lunar longitude.
ds = the correction of the sum of semi-diamecters.
04 == the eastern correction of the longitude of America from Europe.

And each equation of condition is—

Dst 6s + Dot S+ Drt 62 = n.
w — weight of each observation.
% = the nearest integer to the value of wD{.

And the first combined equation is—
2k Dstds+ Zk Dat da 4+ =2k Dt 67 = =ka.

The values of ¢'s and #’ are determined by the equations—
2kDst — 8's==kmn.
n' —n = — Dsi. &'s.
The values of 6D.f and D.’'t are next determined by the equations—
= Z' Dat
8 Da t = gﬁﬁ
D'it = Dot — 8Dt Dyt
k' = the integer nearest to the value of wD.’¢
And the second combined equation is—
i Datba4 Dt — 8= zk'w;
in which
Dyt = Dt — éDxt. Dst
and
kD)
=2kDst’
the values of &'a and %, are determined by the equations—
sk Dt d'a=xk'n'
W —n =D, Ja

oDt =

The value of ¢D'f and D"t are then determined by the equations—
Ve Ek' DN
0D\t = TED.1
Dyt = D"t — D2t D8
k" = the nearest integer to the value of 10w D" ¢

And the correction of the longitude is given by the equation—
"D dd = 2kl
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The final errors of observation and corrections of the lunar elements are given by the
equations—
04 = 05.38.
r'" = n' — D"\t oA
da=4da— 0Dt 64 =— 034,
0s =0's — 0Dutdu — 8D 04 = — 2".86.
The resulting longitude of Washington is—
5k. 8m. 11.57s., 4= 0.52s.
And of the other American places of observation the longitudes are—

Of Princetom - . oo ettt e it ot et ee e aaaiaeaaaaan 4 55 3RO
Of Nantucket .o . oot i it i e aaacnaanann 4 40 23.0
Of Burlingtou . ..o oo oo il 4 59 243
OFf Mount Pleasant. oo i ie ettt et e et et e e cemaceeeeanaannan 4 43 1647
Of Philadelphia . .. . 5 0 37.97
Of Cambridge . .o ovnmi i i i i e 4 44 29.587
L B L ) s P 5 8 17.97

The probable error of observation was dertved from the formule—

g
Mean error of observation = .\/ (%(%1-);{: = 1.80s.
Mean error of A =1 \/(W‘,}%S,m + 0.04) = 0.77s.
A final comparison of the observations of each phase with the computations corrected for
the corrections of the lunar elements and of the longitude is contained in talle H.
The comparative value of the observation of each phase of the duration and of the mean
may be estimated by taking the squares of the errors of observation for each of the observations
which is marked with the letter (p) in the column of remarks.

This gives for the sixteen observations of each phase made in Europe—

The average square of error of obgervation of beginning. ... ... ..... = 5.40"
The $same for end v oo ve oo e e e et iacaae e = 7.45
Half the square of the duration ... ... ... .. .. . . il = 7.59
Double the square for the mean. ... ... .. o oL L il = 515
For the seven American observations it gives—
The square of the average error of observation for beginning . ... ... _ ... = 21.26
The square of the end .. ... ... il = 14.75
The halt square for the duration ... ... . ... ... il = 2971
The double square forthemean .........ooiiniii i ianan.. = 6.13

For the combination of the twenty-three observations—

The aquare of the average error for the beginning -........... ... . ... = 10.23
The square for the end

.............................................. = G067
‘The half square for the duration ... ... . oo i Ll = 14.32
The double square forthemean .. .. ... ..o . L. = 5.5

This comparison seems to justify the mode of reduction of the observations which was

finally adopted, and to confirm the accuracy of the result in reference to the longitude of
Europe and America.

Respectfully submitted by

BENJAMIN PEIRCE.
Prof. A. D. Bacug, LL.D., F. R. S,

Superintendent of United States Coast Survey.
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APPENDIX No. 17.

REPORT OF PROFESSOR BENJAMIN PEIRCE, LL.D., ON AN EXAMPLE FOR THE DETERMINATION OF LONGI-
TUDES BY OCCULTATIONS OF THE PLEIADES.

CaMBRIDGE, November 20, 1861.

Siz: I have commenced the reduction of the observations of the Pleiades’ occultations
with the period 1838-1842, inclusive. This is the only period, except the one which has just -
terminated, which contains any simultaneous observations upon this continent. It is peculiarly
valuable, because within this period Bessel made his triangulation of the Pleiades.

I have thought it expedient to prepare for you a complete example of the computation of
one of the simultaneous sets of observation within this period, in order that the mode of com-
putation which I have adopted might be submitted to your eriticism, and that-you may be able
to come to a definite opinion in regard to the probable accuracy of the results.

For this purpose I have selected the emersions for September 26, 1839. The following is
a list of’ the observations, in which the stars are numbered in counformity with the catalogue
upon page 196 of the Coast Survey report for 1856 :

1. Greemwich Observatory, (Gr. obs., p. 83,) abserved with south and cast equatorial.

Star's No. Star’s name. Sid. time. Instrument. Remarks.
h. m. s
1 g Celaeno ..__.... 5 23 53.70 8. Equat «cceuaaa. Vory good.
1 g Celaeno .. ..... 5 23 54.00 E. Equat.
e Taygeta weeeooo. 5 b6 50.63 £. Equadt.
11 ¢ Maja aenoouanoo. 5 58 17.43 8. Equat.

2. Cambridge (England) Obscrvatory ( Camb. Obs., p. 254 ) with five feet equaiorial.

|
Star's No. Star's name. Sid. time. Remarks.
ho m. s, ‘
1 g Celaeno oo ..., 5 26 37.91 @ A little doubtfal.
4 e Taygeta .. .... 5 57 31.53 1 Very exact.
11 e Maja o eonn e 6 00 25.54 . Very exact.
|

3. Askurst. (Mem. Asi. Soc. xi., p. 289.) Observer Snow.

Star’s No. { Star’s name. Sid. time.
b m. I

1 g Celaeno ...ocoooo.. 5 21 42.58

4 ;e Taygeta e ceanan 5 55 19.08

11 fe Maja. oeomeoooooos 5 56 16.58

4. Washington observalory on Capitol Hill, [ Gilliss's obs., p- 104.)  Observer Gelliss with power 47.

Star’s No. Star’s name. Mean 8. time.
ko m s
2 b Electra...cccccrcn-. 10 22 52.6
1 g Celaeno e unne. 10 30 20.2
4 e Taygeta . oauaaa. 10 33 59.3
11 € Majae acecccemeaenas 10 56 42,40




THE UNITED STATES COAST SURVEY. 197

5. Philadelphia High School Observatory, (Phil. Phil. Soc., pro. I, pp. 229, 230.)

Btar’s No. Star’s name. Mean 5. time, i Observer.
R —_—
ho m, EX 1
2 b Electra . _.o.ooo. 10 32 4.73 i Walker.
2 b EICCtTA ccne v cnmnmcane ’ 10 32 797 | Kendall,
2 b BIectt - cmee o mmmmme | 10 32 5.78 | Riggs.
2 b EleCtra . ccov aeoanenans 1 32 5.13 | Mason,
1 7 Celaeno meen e amean 10 39 57.09 | Walker.
1 g Cclaeno oo ooeemnen- 10 39 57.67 ! Kendall.
1 g Celaeno ... ; 10 39 58.95 i Riggs.
1 ¢ Celaeno eeomnnn ———— 10 39 57.04 | Mason.
4 e Taygetd ccuomeuaooo. | 10 49 58.93 | Walker.
4 e Taygetd aoeeccvcuanaas I 10 49 59.52 3 Kendall.
4 ¢ Taygeta cceromcccmaan. 10 50 00.36 . Riggs.
4 ¢ Taygeta oo ooooooo_. 10 49 50.33 | Mason.
11 ¢ MajA.cccmercicicanann 11 6 34.69 { Walker.
11 € MAJar o cee e amamans 11 6 35.04 | Riggs.
11 ¢ Maja o ooooiiamoan 11 6 35.29 | Mason,
6. Boston, residence of Mr. Paine, (Phil. Phil. Soc., pro. 1, pp. 229, 230.)
Htar's No. Star's name. Mean solar time. Obscrver.
T
h. m. £
b Electra . cmmemeaucacems 10 53 6.90 Paine.
1 g Celaeno maaeaoeuaoana. 11 1 45.27 Do.
e Taygeta covocneeoouan. 11 12 36.43 Do.
11 ¢ Maja.o el 11 28 58.98 1o.

The latitude of Greenwich and the latitude and longitude of Cambridge are those given
by Dr. Gould in the American Almanac. The latitude and longitude of Ashurst are given in
the Memoirs of the Royal Astronomical Society, vol. xi, p. 287, The latitudes of Washington
and Philadelphia are those given by Dr. Gould.  The longitude of Washington Observatory is
agsumed to be 54, 8m. 12s.  The longitude of the observatory upon Capitol Hill 10s.25 east of
Washington Observatory, (Coast Survey Report for 1851, p. 481,) and the longitude of Phila-
delphia from Washington is found by Dr. Gould to be Tm. 33.64s, east.—(Nautical Almanac,
p- 470.) The latitude and longitude of Paine’s house were deduced from those cf the Boston
State-liouse on the authority of Walker.—(Phil. Ph. Soc., proc. I, p. 231.)

Boston State-bouse — Paine’s house = 26”.7 N. in lat., and 0s.33 E. in long.

And by Coast Survey Report for 1851, pp. 204, 206—

Cambridge Qbservatory — Boston State-house = 1’ 23".89 N, and 48s.52 W. in long.

And by Dr. Gould—

Latitude Cambridge Observatory = 42° 22' 48".60.

Longitude Cambridge Obscrvatory — Washington = 23m. 41.54s. E.

Which gives—

Longitude Paine’s house = — 4h. 44m. 14.6s.

Latitude Paine’s house = 42° 20' 58",

The following order of computation was then adopted:

The siderial time of mean noon at Greenwich for September 26, 1839, was found from
the Tabule Regiomontanm. The places of the moon for Greenwich sidercal, 3k., 4¢k., 5k., and
6h., were obtained from Hansen’s lunar tables, and an ephemeris was interpolated for every
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10m. from 3k 50m. to 4h. 40m., inclusive, and from 5k. 20m. to 6k. 10m., inclusive, which
contains the values of—
a,, B. sin” 7, sin.” 7 osec. By and s —a,,.
It is to be observed that I have adopted the notation—
sin.
Sin. 17
The place of Alcyone is derived from the following table, which contains for the years
1838 to 1842 the mean right ascension and declination, with the constants for reduction to
apparent place by the aid of the Tabulas Regiomontanze, The right ascension and declination
for 1840 were given me by the kindness of Dr. B. A. Gould. This table also contains the

constants for the computation of E and F (Coast Survey Report of 1856, p. 195) by the formulae—

E = Aq, 4+ Bb, 4 Cc, + Dd,
F == Ce¢, -+ Dd,

tan.

tan,” = ——
sin. 17

Sin. " =

Mean places of Alcyone for the years 1838—1842, with the constanis for reduction to apparent places, and

Jor the computation of E and F.

o ‘ ; w‘ i | ! | ‘
Year, Meana ' Mean gy ¢ | & - ¢ | d ' er 81 o i 4! e ! dy ay | by | co dy [10%a,

i ; : P ! ‘ | |

o+ oon e 4w ‘ F }; ! s “ ! !
1838  543131.04 233641.06 | 1,7358 | 9.4046 ' 9 8022 \ 9.9584 . 1.0642 Y.91U5, 8.8578 93,3667 4 6492n‘i 44119 : 59363 | 4.4878 | 4.0898 | 4.2364 8635
1830 54 80 37.81 © 23 3620.49 | 1.7258 | 9.4046 | 9.802} ‘ 9.9585 | 1.0640 9.9106, 8.8571 | 9 3666 4.6492n1 4.4118 | 5.9363 | 4.4877 . 4.0899 | 4.2365 | .8637
Jedu 53429 41.59 233617.91 | 1.7259 | 9.4045 | 9.8019 : U.9586 . 1.0639 9.9107, 8.8564  v.3665 4.6499,]: 4.4116 : 5.93684 | 1.4875  4.0000 | 4.2367 .8638
1211 0 84 2531.38 2336 6.32 | 1.7259 | 9.4044 ‘ 9.8018 | 4.95687 ' 1.0637 9.9108,, . 8.8558 ' 9.3664 4.6492, 44114 \‘ 5.9365 § 4.4874 . 4.0901 | 42368 | .H640
1812 542758.17 233554.74 | 1.7250 | 9.4043 | 98016 Y Y588 1.0636 9.9108, B.BH51 0.3663 i 4.6492;, 44113 1 5.9366 | 4.4872  4,0002 | 42370 .B642
i | i ; i I i

The right ascensions and declinations of the moon were computed directly from the

formula on page 47 of the introduction to the tables of Hansen, without the use of the tables.
The remaining computations are conducted by the formulee in the Coast Survey Report of
1856, (pp- 192, 196,) with a few modifications and some auxiliary formule. Thus—

Cot. I/ = sin. B cot. y

g = & sin. #s° sin. 1"

z=g x, 8in.” (&', — a5°)

log. a = 9.436500.

Moreover, instead of applying the corrections for precession and nutation to the ordinates

of the stars, these correctious are applied with their signs reversed to the co-ordinates of the

Hence come the formulae—

E=(1+F)

INOVIL.

-

X, = % sin.” (o, — @) cos. 3,
Y= (sin." (0 —3%) + 2)
x”m =y — E Ynm

Yo=Yt B,

1
The values of 7 are readily obtained by means of the following table, and the values

of D, p and Dy p from the formulae
D, p = — cos. p cos. (6§ — 1),
Dip=D,pD,]
and each equation of condition becomes
D pdl4+Drpdi=%—p=2dp,
in which 8 is the increase of the moon’s longitude in seconds of arc, and 64 is the increase of
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the western longitude of the place in seconds of time. In this first approximation no other
corrections have been introduced. The longitudes of Cambridge and Ashurst have also been
supposed to be accurate, as well as the longitudes of Philadelphia and Boston from Washing-
ton. The European observations have, therefore, given the correction of the moon’s longitude
by means of the equation
pi= SE
S kD,

and this correction applied to the other observations has given
Yp=8p—D, pol

S @ v p)
=S Dy )

0" p=2¢6 p—D\p o4

and the probable error has been computed from ¢' p and ¢’ p by processes which have been
otherwise given.

Table of the values of A corresponding to those of L

A
1 \ |

1A K i 1 2 3 4 5 6 7 8 9
| ———— —
] I ;o ' ' [ o ] ;oo | [ I PR i [
0 0 oo 3 18 40 | 5w 63 | T2 g 5 g 44 | 9@ | 9 5%
1 10 2% 10 57 11 26 | 1t 54 2o 12w 1‘ 13 12 133 - 14 0 | 123
2 14 45 5 6 15 98 | 15 48 %6 9 | 16 29 16 49 o8 L 1727 1745
3 18 3 18 91 18 38 L 18 56 13 | 18 19 47 20 3 | 20 19 20 35
3 20 51 J 21 7 21 22 | 2t 3 | 2 53 22 &8 | 22 23 23 37 ‘ @5 2 6
5 23 20 | 28 M 23 48 [ 24 01 24 15 24 28 | 241 20050 0 25 7 1 25 90
6 25 33 25 46 2% 58 | 11 2 24 | 95 36 26 48 27 ¢ 4 27 12 | 9y 94
7 27 36 97 48 9 0 . 98 Il 98 23 28 34 28 45 °8 57 0 29 8 | 29 18
8 20 30 29 41 29 52 ¢ 30 3 30 13 30 24 30 35 30 45 ;U0 56 31 6
9 3 17 31 27 31 37 | 3L 48 31 58 3@ 8 32 18 32 28 | 3 38 | 3 48
10 32 se 3 8 | 8318 | 43 o7 33 81 | 33 47 33 59 34 6 | 31 16 ! 34 025
11 34 35 34 44 | 35 | 3 3 35 13 35 2 35 31 35 40 } 35 50 | 35 59
12 %8 36 17 f 36 26 ‘ 36 34 36 43 36 52 37 1 37 10 7 18 | 37 o7
13 37 36 3 45 | 37T 54 | 38 2 38 11 38 20 38 98 38 37 0 s 45 | 38 54
14 39 2 39 10 38 19 | 3% 27 39 36 39 44 39 52 0 ¢ | 40 8 ‘ 40 17
15 40 25 40 33 40 41 L 40 43 40 57 4 5 41 13 481 | 4198 | 403
16 i@ 4 41 52 2 0 | 4@ 7 42 15 2 23 42 31 42 38 ¢ 42 46 | 42 53
17 3 1 43 4918 | 43 43 31 5o 43 16 43 54 ¢ a1 1 | 41 9
8 4 18 4“4 AU 4 3 1 44 39 44 46 44 53 45 0 45 1 | 45 15 f 45 2
19 45 29 45 45 a3 | 45 51 45 58 46 5 46 12 46 19 | 46 2 46 23
20 46 40 16 47 % 54 | 47 1 47 8 47 15 7 22 47 20 47 3 l T 42
2 47 49 Y] 48 3 | 48 9 48 16 48 23 48 30 83 | a4 a3 | 48 o
20 48 57 49 4 ® W a1 49 93 49 3 a9 37 9 43 | 49 50 I 49 56
23 50 3 50 g 50 16 l 50 22 50 929 5 35 50 41 | 50 48 |50 [s1 1
2 51 7 51 13 51 51 26 51 383 51 39 51 45 | 51 52 | 51 58 1 52 5
25 52 11 52 1 52 23 52 30 52 36 52 K2 52 48 2 51 . 8 1 | 53 7
2% 53 13 53 19 53 53 31 53 7 53 43 53 49 53 85 | 51 1 | 84 7
27 54 13 54 19 54 25 5¢ 31 54 37 54 43 54 49 54 55 | 5 1 | 55 7
28 55 13 55 19 55 25 55 30 55 38 55 42 55 48 55 54 | &5 59 56 5
23 56 41 56 17 56 23 56 28 56 34 5 40 56 46 5652%5657 57 3
30 57 9 57 15 ‘57 20 57T 26 57. 31 57 81 57 43 57 48 | 57 54 t 5% 0
3 58 8 58 12 58 17 58 23 58 28 58 3 58 40 58 45 | 58 31 | 58 5%
R 59 2 5 8 59 13 59 19 59 24 36 30 59 35 59 41 | 59 4 z 59 a2
33 39 57 60 2 60 8 60 13 60 19 60 24 60 29 60 35 j 60 40 | 60 46
3 80 51 60 56 6t 1 61 7 61 12 61 17 61 23 61 28 | 61 3 | 61
35 61 44 61 49 61 54 62 0 62 5 62 10 62 15 62 2 | e 8 | 6@ %
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1~:A} 0
i I "
(U 0 ¢o
1 11 23

2 65 6
3 1y 42

4 w47
o 25 928
6 i 27 53

7| s 7
& ‘ R 12
9 34 9
10 3% 0
11, 37 45
12 % »
@ 4 2
14 42 3
1B 4 7
6 | 45 34
17 | 46 58
18 j 43 19
191 49 39
2 | 50 57
21 52 12
2 | 53 25
23 | 51 37
24 55 48
2 | 56 57
2% | 58 5
27 59 11
22 1 60 16
29 61 20
3 | 82 23
31 63 24
52 64 25
| 6 %
31 0 66 25
@ 67 25

32

62
63
64
6o
66
67

53
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Talle of the values of Aa corresponding to those of —;—

w bl
@D L KRR
v w
- -

EREI I
=1

S
R 123
(4
-

< 3
3l A
bS]

.3 4 5 T8 7 .8 f .9
— i |

i ror : ion [ ;oo poow o

15 792 | 8 3 8 49 9 3 1011 | 10 49
289 | 132 | 1357 14 21 14 51 13 17 | 15 42
1716, 1738 | 18 0 18 ot 18 42 v 3 | 19 23
20 41 2l 0 21 18 21 37 21 55 2 12 | 22 30
93 33 | 923 54 24 10 2 96 21 42 24 58 | 25 13
25 13 | 26 27 26 4 26 56 27 11 7 25 | 27 39
o8 3¢ 1 @28 48 20 1 20 15 20 28 29 a1 20 54
2 45 . a0 58 3 1 a3 a3 348 | @ 0
© 47 32 59 33 10 33 2 33 34 33 46 j 33 57
3 43 21 54 3 5 35 18 35 27 3 38 | 3 W
3%k 3 3B 42 36 53 37T 8 | 8714 7 24 | 37 3B
3 15 3 95 38 35 ;. 45 38 55 39 5 39 15
59 54 | 40 4 40 13 40 33 10 33 0 2 40 52
4 30 | 41 40 41 49 41 59 2 8 42 18 . 42 27
4z 3 | 4313 43 2 43 31 43 40 13 49 43 58
4 33 | 4 42 4 50 44 59 5 8 45 16 f 45 52
6 0 | % 46 16 %6 25 16 33 46 41 | 46 50
4722 0 47 30 7 39 17 47 17 55 3 3 \ 48 13
48 13 | 48 51 48 59 19 07 19 15 49 23 49 31
50 2 | 50 10 50 18 50 26 50 34 50 41 1 50 49
51 20 | 5L 27 51 85 51 42 51 50 51 57 ] 52 5
52 38 | 52 41 52 48 52 56 53 3 53 10 | 53 18
53 46 | 53 54 511 5 8 54 15 54 22 54 30
54 58 | 55 5 55 13 55 20 55 27 55 34 55 41
56 9 | 56 16 56 93 56 20 56 3 5 43 | 56 50
57 17 | 57 94 7 3 57 38 57 45 57 51 | 57 58
58 25 | 58 3 58 38 58 43 53 52 58 53 | 89 5
5 31 59 7 59 44 | 50 50 59 57 60 3 | 6 10
60 3 | 60 42 60 48 \ 60 55 61 1 61 7 6l U
61 33 | 61 45 61 52 61 58 62 4 62 11 | e 17
62 a1 62 47 62 54 f 63 0 63 6 63 12 | 63 18
63 42 63 48 63 55 ‘ 64 1 64 7 6613 | 64 19
61 43 64 49 | 64 55 | 65 1 85 7 65 13 | 65 19
63 43 | 65 49 | 65 55 66 1 86 7 6 13 | 66 19
6 43 | 66 49 | 66 55 67 1 67 7 67 1% | 67 19
67 a3 | 67 49 | 67 55 68 1 68 7 66 13 | 68 19

; i ! ‘

PLEIADES O(CULTATIONS OF SEPTEMBER 26, 1839.

Computation of maon’s place for 3k., k., 5k., and 6k., Greepwick sidereal time, from Hansen’s lunar tables;
mean time of sidercal noon from the Tabule Regiomontana.

Septensber 26, table VI, ..
Nutation, table Ioevnvevcinnanne

L PN

M!' 4 1 4-d=—1h 19m. 445842, table VII..........

Mean time ., ...... JETTTN tieesaivees eves

3h sidereal tim
Mean time of 3hk. sidereal time .
Fraetion of day..aveee
Fraction of a day for 1A. sidereal time ,.....

reessamiamt tecetsassaay tesst SeiNes sanss oty

Lisemssanrrns

e eeesaereaers et ntsat et Boue

he m.
12 2

—12 20
3

11 39
2 59
—14 39

5
33 379

0.263
33.642
26,358
13.065
39.423
30.511

9.934

0.6105316
0.0415520
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Computation of the fundamental arguments.

201

3.

N

Day - fraction of day . vuveesvsas crncssnscnne e
1838, et iariacniiiisiiniracitonenaneosnnninsone

10 periods. . ciieveieiitnciinaiisni st saanes e

Periods to be deducted
Argument for 3h.. ...
Ahesraes

O ST AN T

Bl viieaenieiacrnessiiiiariiiasianes

1
13
L
1

|
i

fi

—2735,

L74153852
54551391
5, 8065537
5 B4RI066
5, 8846505
5.9312124

w0531 i 310661 74781
54.316 | 8.678 |  84.99
|

—72 [ e U5
S2.847 . BT.IBS | 15.727

E
|
{
|
i,
{
!
l
i

121.
—144

37.133 !

65,070
48,715

113.783

203
06t

5.264

j
I 18
{
|

14.

15.

1839, caenivinnns
10 PETinGS coevit uvaramraansonenns

Argament ..

50.592 |

f

12 R02
0.536

13,349

30,440
10,228 |

43.380
32447

34.004
42,042

—72

40,668

4.046

1411
0.180 |

1.581

4,845
32.119
—48

18 964 l

10,147
3,408

13.556

PAN

Pl
&

23.

)

1838.caeuvannera
10 POriods coveer seccee corrvocesan
Deduct . .ieicisrensiorceessenesene

ArgUment ccoees averes ssassaseesss

18,453
4.16} .

2.6 |

36.966
36.889
—10 |
$3.855 |

25.906
40,105
—48

18.011

! 5.946

7.582

| 13.508 |

21,892
12,067
—24 ¢

9.959
i

32,847 |

3712
—40

35,975

30.

4978
18,284

22062

1839 0 iauranins srnecrsmrrennran

10 periods suvaes everersarinanrians

Peduet. ccuvvivannniemcoriinrnrans

ATEUINENE vse soesssesnariaaseras

Cansseinaese

35.717

0.97

1.01

!

Arg. 32,

33.

98605
270

98875

L o%: N
Dayof year... .....
Periods to deduct....
Correction. .... ......
Argument 3h. «svs ...

dheviiaanns

Shevernaces

22, 365362
269.61053)
—~286. 307434
519

5.668999
5.710552
5.752105
5.793658

15.303148
260.610532
—265.775291
482
19.13887L
19.180424

19 221977
19263530

199 .2909
269 6105
365, 2596

269,611

103.6418
103.6831
103.7249
103.7663

383.498
383.540

383.581 |
383.623

113.887

|

158 .41
269.61

5
1

~—346.620 | —271

81.406
81, 44¢
81.459
81,531

|
|
!
|
J

1

14.9942
269.6105

8.775% ¢

10.9::59§
10,9774 |
11.01% ’

0.0959
268.6105

1.4810
1.5226
1.5641
1.60567

40,

2,9562
264.6105
7529
7838
854
8669
9085

Arg. 41,

42. i 43.

45.

48.

49.

1830, aveiianrinneans
Day of year....eeees.
Periods of year ....,.
Correction. ceciov oo
Argument 3A. .......
4k, eiesn.

Bhiiaarenn.

11318
269.6105
—256.2170

|
1
14,5853 |
14 6269 |
14,6684 |
14,7400 |
i

~-269 184}

5.0218
269.6105
—272.2841

0.7665
269.6100

2,3482 |
2.3898 |
2.4313 |
2 4720 |

I

1.1929
1.2345
1.2760
1.3176

|

15.6055
269.6105
-—253.3695

3.2997
2696105
—260,6406

21.8465
21 BRI
21,9206 |
21.9712

3.31i2
3 3527
3.2043

3.2696

-
7

—273.21

3.95
3.997
4.039

1914 |

t
{

I
|

2439 !
269.61 '

—281.77 |

29 4
269 6

|
i

337.8
269.6

8.96
9.00 |
9.04
9.08

209 0
299.0
2991

i
i
i
!
299.1 |

097 .4
BY7.5

5897.5

4.2
269.6

26
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Computation of the fundamental arguments—Continued.

"Table. |

15.75.

16.

Table.

15.75.

TS

.

DS B R

D G

s esesaruesiorint

.08
.01
.28

Sam X 3%.7..
XL iienranns
XUI.
XIViiieeesensonsrorsssrsancorens
XV.oieee

XVi........ [
XV veanoannes consrane
XVIII,
XIX
XX
D 9.9 P
XXIT. .eeeaunn
D94 | I S
KXIV saetacconenantistonoas sussas
XX Veiartriunsoissssiiaosass sune
XXVIieiiassasorsarncninrossansas
XXVITeioviseaonenses
XXVIII ...

XXXIV ...,
D 0, . G RN

XXXVI.
XXXV taciiaanannns
XXXVIIL.,

87
147
1412
3976

25
899
68

4031
1424
1778

833
120
472
135

550

3810

94
1607
1245
3833

61

82

65
3958
1414
1728

100
1467
1086
3691

1z

102
3878
1405
1674

733
1148

373

132

875

493

626

114

5151 41 S

21197

20630

4h.

5h.

6h.

XLVIL.ettciaatenerss carsessenonsen
XLVIH vnueens
XLIX . itereonotonninioesens

R P PR T T YN

LVIIliieiisaseeirornitisnssassncens

LIX ...

4495
15.8065537
21064
1897490
048503

6017
48577
R7177
46685

3429
31105
25084

7618

6052

4880

6734

78
311
73
299

4495
15.8481066
20968
1897979
947785
279017
3783

5997

48263
26627

|
l 46628 4
| 3533
i 31088
| 24985
i T421
| 6900
| 790
! 6709
‘ 8
811
| P
| 299

4495

15. 8896595
20874
1898506
946925
279027

3784
5977

47947
26079

6570
3637

31070
24878

4700
6684
ke
311
73

4495

15.9312124

20781

. 1858968

945922
279038

3786
5957
47631
W52
46510
Fi42
31052
24761
7029
6797
4611
6658
79
311
73
298

16, 1434797

|
1 161848803

16.2262581

16.2676155
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Tables of true longitude.

! i
. i - Arg. 51, 3k, t 4h. i St ! 6h.
1 t | H
- ] ] !
1839........0 13.24578 | 12.10670 165.3 | Table IV log. e, | 4.16314 4.16305 4.16289 | 4.1627%
Qﬁgdays...J 44 21248 ( 20,96782 269.6 Logexcessof Z..,.! 9.54154 9.68845 9.57309 | 9.37740
-6105316.... ) .10035 | 6802 —365.2 | BUm .ies seerenenn 3.70468 3.85150 3.53598 | 3.54019
For3h....... 57.55801 l 42 14254 69.7 J Number for log. .... 5066 ; 7104 — 5443 1 — 3469
hiien.| 5756544 ) 4214717 69,7 | Table Vi...oo.w... 14.00642 | 14.58674 1531642
57.07R7 | 42.15180 69.8 f ceeneen 14.05708 14.65978 15.96197 !
57.57910 | 42 15643 69.8 [ 57.55861 57.56544 57.57227
 STTT 42,1454 4214117 | 450
Fd @ernrerer oven 71.61569 72,9250 TEB4 73.4428)
B 01 ETTRPTTTT oI 56.10962 5680605 57.41377 | 58,0201
Table V1 ceuv. ene 6683 6867 049 | 7234
' SN 623.91
VIIT . 29.1 % 696.5 | 696.5 ( 69.5
X ... 45.5; i i
Products oo avaee —832.5 — 809.2 | — 86,1 | — T62.4
56.96314 5687449 [ 57.48336 ' 5809182
56° 15¢ 547,50 | 5G° 52 280.16 | 57 29 U, 10 589 05 307,55
Computation of latitude.
7 T T . |
Lo 3. 4. } 5. } 6. 7 8. | 9. | 1w | 1L
i ! { P
i | | | | ;
1839, .0iiieiies caneneeees oen|  67.498 | 36431 | 34,963 2.428 J 56.75 27.92 | 0.64 750 1 30.39 19.91 " 10.53
10 Periods svaveesasesreananess] 57,773 1 51,100 | 33,415 9.058 37.72 1341 42.25 16.70 0 31.80 25,77 11.00
—72 ~72 [ —G0 ! -3 { —40 -3 |
53,271 ! 15,531 | 68.378 | 11.485 \ 34.47 a3 asa! 140! 22.19 | 9.68 ' 91,53
— S e
12, 13. 14. f Booo1e 18,
; f ‘
183 caicinnee o 1.3 77| 1250 635 955 7.8
10 Periods cereessnnnncenssens.|  20.19 16.30 06.33 4.00 23.21 2.8
—30 —~30 l —24
12.53 7.07 18,93 10.35 ’ 8.7 10.6
| i |
19. i 20. | 21, ‘ b 24
H ] !
188900 cennrrenmenss rureareses 12.99492 | 161.080 | 2.9410 | 26.824 | 0.579 2.422 | 13.416 ' 683.0 31| 7.0
DaY.ievs sevesnerrevenaanneen| 269 61053 | 269.611 - 269.6105 ;  269.611 ;  269.611 ,  969.611 | 269,611 , 269.6 ] 269.6 269.6
—256.24621 | 376403 —967.5701 | —279.056 —964.425 | —953.254 | —247.872 —287.8  —M0.5
For Bh.nussnossnanecnssansone. 2435924 54.288] 4.9794 | 17,979 5.565 1877 | 35.155 12.9 16.1
Bhiiiaatnnnesiniiigenenes 2440079 | 54,330 J 5.0140 | 17,421 | 5.607 ! 18.821 | 35.197 12,9 16.1
Sliese snenavasieeetuennren 94.44235 g 54,371 | 5.0555 17.462 | 5.648 | 18.862 35.238 i 130 6.2
[ TP 2448390 ‘ 54418 50971 1 17,504 ‘ 5.690 18,900 35280 13.0 16.2
|
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Computation of latitude—Continued.

Table. 15.50 16. Table. 3h. 4h. 5k 6h.
i o u o g ” ° 14 ° 7 "
20.86 = 20.38 i 19.97 Preceding inequality..., .... B3.54 83.57 83.60 83.63
2307 23.02 0 2071 | Table XXV, 12 40.73 12 44 48 12 48.22 12 51.95
8.28 | A.43 55 XXVI 31.54 31.60 31.66 31,7
126t | 12.8 13 12 XXVII.. ... 19.98 49 70 50.12 50,53
412 | 4.3 4.49 KXVITL. ciaeenenenenn. 6.67 6.3 6.99 7.16
3.06 | 2.93 2.80 EXIX. ceneeenevrennnn 17.58 17,79 18 01 18.22
XHL venvecveernrnnnene] 196 2.2 2.29 XXX.o eeeriraeeieeen 12 95 13.16 13.28 13.60
XIV . teerrnnrenceronnsn 56| .46 .37 XXX eriunr aentrnnea. 42.09 42.00 4.9 41,82
XV iviien ceernnmreenens] 212 1 2,20 2 XXXIT currancncannnn 40.15 40.15 40.15 40.15
XVI vevevvenrneinaenes| 163 | 1.61 1.50 | XXX ceee vaee ann 72 72 .72 .72
XVIT.. 67 1T .32 XXXIV, ) .08 .08 .08 .08
X VI . .37 .34 .31 XXNXV.ets canenrneonns 2.48 2.42 2,36 2.29
XIX. . az | L4 .16
DS S CALTITTRIPRTTIT 88 .8l -94 SUM. vivereninnnies 17 27.82 17 32.52 17 37.21 17 41.88
XXL ceernaceonseneenns] 130 131 O A 0 285 N . 4 a5 s
XXIL eervvmennierennne 90 .9 .93 :‘1 e XXXViT. 430853 1 44039.60 ) 441 28,61 25.58
ARALLL N Top | M ] 45656.35 | 4580212 | 4590582 | 50007.46
XXIV.. . . A7 a3 .10 | Table XXXVI% oeisnnn. 29,93 .48 2.7 21,96
j LAt By veeervesnerneneanes 457 1858 | 45824,59 | 45992854 | 500 30.42
Sum. weeveniieeen | 8313 0 83,49 1 83.65 | mapie X oflong. log. ... 9.90008 9.88584, 9.87130,, 9.83610,
Sum of ineq. of lat.. .. 3.02020 3.02223 3.02415 3.02607
Produet «vevsrercaneersunsones 2.92037 2.90807, 2.89545 2.88217,
Computation of parallax.
| h
Tabte— Dosso | s 16 Table, k. 4k, 5h, 6h.
| |
| ! P o P i
SO % 487 .392 .326 | Preceding inequalities, ceussr.. 3.420 3.4%6 3.424 3.422
) § S 20 24 30 | Table XV...,. 37.939 37.656 37.373 37.089
{3 PR . T % 7 XVI.... 25 938 24,790 24,342 23,894
IV, ceiriennnsnnins 165 | .17 87 KVI.......... 1.029 1.029 1.029 1.029
Vies o 1.218 | 1.216 1.916 XVIIL 46 51 57 64
"2 SR 90 .104 .18 b:{5 URTI 856 L858 829 .801
VILevts ceenveeensannses] 1,007 187 | 1157 XX.tviuirneereoneenae.| 5856.52 58 56.05 58 55.56 58 55,06
711 SRR 8 8 7
73 69 . 69 BUM. coveiiieeniiiinenn.| 60 05,08 60 63.85 60 02.61 60 01.36
10 3 7
o o3 g | Toble XXLuviieivivanennnn, 05.10 05.03 04.96 04.89
.107 .100 93 | Hureere vesesesiesenreassannesl 60 10,19 60 08.88 60 07.57 60 06.25
34 33 2
n 13 15
Sum. .. I 3.474 3.43¢ | 342
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Computation of right ascension and declination.

| Sh. 4h. ‘ 5h. ; 6h.
I 1 |

BB dciire e | 0.9100230 1 902071 | 9.9250488

Cos. ... | 9.7445672 | 9.7975704 | 9.7304145 9,7230939

TN Loei e vneaaeeiene ceeeenand 75358 1834017 ‘ .1953344 2057607

11 P - 9.6000469 | 9.6000469 9.6000469 9.6 00469

SEC. € rrrnvrnrrntronsennnarres 0374790 | 0374790 ¢ 0374790 0374790

TaN. £ovrnenananes sesanesansn: 9.6375259 | 96375259 | 9.6375359 Y.6375259

&in, 6 .. 9.3446141 : 9.3376172 | 9.3304614 9.3231408

Tan. n'. 9.5574480 | 9.5664980 | 9.5634747 9. 5663205

Tan. (I + ©). vesvesrsnne ree. 2198348 2298807 2330134 L 2432397

L 9.9891151 9.9894688 9.9R98183 | 9.990!636

L R 6445010 ,6318516 6393569 L6070226

Bin (7 F 8) ceenne cevas sonens 9.6227198 9.6251253 8.6274668 ‘ B.6207455

Tan. (7' 4 B} veversvornnnennl) 9.6617485 9.6676710 | 9.6705227 | 9.6733043

fin. f...... ceeanld 9.611834% 9.6145941 9.6172851 | 96199091

Tan. Y..oeases S 9.0093626 9.Bosoes2 9.0009841 | B.9964451

© ! " o ! " [ e ’ I ° ’ "

L 19 50 49.65 19 58 33.36 | 20 06 05.49 20 13 35.05

7 4 bee 24 48 08.23 24 56 57.95 | 25 05 37.03 25 14 05.47

g . seesostnsiccinasenans, 58 30 32.61 59 05 46.58 1 59 40 55.55 | 60 15 59.67

Yoeerancaraetietintaies senae 5 50 03,09 5 46 48.30 ‘ 5 43 24.46 5 34 51.64

‘:n. 52 40 29.52 53 18 58.26 f 53 57 31.09 54 36 08.03

Lt tretemeessssticneanen, 24 08 55.07 ; 24 18 44,85 24 28 24.41 24 37 53.73

Cat. k! tieieiivnatriiranenaen. 0.60247 ! 0.60931 0.61630 0.62346

Dil' semesa sevesy oa . 9.78500 9.78470 9.78440 9.78110

Cose b ovvevennenersnns . 9.99838 9.99837 ‘E $.99836 9,99834

Alviis civens cmrennriiieeranens 14° 01/.4 ‘ 13° 457 13° 36'.0 13° 2yr.e

Gr. sid. a Vi sin 11 sin'’ 11 sec. 8 8. : B—a
time. it m m m
k. m. o " o ¢ " e 4 i o 4w
50 53 12 33,1¢ 24 17 07.26 3.557377 3.597616 57 30 ‘ 417 26.81
4 00 53 18 58,26 24 18 44,85 3.557351 3.597683 60 6 41 0L.74
410 53 25 23.45 24 20 22.15 3.557324 3.597749 6230 | 9 04 36.55
4 20 53 31 48,75 24 21 59,17 3.557298 3.597815 65 ! 11 28 11.25
430 53 38 14,16 24 23 35,90 2.557272 3.597882 6730 | 13 51 45.84
4 40 53 44 39.69 24 25 12.36 3.557246 3.597949 70 ‘ 16 15 20,31
5 20 54 10 22.95 24 31 3.2 3.557140 3.598208 80 : 25 49 37.05
5 30 54 16 49.05 24 33 10,35 3.557113 3.598273 82 30 E 28 13 10.95
5 40 54 23 15.26 24 34 45.09 3.557087 3.598338 | 85 ! 30 36 44.74
5 50 54 29 41.59 24 36 19.55 3.557060 3.598403 } 87 30 : 33 00 18. 41
6 00 54 35 08.03 24 37 53.73 3.557034 3.598467 ; 90 ! 35 23 51,97
6 10 54 42 31,58 24 39 27,63 3.557007 3.598532 1 92 30 ! 37 47 25.42
I
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Computation of the place of Alcyone.

‘ l i Vo 4 | seconds of
For 1839.0 Ae | B Ce bnd Az Bb € | DI | E45l38 2o
H i s
i | |
v r " i " ) " " l " i i
a 512851.38 | Sepr. 17 | 1.628 | 3668, | 1.068 2937, | 4248 | -2.33 11.71 | —1.97 51.39 101.28
| |
B 23 36 06.32 o7 1.6396 | L3663, | 1.0703 L0397 43.61 | —o.3 1.7 L10 51.39 105.53
a 1.7238 Oct. 7 1.6509 : .9626 | 1.0592 L6173 44,76 | —2.30 11.46 4,14 51.39 109.45
b 9.4045
¢ 9.8020 Aa? Bbe Cet Dd Aat Bbe Cet Dpd: | Seconds of
d 9.9485 B
" i " if "
at 1.0640 Sept. 17 L9664 L8799 .1235 | 9.7118, 9.96 7.46 1.33 1 —0.51 23.85
B 9.9106,, 97 L9778 B4 1253 | 9.4578 9.50 7.45 1.34 l 0.29 24,90
o 8.8570 Oect. 7 L9861 8687 L1142 .0354 9.75 7.39 1.30 [ 1.08 25.84
ds 9.3666 I
X 4.6492,, Ag, B, Cea D, 10+ Aa, |10* Bb, | 10+ Ce, | 10% Dd, | —10¢ g, 104 E
d, 4.4118 o " 9 \ \
5 851 £ ¢ 5 Yi — D b — —
a 59384 Sept. 26.6 | 5.8522 | 5.4498, | 5.3583 | 4.3270 712 281 .223 .021 868 188
b, 4.4875
. 4.0000 Ce, Dd, 104 Ce, | 10% Da, | 104 F
da 4.2367
Sept. 96.6 | 5.0175 | 4.5030 | —.827 032 | ~.795
10%%, 868 !
e ° i "
For Bept.26.6a, 54 29 45.48 log. (14 F)—*=1log. ¥, .000035
B, 23362480 log. (—E) 5.2742
g 3.8871
PLEIADES’ OCCULTATIONS, SEPTEMBER 26, 1839.
Computation of the observations made at Greenwich.
e ot
A 9.795255  lat. 51 28 38.2
9.891388
9.903867
| | | |
Gr. sid. time. P, J Sin. (s——um) | Sec. (s—am) Cosec 1/ + P, ‘Sec,(s-—um)—:—P sin 1/ Zech
i
: ‘: ; ;
k, m. | 1 i l
520 3.303463 : 9.639142 i .045703 | 1.920062 1.966665 4715
530 3. 303528 ‘ 9.674727 .054955 1.990847 ‘ 1,975852 4616
5 40 3793593 i 9.706912 ! 065183 1.920832 E 1.906015 4508
550 3393658 ; 9,736168 i .076434 1.920767 i 1.997201 4393
6 00 3303722 : 9. 762866 [ L0RE762 | 1.920703 \ 2.0Ug465 4270
| | >
! i
Gr. sid. time, | Tan” 4 a ! Aa : tAea 1—a—4tAa I Cos s—a-—-4Aa Sec.iAa
; £ { - | x m® Ty i ( m* Ty ) T
i i |
k. m. ’ 1 i " i / n ) o 1 1
s | 3.037320,, —18 09.73 ‘ — Y 04.86 I 85584101 9.953741 000002
5 3.079871), r —19 42.68 | — 9513 - RT3 %) 9944375 000002
540 J 3,106013, —21 13.53 ; —10 36.76 | s4averse | 9.934021 000002
550 i 3131219, ! —m N : —11 21,06 33 1 49,47 { 9.92968 000002
so0 | 3.160858,, —12 04.14 35 35 56. 11 9.910150 ‘ 000003

f —24 U897
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Computation of the observations made at Greenwic/—Continued.

2(

Gr. sid. time, Cot 9 l\ n i Cosec 7 i "—Hm 8in ("“'@m S("r(" ﬁ/gul)
: i [ i ‘
Bom, o 4 i }‘ e o ;
5 20 ‘ 9.857610 [ 54 13 43.6 i .0907%8 | 29 42 08.3 9.693039 : 861174
53 . g8 | sIM 459 i 087633 I 3015356 9.702365 ! 063613
540 9.837890 1 55 27 12.5 ! 084250 ’ 30 52 97.4 9.710250 086364
5 50 ‘ 9.826501 | 56 09 06.9 { 080652 ! 3132 47.4 9.712°60 [ 069457
6 00 J 9.814020 ] 56 51 33.7 & 076856 ! 32 16 44.0 9.:27561 ! 072002
H . ;
Gr. sid. time. Q. ! Cosec 1’ = Q@ [gec. fp—G8 4+ Qsin 17 Zech | Tan” A 8 a g
j : ( m) i 3 T E
! ; :
k- m. i i | § ’
5 20 3.539316 1.775109 \ 1.836283 i | 3.240733,, I —900.70
5 30 3.036134 1.772201 : 1.841904 3.244794, i —29 17.07
5 40 353272 1.781700 : 1.848064 6206 3 249181, | —29 3489
5 50 3.520100 1.785325 | 1854782 ‘ 6110 3.258870,, i —29 545
8 00 3,525078 1.789147 1.862049 GooR ; 3.258847, [ —B80 14.83
‘: ; ! :
@r. sid. time, | L ﬂ‘m n—0'm : Corr, b}
! ‘ ]
iom. o 4 | o 4w ; o 4w : j : .
520 535213920 | 24 02 34,62 ! 30 11 09.0 i 6361 3.000001 L3 2.
5 30 53 57 06.37 | 24 03 53.28 | 30 44 52.6 6270 f 2.999892 o—ma
5 40 54 02 01,73 24 05 10.20 ! 31 22 02.3 6190 ! 2.999777 L -9y 4385
550 54 06 59.48 24 06 25.40 | 2202 41.5 6094 I 2999654 i R0
6 00 54 11 59.76 24 07 38,90 | 32 46 54.8 5991 [ 2999523 [ 17 45.82
Gr. sid. time. ﬁl’;ﬁ; F+A J Sin“‘(ur'n-—r;c Cos g l ®n : Z.
b om. row l ! ’
590 26 09.73 53 3.332629,, i 9.960545 3313267y 6329
530 27 98.39 51 { 3.202074p 9.960511 3.252636, L5418
540 28 45 31 49 3,221109, 9.960139 3.181597, L3908
5 50 30 00.51 | 47 l 3.135479y, ‘ 9.960368 3,005804, | 2184
600 | 31 14,01 i 45 } 3.027682, ‘ 9.960209 2.938026, | L0022
i ing! T 13 ‘l i . 8° | _q I
G;(:;d Sin (Bm ﬂs ) ; Sin (Bm i) l Zech ym Ezm t B Ym E i ;
N +Z \ | | i
A m, ; \ ] ; |
5 20 3.195821 ‘ 2.5429 1942 3.197118 8.587 i 8471 | .04 ! .03 { —2057.12
5 30 3.217055 | 2.6852 896 3.218002 8.527 ! g.492 | .03 i .03 —1780.07
5 46 3206862 | 28461 619 3.237530 8.456 1 8512 | .03 i .03 | 151911
5 50 3.255390 3.0870 399 3.255836 8,370 | B.330 . .02 | .03 —1247.06
6 00 3.92712766 l 3.2700 233 3.273044 [ 8.262 ! §.547 .02 [ .04 5 — 97256
G‘?' sid. l‘ At ! A: z”m A: zum y"m ‘ At ywm ‘* A: y“m 1 a’ V’m s Z, i A %,
time, i 1 ‘ i ‘
ke m, ‘ | | i
5 20 268.05 1.91 .18 1574.44 77.56 ; —1.59 } 01 3.000054 | 1000.13 —.26
5 30 269.96 2.08 .16 1652.00 | .07 —1.58 | .03 2.999913 9oy.87 .7
5 40 272,05 2.25 1727.97 743 | ~155 | 2999826 99y 60 —.29
5 50 274,30 1802.35 281 ‘ 2 999301 999 31 —.3
6 00 | 1875.20 | | 9.999570 995,04
; | { i
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Comprtation of the ohservations made at Greenwick—Continued.

Suar. J Gr. sid. time. i ' y" } z y z—z
i ’ m ni ’ 5 ) & m
| | | |
h. m. &, i f l
Leereniianenee seresnnen 5 23 5370 | —1952.04 | 1604.84 | 637.85 —255.28
5 923 5400 —1952,80 160458 | —2208.22 } 637.85 —933.42
5 56 50.63 I —1059.58 1852.38 f —1882,75 i 1281.01 —823.17
5 o8 17.43 ‘[ —1019,81 1862.86 | —1372.17 928.22 —832 36
e S e T = = = = = e — ] = — —— T
Star e 1 pcos. 6 j psin. 8 | Tan. 6 f Sec. or cosec. § | P
|
| | | |
—966.99 2 407017y, ; 2.985492), f 578405 .014630 3.000052
| —967.03 2,407255, s 2,9R3440,, L57RIBS ,014644 3.000084
L —571.37 2.915180, | 2. 756917, } 9.841427 08393 3.000883
- —934.64 2.546987, | 2.970644, | 423657 ,028853 2.999502
I i
e e e
star. ; p ;’ 5, 3, —p [} { A l 6—h' Cos. (o—n/)J Cos. b b, p D, p
| |
? ‘ ’ | ) I !
| ' | ; ! |
| " i n ° ’ : ° ) ie ; |
1. Ceseerecsesaneen 100012 woo 03 | —0.09 | 235127 | 1336.4 | 241 16.3 | 9.6818, 0.9934 | 9.6802 0.479
1. I 300019 | 100003 | —0.16 | 955 12.3 13 56.4 | 9241 159 | 96819, 9.5934 | 9.6803 .479
4. 1002.03 | 999.10 —2,93 | 214 45.9 13238 | 201221 | 9.9691, 9.9983 | 9.9674 |  .928
Maririeaneares 8.85 | 999.06 0.21 | 249 20.6 1323.2 | 285574 | 9 78l ] 9.9983 ‘ 9.7464 I 558
i i i .
PLELADE> OCCULTATIONS, SEPTEMBER 26, 1839.
Computation of the observations made at Cambridge, ( England.)
« 0 o
A 9.786161 Lat. 52 12 51.8 .
k 9 895796 Long. 359 54 06.9 == —23,54
bk 9.892365
. ' i | N
. . H . | H
Gr. sid. Lime. 1 a—a, | P. Sin. (s-—am) ! Sec. (t-um) Cosec. 1/ + P | Sec. (a—am) < P sin, 17 Zech
| |
o _: -‘, |
h. m, i ° 1" 1
52 | 2 5 30.15 | 3.7186359 9.640675 | .046063 1.928056 1.974119 4634
530 | 2 19 04.05 | 3.366434 9.676110 | .035354 1.927991 1.983345 4536
540 0 30 42 e ! 3.386499 9.708166 . 065623 1.927926 ! 1.993349 4430
5 50 [ 33 06 11.51 | 3.386564 9.737311 076918 1.927861 2.004779 47
6 60 | 35 29 45.07 3.386628 9.763910 . 089292 1.927397 2.017069 1196
6 10 | 37 53 18,52 3.386693 9.788258 | . 102809 1.927732 2.030541 4067
T t ‘ ‘
Gr, sid. time, Tan. 4 e ‘ A_a 4 tazea s—a —} A_a Cos. (s—am —4 A"a) ‘J Bec. i A @
Ao m, ; ' " { v " o : I
5 20 3.031678y, 1 —17 55.67 i —8 578 26 04 27.9 9.933384 060001
5 30 3.067080y, ! —19 27.03 — 9 43.5 28 928 47.5 9.943980 i . 000002
i
5 40 3.099095,, i —20 56,31 —10 28.2 30 53 06.0 9.933568 000002
5 50 3.128192, | —22 923 36 —11 1.7 33 17 23.2 9.921158 000002
6 00 3.154734, i —23 48.02 —l1 54.0 35 41 39.1 9 909632 . 000003
& 10 3.178018, i —25 10 14 —12 35.1 38 05 53.6 9.895939 } 000003
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Computation of the vbservations made at Cambridge, (England)—Centinued.

Gr. gid. time. Cot. 7 n i Cosec. g ii —8, i Sin. (n—?m See, (n—ﬁ'm‘)
— ; : ' e
he m ° i f < , m
5 2 9.845750 | 54 58 03.2 OB6R08 E 30026 274 8 704710 L6417
5 30 9.836347 i 55 ¥ MO 083754 ; 30 59 44.2 9.711784 ! 066914
S 40 9.325955 5 11 06.8 L0842 | 3L 86 21.7 9.719384 069721
5 50 0.814525 56 52 4t 0 077006 32 16 2.5 R Jree
6 00 Y_80R000 57 37 50.3 073341 32 59 6.6 9.736098 076404
6 10 9.78831L7 ! 58 26 28.8 063507 i 33 47 0.2 i 8.745121 ) .08U324
Gr. sid. time. }1 Q Cosec. 1" = @ See. (n—ﬁm) =+ Qsin. 1 Z.ech ; Tan. i A 7/3 a8
h, m. l i 1 f H
5 20 3 539744 1.774681 1.839083 6337 i 3.250791,
5 30 1 3.536663 1.777162 1.844676 } 62955 : 3.2534702;,
5 40 ¢ 3.533365 1.781060 1.2530781 G167 !
5 50 { 3.529362 1.781563 1.857445 { 6073 ;
6 00 ‘ 3.526171 1.788254 1.864638 ‘ 5972 |
6 10 | 3.522310 1.7921156 1.872439 ! 5865 1
Gr. sid. time, i @ B ! a8y j Corr. = : X, ‘\ @y,
home | o 0w o o | | .
5 20 | 53 52 2728 24 01 53 32 30 56 09.4 | 6320 i 2 | — 37 12.30
5 30 | 53 57 22.G2 24 03 12,73 | 31 29 @18 6231 | 2 i — 32 2335
5 40 | 54 02 18.95 24 04 20.90 B2 06 36.9 6151 ; 2 ' — a7 263
5 50 1 54 07 1824 24 05 45.38 | 32 46 5.6 ' 6055 f 2.999616 ! — 22 27,35
6 00 1 51 12 20,01 21 06 58.19 | 33 30 511 “ 2.999483 ! — 17 25.57
6 10 ‘ 54 17 24.44 24 Y8 11.38 1 34 18 174 : { 2.4998353 ‘ — 12 21 14
Gr. sid. time. { ﬂ’m—K?“s ‘ F+ A % Sin, (a‘ul~a°s) ; Cos. ﬁ'm i L E z
| | | i ! |
he m. “ i " ‘ E ; 1 |
5 20 25 28,93 55 | 3.549910, , 2.960623 } 3.910588,,
5 a0 { 26 47.84 | 52 ! 3.983502, { 9.,960549 | 3.040103,,
5 40 28 05.01 49 1 3.216591 { 9.960437 | 3177117,
5 50 29 20.49 ] 47 | 3.189477,, 9.960405 i 3.089929,
6 00 30 34.30 f 4 3.019352,, E 9.960336 ! 2.979733, !
6 10 | 31 45.49 ! 4 } 2.869900,, ] 9.960265 I 9 .8a0212,
i i g . e i . ,
G:i‘l::' | S'"'”(ﬂn;—ﬁs ) st li;‘—.zﬁy) ‘ Zuch % yﬂl E zm B ym \ E zIm # /m
‘ ] ]
i |
h. m. "
5 20 3.384383 2.5368 ‘ 1260 { 3.185698 8.5846 & 4598 ’ .04 .03 — 204447
5 30 3.206238 2 6813 903 } 3.207193 8.5234 &. 4813 1 ) 03 03 — 1774 85
5 40 3.226597 2.8458 } 619 , 3.227265 8,4013 §.4054 1 .03 .03 _ 1s03.5e
5 90 3.245620 3.0391 397 3.246073 8.3342 B.5202 .02 03 — 1930.04
6 (0 3.963465 3.9833 2% 3.263736 8 2539 8.5379 1 02 03 — i3y
6 10 3.280229 3.5930 i 111 3.230484 8.1044 8.5543 .0} .04 — §76.37
| !
= . e e e e 3
Gr. sid. AE . A% 2m Aty @'y !’l’n At ¥'m i =,
time | i ;
—— - - E— - !\
h. m. n " | " " 7 |
5 20 269 52 1.91 .14 1533.56 77.83 — 1.81 | .06 3.000015 1000.34 —_ .26
5 30 271.43 2.05 .14 1611.39 76.22 -— 1.55 | 04 2.999904 999,93 — 97
5 40 273.48 2.19 .14 1687.61 74.67 — 1.51 .07 2.999787 9499 .51 —_ .29
5 50 275,67 2,33 1762.28 73.16 — 1.44 2 999663 999,22 — .30
6 00 278,00 1835.44 71,72 2.999533 998 .92 — 31
6 10 1907.16 2.999397 99861

27
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Computation of the observations made at Cambridge, ( England )—Continued.
Star. Camb. sid. time. Gr. sid. time. I !t Y z y parg
m n s i ] | s m
- - o i H
: he m. s b om.o s , 1 : “ ‘ o ! 2 ‘ 1"
PP TRUPDTTE . S S O ) 5oen 14,937 — 1876 533 1582.28 ! . ! 637,85 | — 331.69
I
Bavireeranrs e anas 5 57 31.53 5 57 97.49 — 1033.62 181461 | ! 128100 | — 849.13
eveeenrereee | 6 00 2554 6 00 02.00 — 95344 | 1835.68 | — 137217 l 928.92 ‘ — 418.73
- TI - ! - e = = ek —u T : y‘ I o5 - e !
Star, { e A | peos. O psin d Sec.orcosec. 8 ‘ r ‘i P
|
{ " | ‘ P
e Rl I 2.520752,, 2.975170, : 2! | s.00042v | 1000.98
Fovvrernrnines — 533.60 2928974, 2.727216, | ! 07227 | 3.001:46 | 1002 87
1. — 807.46 2 621534, RIEES- T l 041916 | . 2.999743 “ 999.41
- S . —
Star. | =, B—p | g At H 6 & Cos, (8—0") 1 Cos. b D p De p
r | |
Tovouiioninenanann: 999,87 i — 11t 250 33.9 13537 - 206 45.2 9.7390, 9.9984 | 9.7374 €.546
4 oier e e 89960 1 — 3.87 | 212087 13238 | 198 44.9 9.9763, 9.9933 | 9.9746 0.943
... 998,92 | — 0.49 ! 245 13.8 13 23.2 231 50.6 i 9.790% | 9.9983 | 9.7892 0.615
H 13
PLEIADES' OCCULTATIONS, SEPTEMBER 26, 1839,
Computation of the observations made at Ashurst, ( England.)
© ! "
h 9.797253 Lat. 51 15 58 P
k 9.890104 Long. 017 31.5=1 10.1
Rk 9.907149
Gr. sid time. —ay, P, Sin. (s—am ’ Sec. (s—am‘) Cosee. 17 + P See. (a——am) + P sin. 14 Zech
|
h. m., ° 7 " H
5 2 95 32 03.5 3.393461 ) 9.634338 i 044638 1.918964 1.963602 4755
5 30 27 55 39.4 L3955 ' 9.670576 ' 033774 1.918099 1.972633 4650
340 | 30 19 132 3.305501 9.703149 ! . 063380 1.918834 1.982714 4542
5 50 | 3 4@ w9 3.303636 9733741 075004 : 1.915769 1.993773 4428
6 00 35 068 20.5 3.395720 9.759733 | 087198 1.918705 2.003903 4306
e |
Gr. sid, time. Tan. Ay a Ara j jAra s—ap, —tAra | Cos. (s—am —i A, ﬂ) Bee.} Ay a
i i
h, m. | | ¢ n ! /
50 3.034754;, . — 18 03.30 — 9 01.6 9.954816 ,000001
5 30 3.070752,, ! — 19 36.92 — 9 48,5 9.945567 .000002
5 40 3.1032% i — 21 08.46 ! — 10 .2 9.935336 .000002
5 50 3.132825 i — 22 37.75 | — 1l 18.9 9.924075 600002
6 00 | 4.159759 | — 24 04 62 | — 12 02.3 9911729 000003
! i
T e T o I wnomg v |k N
Gr. sid. time. Cot. g ‘{ 7 ] Cosec. n I 7,—,3'“ I Sin. (n—ﬂm) Bec (”_Bm)
! ! i
H i
h. m. ' o i " % ] I "
5 20 9.861966 i 53 57 2U.8 f 092226 29 25 45.5 9.6913%0 060000
5 40 9.839718 | 54 3 03.3 | 089129 29 58 53.2 .698726 062388
5 40 9.842487 [ 35 10 10.6 ; 085738 30 35 25.5 9,706630 065064
5 50 9.831226 : 55 51 465 ; 082129 3 15 27.0 9.715071 LO68EL3
6 00 9.818381 ‘ 56 36 55.4 ; 078316 31 59 01.7 9.724013 .071503
i
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Computation of the obscrrvations made at Ashurst, [ Englund )}—Continued.

211

G sid. time. Q. Cosee. 1+~ Q Sce, (n~—/3m‘) < Qeosin b Zeeh Tan 7 A_ A i a_f
i i
G — ———— e SE— A —
Ao m. | : J ;
5 20 : 1. 1.84895 i : | — o5 arov
5 30 3 536346 1. 1. 840467 : | 29 3.2
! |
5 40 3.532929 | 1.781496 ! 1 — 29 20.07
5 50 3.529293 1.735182 1.65045 . | —29 4q0.27
& 00 3.525454 1728071 1,860-47 : 6U30 ; — 30 00.89
@r. sid. time, i a’m ‘\ i - i rg-ﬂ’m Corr. ¥ ! =, I a s
| | i
A m. ° ! i : o ’ : | a ,‘ i
520 | 53 52 19.65 | 24 02 48,25 20 54 36 6384 3.000024 -
5 3 | 53 57 1213 | 24 04 07.03 | 80027 56.35 8301 2993914 -
5 40 54 02 06.80 1 24 05 2402 3104 46,0 6212 2.890709 -~
5 50 E 5407 03.84 | 24 06 39.28 31 45 ov.2 6116 2,989676 [
6 00 | 54 12 03.41 | 24 07 3284 92029 626 G013 2.U99547 -
\, AR s —_— ER— O
sid. time. | . S o o .,
Gr. sid. time. ’ 8 - } F+A | i (a W ’) i Cos. n x 7.
i ; {
h. m. | ‘ " { s
5 20 i 26 28.36 53 2.951388 ) 9 960572 3.312013,)
5 80 | T 4214 B) 3 290795, .960498 LR BEEM
5 40 | 28 5913 | 29 321978 9460426 3.150209,) L3871
5 50 1 30 14.39 ! 47 3. 134041, 9 960355 3.004495, . 2157
6 00 31 27.95 | 46 3.026196y ! 9.96023 2 96T, !
|
Gt;.ms;l‘]_ | Sm.nc’;;l_[ia ( sm.ﬂkﬁ;@) Zech \‘ Y J Lo By, : Ex, —Euw, @
‘ -+ Z | | I !
h. m. i ‘ ‘ g
5 20 ‘ 3.199576 2.5487 ! 1226 ! 3.200856 : B r864 i ' .03 — 2051.20
| | .
5 30 | 3.220662 ] 26915 By ! | Nix} 03 — 178176
5 40 3.240327 j PR 609 . .03 A8 — 1514.43
5 50 3.258726 | 3. 393 | | : .02 .03 — 1243.03
6 00 = 3.27395¢ ‘ | 229 i ' 02 .04 — 969,40
; ; " | ’ " : v , ER— . - =
At Tm ‘ Ant 'm a? J”m ! ¥'m AL Y B AQ& ¥ a t¥'m s s A‘x “a
i i :
i | | :
h. m. ‘ " | i 4 | " f ” ; i ]
5 2 | 2067.44 ! 189 ; Js 1 1ses 06 1 7. . — 1.62 W02 3,000078 1000 18§ — 2
5 30 } 269.33 ‘ 2.07 . 16 ] 1665.73 ! 6 03 — 1.60 05 2999965 : 999.92 ! — 27
5 40 71,40 | 2,23 ‘ Ioamaras | 445 — 1.55 L 2.9u948 | 999.65 | — .29
5 50 273.63 | | o1megs | 72,90 2999793 1 999.36 ‘ —_ 3
6 00 1 ’; | 1eeos i 2.909598 999.06 |
Btar, Ash. sid, time. Gr. sid. time a! ™ ¥ ' z, Y,
"R om. s h. m. s . 1o ) i i "
Loreiverennonnonasnonen 5 91 42.58 53 22 5268 1 — 1974.40 1610.58 — 220822 637,85 |~ 0382
P « B H R MR 1 5 56 29.18 — 1065.82 | 1863 .69 — 1875 128000 - — 816,93
) L ‘ 5 56 16 58 5 57 26 68 — 1038 .55 1870 65 — 157217 921,22 — 832.62
P SELS = I == = = ~ - =T S ani ‘
Star. ‘ v peos. 0 psin 6 Tau. ¢ Sec. or cosec. 0 13 P
s
| | i
it } i i "
-— 979,73 2.308882 : . i 610110 L019198 3 000190 ! 100044
S ~- 582 68 2912185 a 9.863243 LOEYIUG 3.003491 1003 44
“ — 442 43 2.521948 297424y, .452301 025493 2.964742 994
1 L I e
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Computation of the obscrvations made at Ashurst, { England )—Continued.

B ; e — Ty T T
Btar. T [ T —p J ¢ i » | 6—n | Cos.(6—&) |  Cosd | Dy p [ D p
: \ i | f ‘ i
i : : | | I
4/ b H o B i ° ’ N a / ‘ 1
000,11 | — 0.3 | 236200 | 13310 | 2580 | 9.6575, f 9.9984 | 965y 0.453
Y4y, 16 — 423 | WI530.0 [ 13240 | 202 06.0 | 9.9669, | 9.9983 ‘ v.9652 | 0.923
gs0.14 | o027 | 23035 | 13238 | 237 9.7 9T | 9.U98Z 1 0.7395 ‘ 0.540 -
1 i ! !
PLEIADES” OCCULTATIOXNS, SEPTEMBER 26, 1839.
Computation of the observations made at Washington.
o 1 "
b Y.891734 Lat. 38 53 3.8 he m. s
k 9.795527 Long. — 77 00 26.3=—35 03 01.75
hk . 095207
. 1 i — : o
Gr. sid, tin s r ‘ Sin. (s—am ‘ Sec.(s——am) Cosec, 1/ Zech
. . ﬂ I
* T v Vl |
Ao om. i o s j
3 50 -2 42 595 | 3.489350 | 9970003, 527008 1.825075 2.352173 1935
4 00 — 70 18 24.6 | 3.489417 J 9.974570, ! 479745 1.825008 2.99775 2184
4 10 — 67 55 49.8 | 3.489483 | 9.966953 | 425123 1.824942 2.950065 2449
|
4 20 — 65 32 15.1 | 3.489549 L9901 | 382898 r 1.824376 2907774 2700
4 30 — 63 08 40.5 1 3.489616 L0.050438 | 345111 | 1.824309 ‘ 2.169920 2947
i t i
Gr. sid. time. Tan.’ &_a a_a ta e s—a  —3iA_a Cos (s—am——‘;a’r a) : See. jA_a
_ B D %
A, om. ’ ' i e " I
3 50 3.471218 49 24 39.70 — 73 07 4.2 9.462760 I .000011
4 00 3.465481 48 24 20.28 — 70 43 44.9 9.518559 1 .0U00T 1
4 10 3.458685 | 7 23 58.27 — 68 19 48,1 9.567332 000011
4 20 3.451401 | 17 93 33.71 — 65 55 48.8 9.610499 ,000010
4 30 | 3.443001 46 23 U6.62 — €3 31 471 9.644075 i 000010
i j
- S —_— OO S . e oo
Gr. sid. time. | } , Cosec. 7 Q n-ﬁ'm i Sin. (ﬂ
I I \‘
I | !
h. m. ! ° . " ° 1 "
3 50 9.558978 | 70 05 18.1 026771 9.379675 45 48 10.8 9.855487
4 00 9.614777 ‘ 7 36 50.1 .034028 3.386906 43 18 05.3 | 9.838221
4 10 9.66:2550 | 65 15 28.4 i 041818 3.394669 40 55 06.3 ; 9.816231
4 20 9,706716 | 63 0L 96.4 | ,050027 3.402852 38 39 27.2 8.795647
4 30 9. 745292 60 54 49.6 I 058544 3.411343 36 31 13.7 ! 9.774597
ir .
QGr. sid. time. Sec, (”"ﬁm) ‘! Cosec. 17+ Q@ 'X Bee. ("*'Bm) -+ @ sin. 1 Zech Tan. A B i a_ Vi
1 i 11
H i |
. : : —
A, m. I ' o
3 50 ,156688 i 1.934750 2.091438 3533 3.238695 | — 28 52.57
4 00 138015 ’ 1.927519 2.065534 3751 3.226878 | —— 28 06,06
4 10 121683 | 3.919756 ‘ 2.041439 3966 3.214866,, | — 27 20.07
4 20 107408 | 1.911573 t 2 018981 4177 3.202676 | — 96 3167
4 30 09496 ? 1.90308L i 1.998017 4385 3.190325, | — 25 49.96
j
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Computation of the observations made at Washington—Continued.
Gr. sid, time. | . B om i -y Corr. ¥ X
| o e -
ko om, [ ° i 1 CRTS o . n
3 50 54 01 93 48 14.69 46 17 03.4 ] 3317 2. 997391 — 2
4 00 54 07 23 50 38T 43 46 11.3 3736 ! 2, — 22 06.75
4 10 54 13 23 53 0208 | 41 22 263 . 3052 ! 2 | — 16 2558
4 20 54 18 23 55 2450 | 3906 01.9 ! 4164 : 2. | — 10 19,41
4 30 54 24 w3 57 45.94 | 3 87 037 | 413 | 2.4 | — 5 v
1 ! i
Gr. sid. time. FrA {‘ 8in. (a’ln~u s ) Cos. B’m ‘ z, VA
i : ST
’ " {
11 49.80 @ 3.298188 9 961388 ’ 318491
14 13.90 4 : (5] 9.961254 | 3.0z4050,
16 37.19 38 | 9.961121 ‘ 2.954850,,
| 18 5Y.61 33 : 9.960988 } 2.778545,
i 21 21.05 39 ‘ 9.960256 i 2.463534
B P o I
Sin."‘(;z“_[jg Sin ”(/3:“—[’;) ' “ech. ‘ ; E T -k Ym E T —E Ym ‘ *m
A | | l
; i | P
k. m. : ‘, i
3 50 2 851136 2.4556 1516 | 2.852694 B 430 8.1279 .03 .01 ‘
4 00 2 u31407 2.7374 44 ‘ ©.932241 | B 3583 8.2064 .62 K2 |
a4 10 2.998776 3.0632 red 2.999190 g2l | Banad .02 .02 i
4 2 3.056753 3.4836 I 143 3.056924 8.0177 8.3311 .01 2 i
4 30 3.107562 40543 | 30 3.107631 7538 £.3318 .01 K0
— E— ! ! — -
Gr: 8id. At = AD'L =’ A x m Y ’m ‘ At ¥ A”t ¥ A"t ¥ =, i po
time. | | | ! !
i [ : 4 {
\ ' . b m 1 { i
k. m. 1" f H i | i ’ o ! : | | i
3 50 317.20 — 485 09 712.3% | 13I8 D — 88 | — .00 | 20736 | 99411
1 00 31235 | - 4% | 071 ES6 L 14260 | — 67 | — .10 | 2.907627 i 991.55
4 10 307.59 — 469 | ! 998.16 HLE L — T | |o2emias | gunux
4 20 302,90 |10 08 4006 | | 2.995000 995 40
4 | Loty | | |oR.eeled | 995,83
! I t ;
Star. [ Wash. m. s. t. t Gr. m. s t. ! Gr. sid, tine. I at
! | !
|
he m. s, } ke m. s I
w0 22 52.6 | 3 51 52,92 — 1470.71
| SN veviesessennn 10 10 30 202 3 59 21.74 — 1233.68
4.5 10 39 59.3 j 4 09 02.43 | — g3l.o0
111 10 56 42.4 ‘ [ 4 925 anor i — 41797
Star. Y z—z'! | Yy~ ; pcos. 0 i psin. 8
5 m i £ i P
_ ; E ?
I It | 1 i \ :
e - i i i
9. 4.19 — 735,18 | 2.8, | a.weems, | 038260 .132090
1. s 637.85 —208.60 | 2ossso0 | 2 awmg $.930514 arog
4eiiieen e e 128101 : 206 50 | 2.97833, | 2.4m0% 9.495502, 20114
Tliiesinanoiarmnensansvonssons sarens [EAN) — 95490 —2V3.82 L 2.0T0058 " 2.468229 2480871 19657
- S ‘ — - e mme S
Star. P | p 1 T \ Zp | 9 | A 0 h
| | | i i
" " ! " } / P i o
2,998484 996,51 9418 | — 2.3 i 227 32.4 | 13 504 r 213 42,0
rerverseeensnean | RUOOB528 1 DUG 62 994,52 — 2,10 192 05.0 | 13 489 1 178 6.1
4t 2 99RRT | w9sRT | gwa02 | — 1.95 l 162 41.8 5 468 | 1a sn0
Llusvars sensenmraersancaetonatannans 2.,999615 “ 999.11 1 99568 | ~3.45 ] 197 16.5 13481 f 163 83.4
]
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Computation of the obscrvations made at VWashington—Continued.

Cos. (0--4") |

Btar. Cos. & ; L, p bt : D)\P | D, p i DAP
; L { E
B, it eeen e e an e oaens powl | g0t 0 99y 9.7E48 | 9703 | 620 505
1 99998 909 99z | 9. 97029 | 995 607
4. 9.9 J7“ : 9.9984 9.9311 i 9. 9 7158 i 853 520
1 9 999‘3“ ' 89,9984 9.9976 | 9, 9.7822 1 994 i 606 -
| | i
PLEIADES" OJCULATIOXNS, SEPTIEMULR 26, 1839,
Computation of the obsercations made al Philadelphia.
o 4 i
h 9.885157 Lat. 39 56 31.0 k. m. s,
k 9. BO53S Long. —75 09 354 = — 5 00 38.35.
h -k LO7TYR32
Gr. sid. the. i S—dt Em.( ——lzm) Sec. (5——41 n) ; Cuosee. 17 = P See. (s——u‘.m)7 P sin 14 Zech
; | |
. - | |
3 50 -~ 76 52 08,61 9975327 434686 | 1.831632 | 2.316138 2120
4 00 — 638 28 33.7 9.96?360611 435454 : 1.831585 1 2967039 2355
4 10 — 66 04 539 392103 E 1.831519 : 2.223622 2603
4 20 — 63 41 24.2 .333374 i 1.831453 2181827 2847
4 30 3.4843059 — 61 17 40.6 ! L318517 I 1.8313:6 : 2 149903 3086
. — ! - [— o -
1
Gr. sid, time Tan'' A” a Aﬂ ['3 1 + A_A_ a ’ 8 ay — 1A _a Cos. (s —a, Y Avr a) Bec. & A” a
- P | " o o u
3 S0 3460202 48 05.18 i 24 02.6 — 71 16 11.2 9 506658 L00011
4 00 3.45330¢ 47 22.96 1 23 41.5 — 68 52 15.2 9.556871 .000010
4 10 3.446319 46 35,70 | 23 17.8 — 66 28 16.7 9.6011%9 000010
4 20 3.438325 45 43.47 1‘ 22 51,7 — 64 04 15.9 9 640735 000010
4 Ho 3.420185 44 40.33 ! 22 23.2 | — 61 40 12.8 9.476278 000009
e J ! p— . o . S ——
Gr. sid. time. l Cot, 5 n Caosce. g q—-ﬁm 1 Q Sin. (n—-Bm)
A wm. ! ; @ . B TR 3
3 S0 f 9.586501 ! 68 53 Hb.0 .030148 44 36 4R.7 ; 3.392849 9.846523
4 00 i 9.836713 66 34 35.5 037350 42 15 50.7 ‘ 3.400025 9.627724
4 10 ! 9681011 64 22 09.4 . 044986 40 01 47.3 { 3, 407631 9 808336
4 20 ‘ 9, 720577 ; 62 16 40.2 05952 37 54 41.0 “ 3.415574 9.788481
4 30 i 9.7561 1% ‘ 60 18 10.8 061152 35 Hd 349 \ 3.423748 § 9.768275
LT 7 ! o
Gr. sid. time. i 8ecc. (n——b'm) i Cosec. 17+ Q : Scu(n ——Hm) - @ sin. 1v l Zech 1 Tan.” & B I a, 8
! ‘ i i ; !
| g i |
k. m. ; ' | | | roon
3 50 147593 ; 1.921576 2.069169 i 3719 3.943091n ! — 29 10,17
4 00 130738 ! 1.914400 2015138 J 3932 3.2315(‘1“ — 28 24.78
4 10 : W115935 E 1.90679L 2,022726 i 4141 3.9‘20”]“ ! — 97 39.97
4 20 : L102944 I 1, 898351 2.001793 ! 4347 3.20540‘2“ ! -— 26 $5.82
4 i 091510 ! 1.890677 1.982223 ] 4548 3.19657 " ! — 26 12.40
i
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Computation of the ohservations made at Philadelphia—Continued.

wa
fad,
o

Gr. sid. time. @, Bin ; -3 " Corr, = b ; @y et
; | |
i t
heom. | o ° ‘ B G | :
350 | 54 00 3237 23 47 5709 15 05 3306 [
4 00 | 54 06 21.92 23 50 20.07 | 49 44 3014 i [ T
410 | s 11 8035 | 23 5 428 | 40 20 979 4192 : | 17 4643
420 54 17 421 23 55 03.35 | 3 2l 36.9 41329 | i — 12 1336
4w 5123 048 | 23 57 3AU 36 920 473 4535 i 949307 | — 6 409
P e e e : S P UL
Gr. sid. time. | ﬁ"m—»ﬂ“‘ F+A E * i (a —a® ‘{ Cos. 8 w E Z
; i m s |
h. m. L i ‘.
3 50 11 32.90 44 ! 3,249340 | 9.961405 3.2057¢9 4882
1 60 13 53.18 42 j FTHG 9.961272 3.10890 243
4 10 16 17,29 i 40 | 3097930 ; 9.46113Y 9.889100 L004]
4 20 18 3i.46 | 39 } 2863315 ; 9. 961008 2. 896364, 9.6788
4 30 20 58.61 | 39 | 2.607552 ! 9.960537 2.563i6% ! 9 1641
‘ Sin / [in—lv[):’> ’ Zech, Yo —LEx Eu, ; ;
| ) ' | |
[, [ I — [ )
he m, ; | o
3 50 2.840232 2.4070 1698 2 841074 £.4805 8,162 ! .03 01— 1598,77
4 00 2.921780 i 2.6785 | 909 2,922731 81970 | 02 .02 — 198464
4 10 2.950023 ‘ 2,0850 | 448 2.99u511 89647 | .02 .02 — im.al
4 20 3.048620 | 3.3608 | 185 304844 . 1006 £.3200 .01 02 | — 670,42
4 30 3.099888 i 3.0368 { 5 3.099977 78447 ggvaa | Kl €2 1 — .l
1] =, ¥, A x,
k. m. a : u \i " i "
3 50 3018 — 470 | 06 695.05 | 112.02 — 61 1 — .10 2.997627 994,35 .41
4 00 308,43 | — 4.64 1 08 £37.03 1.8 — T — .08 2.997800 994.96 .41
4 1w 30479 | — 4.5 i | 978.41 140 64 — & 2.597936 995,37 4R
4 2 3002t { 1119.05 | 139,82 i 2.8U8166 993,79 .41
4 a0 : | 2.898346 996.20
Star, Phil.m.s.t. | Croows.t Gr. sid. time. 2 s : .
m ~m ! 3
h.m. s, he m. 8. o om. s I " ”
2 10 32 04,73 15 32 43,09 3 52 41,95 — 482,01 FiT.61 L — 9143.43
2 reiaeeanens 10 32 07,97 15 32 46,43 3 53 45,20 — 1480,31 7838 | — 914343
ER 10 32 05.% 15 32 44 14 35343.00 | — 148! 45 T4 8D L — 9143.43
2. iiee i seiren e r eessaenns 10 32 05.13 13 32 43.49 35342.35 | — 148180 T4TI0 1 - 9143.43
S 10385709 | 15 40 35,45 401 35.61 — 1235.02 €59.60 “ — 208,92
1 10 39 57.67 15 40 36.03 400 3610 | — 18172 €59.74 | — 2208.92
1 10 39 58,95 15 40 37,31 401 37.47 | — 1234.05 860,04 | — 220822
1 10 39 57.04 15 40 33,40 4013556 | — 1231 99 961 | —
4, 10 49 5%.93 15 50 37.99 41310 ] — 92455 w060 | — 187
4. 10 49 59 52 15 50 37.88 411 39.69 | — 9219 100183 { — 18875
4 seresinireransitissioraanseyanan 10 50 00,36 13 50 38.72 4 11 40.53 ? - 923 82 152,03 ; — 188275
e 10 49 59,33 15 50 37.69 411 39.50 — 924,35 100178 K
| § SR 11 06 34.69 16 07 13.05 4281758 | — 42114 123,07 | 2.17
b8 I, 11 06 35,04 16 07 13.40 4281703 | — 423 123515 | — 1207
1 O 1105 35.29 16 07 13.63 498 18,18 — 42143 123520 | — 17
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made at Philadelphia—Continuced.

Star. ! Y Es—ﬂ'lr;l ys’*y:;l | peos 8 ! psin. 8 Tan. ¢ Sec. or eogec.
- — | I _ : U

] 1 : ‘ " | i i
D ieiniitetaraiiaerioanraansress f 4.19 1’ — G642 — 743,42 2'6204?711 j 2.871?331" : 050757 26515
2. eeeeriamree rereenseeses aersanen 4.19 { -— G612 —-— 744,19 2_852159‘.’.“ ‘2.87]6&1" H 030092 26911
2, 4.19 743.66 2. 820535[] 2.87 1374“ H 050736 126753
R T T T P 4.19 743.51 9.8906]5" 9.87]‘287n 4‘ Ua0672 J26614
J S reemaraas sanins 637.85 221.75 2.958:102“ ‘2.3-!5864“ ; 9.357662 010891
1 637.85 89 2. 988336" 2, 3461 3:4“ ‘ 9.357802 .010998
637,85 15 2. 988(335“ 2, 34672.'1" 9.358080 011011
637 85 .76 2.988215]} ‘..’..34.")55.'2" ‘ 9.357668 .010991
1281,01 41 Q.Qt’l455n 2. 416242 9.4647E6n Q17715
122,01 7918 2,9815!!2" 2.445884 9.46'1‘299]1 017633
12r1.01 U8 i Q_QSXTBTH 2445573 /9,40375611 017642
S 1281.01 27Y.23 ‘ 2.981547“ 2. 445962 ‘ 9.464415n 017691
) 923,22 306.85 2.978]94n 2.486920n , 9,508732 021504
92 306.93 | ‘,3_978117" 2 4?‘.7(]39“ i S 508922 021524
22 306.98 J 9.975062" 2,4871 |0" ‘ 9.505048 2021535

] f P ’: z 3 —p [} k! O—h'
i i | Iz " o 4 o o
2.997849 | 995 .06 i 994.69 — 0.37 298 20.4 13 50.0 214 30.4
2 B85435 l 996 .77 994.6Y — 2.08 238 17.8 13 50.0 214 27.8
2. 998087 [ 945.66 994.69 - 0.97 W8 19.5 13 50.0 214 24.5
2 997901 { 995.18 494.69 — 0,48 228 20.1 13 50,0 214 30.1
£2.999193 i 998.14 995,038 — 3.11 192 59.1 13 48.5 179 01.6
2.999334 ) 998 .47 995.03 i — 344 192 50 4 13 48 5 179 01.9
2.999746 969,42 995.03 — .39 192 50.2 13 48.5 179 01.4
P 2. 9949206 968,17 995 03 — 3.14 192 50.2 i3 48,5 179 01.7
S PO 2.999171 ! 998,09 895, 44 -— 2.65 163 44.6 13 46.3 149 58.3
L N 2949275 } 948 .33 995.44 -— 2,89 163 44.7 13 46.3 149 58.4
L --..{ 2.999429 ; 998,68 995, 44 — 3.25 163 46.7 13 46.3 150 00.4
[ PR 4ereieeatessassnessnens 2999208 | 49825 i 895, 44 — 2.81 163 45.4 13 46.3 149 59.1
Iloieeaicness areennvannsionennnes 2,959698 i 989.30 } 996,15 — 315 197 53.0 13 42.6 184 10.4
8 2,999641 vys.17 996.15 — 3.02 197 53.4 13426 184 10.8
2.999567 999.07 996.15 —_2.92 197 33.6 13 42.6 184 11.0
Star. Cos. (—h') Cos. b. D, p D,! Dy» ’ D, p ‘. Dyp

’ |
2ttt hiiaeiisasetaiiataecaenanas 9A9|59n 9.9984 9.9143 09,7848 9.6991 ‘! £a1 500
2 ieeemirearrsena e 9.9]6:2[] 4.9984 9.9146 9,7848 9.6992 821 .500
9.9]6()11 8.9u84 9.9144 D.7848 9.6992 821 .500
9.915011 99,9984 9.9144 9.7848 9.6992 .82, .500
9.5995In ‘ 9.4984 9,.9Y83 9.7847 9,7830 L9086 .607
oaveeiiierseiarsucncaniancenanens 9.99!)9" 9.5984 ! 9.6983 i 6.7847 9.7830 .996 2607
Toesuennns . 9.9999] i 9.5984 9.9983 9., 7847 9.7830 996 607
j SN . 9.999‘3n 9.9984 D.9983 9,7847 9.7830 .996 607
[ S cneraasen | 9.9374“ 9.9984 9.9338 9,7847 9.7205 863 525
L T P TIN 9.9374" 9. 9984 9.9338 9.7847 9.7205 ! 863 525
4.... . 9 .93761] 9.9984 4.9360 9 T84T 9.7207 .863 525
L T A 9.9375n 9.9984 9.9359 6.7847 9.7206 i .863 525
) § ST : 9.9985[] 9.9984 9.90972 99,7846 9.7818 L9584 .605
! 9.9988“ 9,998 9,957 9.7846 9.7818 .994 605
9 .9951,‘" | 9.9984 9.9972 99,7846 9.7818 LG94 : .605
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PLEIADES’ OCCULTATIONS, SEPTEMBER 26, 1839.

Computation of the observations made at Boston.

>

2t 00

"
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3 9. 869333 Lat. 42 hom. s
k 9.8:36185 Long. —71 03 39.1=-—4 44 14.6
bk 043148
[ S T T " T T o T
Gr. sid. time. e ' P Sin. (s——lzm) Sec. (s—mﬂO b Cosec. v I : Sin. (s—am\} <+ Pgin. 1 Zech
i : ] ‘s
h. m. o ! # ] H
3 50 — 66 46 12.3 |  3.466949 9.96382,, .404039 t 1.847476 : 2.951515 2441
4 0 — 64 22 37.4 \ 3.467016 9.955042;, 364067 1.847409 | 9.911476 2667
4 10 — 61 59 02.6 i 3.467082 9.945871 328164 1 1.847343 [ 2.175507 2909
4 20 — 39 35 2.9 | 8.467146 9.985726y, 295705 ! 2.142982 3136
4 30 57 11 83.3 | 3.467205 I 9.924563, 266213 ‘[ 2.113123 3358
4 40 — 54 48 18.8 3.467282 9.91232%,, 239308 | | 2086451 3374
S —— — ! —. S —
Gr. sid. timc. ! Tan. " A_a ’ a.a P4 e —a, —} A a Cos. (sAum A%Aﬂa‘) I Sec.la_a
h. m. ! " i " s i |
3 50 3.432672 45 07.99 22 34.0 — 67 08 46.3 9.589258 | . 000009
4 00 3.424735 44 18,97 23 09.5 — 64 44 16.9 9.630048 800009
4 10 3.415862 43 25.19 21 42.6 — 62 20 45.2 9. 666642 ; 000009
4 20 3.406010 42 26.76 2l 13.4 — 59 56 41.3 9.699091 000008
4 30 3.3951%6 41 23.80 20 41.9 — 57 3 35.2 9,729703 | 000008
4 40 3.383183 40 16.33 20 08,2 — 55 08 927.0 9.757063 | 000007
G, sid. time. Cot. 7 ,‘ ] Cosec. 7 w n—/}m & Q@ » Sin (n—ﬁm)
| ) '
h. m. o n o ; o i ?
3 50 9.632413 66 46 57.7 038677 42 29 50, i 3420239 | 9.829661
4 00 9.673205 64 46 12.7 043541 40 27 2v.9 | 3423077 | 9 812169
4 10 9.709799 62 51 33.2 .05066.4 | ® a1 na | 3.433173 9794338
4 20 9.742850 61 03 01.5 037969 : 36 41 023 f 3441452 9.776266
4 30 9.772859 59 20 86.2 065381 | 34 57T 00.3 1‘ 3448888 t 9.758050
4 40 9.800218 57 44 12.5 .072833 33 19 00.1 | U.456204 | 9.729733
I
Gr. sid. time. See. (n—ﬂm) i Cosee. 1/ -+ Q@ See. ("_Bm) = @sin. 1% i Z.ech Tan, ArG ‘ A_”/]
| | !
h. m. ! ’ 1 A '
3 50 132350 1 1.894186 2.026536 J 1105 3.953003, fo— 20 50T
4 00 118681 | 1. 887348 2.006029 | 4304 3.243550, Lo— a9 2.0
4 10 106575 ‘ 1. 830252 1.986827 ! 4500 3.933011 ), I — 98 .02
4 20 095857 i 1.872973 1.963230 | 4691 222409, i — 27 4”79
4 30 086371 | L.8B558T 1.951958 i 4878 3.211766,, — a7 08.40
4 40 L07T8YT t 1.858161 1.936038 5061 3.201108,, — 26 28,01
Gr. sid. time. ay B'm 7—8'm ‘ Cort. 3 b} ;
| | |
| ‘ )
h. m. e " ° ’ " ! " { | § ° ;
3 50 53 57 41,18 3 47 12,55 42 59 45.2 4089 i 2.997966 i — 32 04.40
4 00 54 03 17.23 | 93 49 32.83 40 56 30.9 ‘, 4239 j 2,998140 | — 26 28,45
4 10 54 08 48.64 23 51 52.13 38 59 411 | 4485 ! 2.908:300 [ — 20 56.94
4 20 54 14 15.52 23 54 10.38 37 08 5Ll Klived : 2.992475 ‘ — 15 30.06
4 3 54 19 37.96 23 56 27.51 35 24 087 | 4865 I 2,995657 ; — 10 07.62
4 4 54 24 56.06 23 58 43.45 3 45 9.1 5048 i 2.9958794 ] — 4 4952
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Computation of the observations made at Boston—Continued.

Grooid. titne o mAst F: A Bin ((l m—a"s) Cos. Bm | z. VA
- !
e . : ’ b i
3 ot 10 47.66 ) 44 ; 3 284290, 9.961446 3.245780 5172
4 00 13 07.94 i 42 | 3.200049), 9 961315 3.162306 3504
4 10 15 27.24 : 10 ! 3 0993.2;, 9.961186 3.060538 1489
4 20 i 17 45.49 i 39 2. 968510, 9.961058 2.929607 9.9852
4 30 1 20 02.62 } 40 2,783632, 9.,960929 2.744601 9.5153
4 40 i 22 18 56 i 40 2.461679y, 9.,960802 2.422521 8.8712
3_5 Sin. ([f —3° l | ;
Sin. —3° woos ) Zech ! v Ex i —Euy Ex Ey 't
(m . Iy ‘ mn m { m : m m m
— S ; ] ; ]
h. m. ‘ : 1
3 50 2.811347 2.2341 2201 | 2.813592 £.5200 : 8.0878 : .03 .01 — 1761.07
4 00 2 BYB4U2 | 2.5461 1233 1 2.897767 H_4365 i 8.1722 ‘ .03 A1 — 1453,12
4 10 2.967191 i 2 B203 | 656 f‘ 2.967887 28,3346 H 8.2421 1‘ .02 .02 — 1149.57
4 20 3.027351 41424 J’ 313 3 027903 8.2038 | B.3021 | .02 02 - B50.35
4 30 . 080126 3.5648 i 118 3.080284 8.0188 §.3545 ! .01 .02 —  555.37
4 40 3.126661 4.2355 i 24 3126525 7.6967 i 8_4008 ! L0 .03 — 264.53
i ! '
o . i o N ,, 7 Y A
Gr. sid. time B Ty A Ty Ay 2y ¥m Ap Yy 1 A Uy t Ym Zs = A
h.om. | " {l ¢ s ” ; it
d 50 307.95 — 4.40 .07 651.04 139.24 1 - T — .09 2.998010 995,43 39
4 00 303,55 — 4.43 09 T90.28 138.47 — .E6 — 05 2.998182 995,82 .38
4 10 209,92 — 4.24 A0 928.75 137.61 — .91 — .02 2.998349 996.20 .38
4 20 QY 98 - 4.14 1066 .36 1357 — .93 2.998514 996 .58 W37
4 30 290 .54 1203.06 135.77 . 2.098675 996 95 37
4 40 1338.838 | 2.998834 997.32
! ! - ‘
Star. Boston m. s. t. ‘ Gr.m.s. & | Gr. sid. time. L, ¥'m } e
J | | |
Ti. m. s, ; b m. 5. he o, 8. i o 4
a., 10 53 06,00 i 15 37 21.50 3 58 21.13 — 1503 56 767.30 -~ 2143.43
) S T LR TR Y Cecimenan 11 01 45.27 ; 15 45 59.87 4 07 00.92 — 1239.72 887.51 — 2208.22
L S T T TR T P T 11 12 36.43 {15 56 51.03 4 17 53.86 — 912.91 1037.51 — 1882.75
) 5 . “es 11 28 58098 | 16 13 13.58 ! 4 31 19.10 — 429 26 1261.80 — 137217
i 1
| | |
R1ar. ‘ Y, l a—ux! : y—y" pcos @ psin. 8 tan. 0 8¢c. or cosee O
i ‘ s m s 1
i Ha ‘ " i "
D rene rerenrnrein rrene e rnaa] 408 | —6w.87 | —763.20 2.806092; 2.862633, 076546 .115597
; . G37.85 — 968.50 — 249.66 2986100, 2.397349, 9.411238 013970
i 12281.01 — 969.84 243.50 2.986700;, 2.386499 9,389799,, 013276
| ;
Tlosacer wonn 0,22 } — 942,91 - 333.38 2.974470, 2.523200), 9,548730 . 025607
1 |
Star, I 7 ' r X, PR 6 14 O—h/
!
E F " i 1 " - ! © ’ ° !
D errseserinas s aiarstaanenann! 2,908235 | 995,94 995,76 0.18 230 01.4 13 49,0 216 22.4
1 S 3.000070 | 1006.16 9936, 09 — 4.07 194 27.3 13 47.2 180 40.1
.-...........; 2.999976 é 0999, 94 996,50 — 3.44 165 54.3 13 44.9 152 09.4
Motrinecnvinnenneessnenenaneesenal  3.0000977 100018 997,11 — 3.07 199 29.0 12 41.4 185 47.6
i i i
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Computation of observations made at Boston—Continued.

Star. ‘ Cos. (0—h") Cos. b ; P,y ‘; D, i ) Dyp ‘ Dox ; by p
! N S
H : ; |
9.9059, | 49,0984 ; 0,0043 ‘ $.7R18 9.6891 : JRO2 | et
0 0000, 99084 9.9084 97847 RCON 095 | 607
Govennn. . 9.9466,, §uoks 9.9450 9.7847 0.7 .e81 l 536
Tl et e e 99978, | 9.9981 | 9,9962 TRIG 9.7808 | LI 601

SOLUTION OF THE EQUATIONS FOR THE CORRECTION OF TIIE MOON's PLACE, AND OF TIIE LONGITUDL.

Equations_ for the correction of the moon's place.

Place. Siar, Dop | ip i k J kD, p ; kép | —D, pdr & p 0 pe
S | _— o .
A i I
Greenwiclloooniaan, wenee 1 479 ! 0.11 ! .5 | 055 117 : ] 2w 1.64
1 a9 0.04 | .5 | | 020 | 1.17 : 12 1.46
4 g6 1 —2e3 [ i | — 2,637 227 066 0.4
S U I o2t 8 : 196 1.36 L5 2.4
CAMDIIAEE +evennaoneannns 1 s 0 —1m s o= 563 1.34 0.23 005
4 N N S B48T | — 348 1 a3 Lo~ o La2
1 613 1 —o49 |6 .m0 . — 2wt 150 Lot ne2
AShurst cooiincaneessieens L a0 —om L5 | Les L — a6 o ¢ 0 ol
4 em oo B30T — 38R 2.2 —203 | 402
1 B | 2300 »\ — am | 1.32 1.05 | 1.0
‘ : } | ; !
SUMvecnsves veene | orneionnimieennn ianns L4669 | 10,920 i e 14L02
l l =& e 22,71
36.73
Equations for the correction of the longitude of America.
Piace. : star. | ip ; =D, pédA ; &p . Dy p k! 13 DA 7 kdp o ——I)/\ 7 EA &g [GAED
| L |
| : ” | 1 . : ; ! ;
‘Washington l 2 | —2.8 | 2.03 —0.200 505 1 : — 0.2 0.2% po— 00l .00
o1 —2a0 0 2 P07 L 1.2 s 0.408 .53 067 0.5
4 [ — 1.9 | 2.0 o] Lm0 1 ] L5200 0.340 28 02 o
1o+ —345 | 243 | —o0.02! .806 . 1.8 TR — 0024 B30 0300 0.0
Philadelphia....... . 2 ; —o3 ' 2.0 i 164 500 1 ) L5000 1.640 2r | 1.8 565
I 2.01 | —v.o07 500 1 5000 — 0.070 27 L 020 0.4
R Y S - X 1.04: 500 poob s 0 1.040 I A T
2 | —~o04 2.00 | L52% 500 1 a0 1.520 7 T R T I 1)
: 1 —31 ¢ 24 | —0 607 e | im0 — 0800 B3 — 034 ol
Lo =3 2 | 607 L D Tast - 1,200 .33 — 067 045
1 — 439 0 2.44 | — 195 .607 re | — 2.8 83 -6 26
11 —334 | 24 —0.70° 607 [ 18 | — 0.840 B3 — a3 004
4 P —26 | 2. —0.54| .85 1 — 0.5 28 | —e® o
4 ; —289 | am S0l ses 1 j — 0.780 29 L — 04 o
4 — 3.9 | 2.11 L1147 595 1 | — 1140 .29 08 67
4 | —e2s 1 2m 0 —ow! ses o0 | — 0.700 - 28 L — 04l 0.l
i —3.1s 2.43 — 0727 605 | 1.2 | 7260 , — 0.364 .33 -0 0
1ol o~ so02 2.43 — 059 605 0 12 | 7260 . — 0708 .33 U T TR
oy e 2.43 — 0.9 605 1.2 1 L7260 — 0.588 .33 — 016 0.03
BoStOn v sevuennel 2 ) 0.8 196 2.4 189 R R £7%) 2.140 a7 240 58
1L —40n 2.44 . — 163 607 1.2 7284 — 1,956 3 —1@ 169
] o4 ] —zam 2.15 — LW 5% 10 L 5806 — 1,419 a9 — i 100
E n | o—ser | ea — 065 64 1.2 b 7o — 0.350 .33 —0.3% 010
! : i T
L TS S T £ 3 (11 P TR L IS |
| ! i i
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Equations for the correction of the longitude of America—Continued.

4.4669 0. 65006 | 14.2040 1.152411 1 36.73 1.5651
—10.520 LUB:‘,Q'}SH 5 0_889582 31 1.4914
§A= 2744 0,888217 l 9.737171 0.0737
1 (14.2040)  0.85i4
9.2923
9.6112
Constant.  9.8290
0.276 99,4402
h.om, s
Assumed longitude of Washington —5 8 12.00
3 0.55
Corrected longitude of Washington —&5 8 11.45+4 05.276 or---0s.310
Corrected longitude of Cambridge —4 44 29.91

The difference between these results and those obtainéd from the reduction of the same
observations by Mr. Sears . Walker, and which are published in the proceedings of the
Philosophical Society of Philadelphia, (vol. i, p. 232,) is mainly due to the improved lunar
parallax given by the tables of Hansen. The importance of this element is indicated by Mr.
Walker in the Coast Survey Report of 1851. The results, now given, are to be taken as a
first approximation, and are liable to correction for lunar parallax, the places of the stars, and
the inequalities of the lunar disc. Tt is easy to ascertain the ultimate reduction of probable
error which could possibly be obtained from these corrections, and hence to infer the final
accuracy of this method of ascertaining the longitude. Thus the occultations of each star
observed in England may be subjected to a common correction, and the same system of
corrcction may be applied to the American observations. The following table contains the
severdl steps of the process, and the reduced probable error is found to be about 0.17s. of
time in the longitude of Washington. It may then be inferred that the probable error of the
longitude which will result from all the occultations of the Pletades will not exceed 0.05s. of
time. DBut this estimate does not include the probable error arising from the error of the
constant portion of the lunar parallax., The actual probable error of this constant cannot be
assumed to be less than 0.1 of are, which corresponds to 0.15s. of time in the longitude of
America.—(Sce p. 480 of Walker's report in the Coast Survey Report of 1851.) But I
am quite confident that the ocenltations of the Pleiades will correct this constant, so that its
probuble error will be reduced by one-half its present amount, so that it i1s reasonable to
conclude that the gpnoballe error of the final longitude resulting from all the occultations of the
Pleiades will not exceed one-tenth of « second of time.

The computations have been performed in duplicate by Mr. Charles S. Peirce, who has
detected some small errors, which will be introduced into the future computations.

7 i " AL
! 6; ! % ‘} (‘&7)
Place. i ' J
‘ 1 - : : :
Cswrl | suara, l‘ Star4. | Star 1L, ) Star 1. i‘ Star2. | Star4. ismr 1L | Starl. | Sar2. | Star 4. | Star 1.
| — I i
j i " ; I ‘ 4 " ’ " " i 1 " " " g r
Greenwich oooecoavnee) 1,28 | —0.66 | 157 [ 0.0 0.54 0.36 | 16 -85 | 3
Greenwich. .oee ses ’ 1.21 ‘ | i { 0.23 | s 05
Canbridge . o veverenneens! 033 [ —1u6 | 1.01 | —0.55 0.19 ! —0.20 .30 .04 .04
ASDURST o vas ceesense 1 078 ‘ —2.03 | 1.05 | —0.40 | ~0.78 | —0.16 | o | .61 .03
w:.smngum...........f 0.67 | —0.01 | o4t | 030 | 1.7 ' —126 | 0.8 | 047 | 161 [ 158 .72 .22
BOSION —ave sevosrmenens] =130 1 241 | 100 | —0.32 ; —0.70 | LM | —058 | —0.06 | .4 1.30 .32 .03
Phitadeiphia, Wauvse.oo | =034 | 190 0 —0.95 | —0.39 © 0.2 | 0.64 0.18 | —0.23 | 07 .41 .03 .05
Philadelphia, Keevereeer| —0.67 | 020 | —0.49 [ —0.07 | —1.07 | —0.06 ! R LK | e
Phitadeiphia, Reeveasnnnr| —~1.62 | 131 | —0.85 | —0.26 | —l02 . 0.04 | —0.42 | —0.30 | 1.04 0. | .8 .01
Phitadeiphia, Maosos oees| —0.37 1L79 . —c41 | —0.16 | 0.2 | 052 | —o.12 I 0. | 0 | .27 | 0 6.
‘ | | | | ‘ | | ‘ }
SO vrareennrees oo fonmmesneedenraerseeiovenennns " R I cefrneans 3.78 ; 47| e .51
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5 (oj> 2—11.25

122 " 1
§ =208 -—mean of §_for place and star,
P P P
i ; )
Place. Star. Mean of 6}' ]\
i
|
8. ‘
EUrope....vovvecvearians 1 0.88 11.95 1.0512 1.0512
Europe. .. . 4 —1.25 31 1.4914 24 1.3802
EUrope. «oeeenvesnns venn 11 1.21 I 9.5598 Y.6710
§ coeff. | L8514 B514
LB.708% £_8196
America. ... 1 _0.60 Lo 9.4098
America 9 1.97 Const 9_#200 9.£290
Amorica 4 —0.43 0,152 9.1832 07,169 9.23¢8
AMCTICA ciuiaineann sues 11 —0.16

All of which is respectfully submitted by
BENJAMIN PEIRCE.
Prof. A. D. Bacug, LL.D., F. R. 8., Superintendent U. S. Coast Survey.

APPENDIX No. 18.

ABSTRACT OF THE REPORT OF DR. B. A GOULD, ASSISTANT COAST SURVEY, ON THE DETERMINATION OF
LONGITUDE AT ALBANY, N. Y., BY THE TELEGRAPHIC METHOD.

CAMBRIDGE, April 4, 1861.

Dear Sir : In conformity with vour wishes, I have the honor to submit an abstract of my
report upon the difference of longitude of the cities of Albany and New York, as deduced from
the observations made for the purpose in 1858.

The observers were Messrs. George W. Dean and Edward Goodfellow, assisted by Messrs.
A. E. Winslow and A. T. Mosman, and the plan of observation and modes of reduction and
computation have been, in all respects, according to the usual practice of the Coast Survey for
telegraphic measurements of longitude.

The station point in Albany was in a small wooden building erected for the purpose in the
grounds of the Dudley Observatory, the block on swhich the transit instrument rested being
35.075 fect to the eastward of the meridian cirele. The New York station was in the private
observatory of Lewis M. Rutherford, esq., at the corner of Second avenue and Eleventh street,
and two feet eleven inches east of the point occupied by Mr. Walker in the longitude deter-
minations made by him for the Coast Survey in 1848.

For transit instruments the two portable instruments of the Coast Survey, Nos. 4 and 6,
were employed; the former at Albany, the latter at New York. They are essentially similar,
each having a clear aperture of about twenty-eight Paris lines, and a focal length of forty-six
inches, and being used with an eye-piece magnifying about 100 times. Their diaphragms were
provided with five equidistant ‘‘tallies,”” each comsisting of five vertical threads at intervals
of 2s.5 equatorial time, the spaces between the nearest threads of the adjacent tallies being
about 5s.

In Albany the transit instrument was mounted in the ordinary way, its iron frame resting
upon a granite block three feet wide and one foot thick, which was imbedded in the ground to
the depth of three feet, and rose to a height of thirty inches above the flooriug. In New York
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thiz mode of mounting was impracticable; and by permission of Mr. Rutherford the Y plates
of his own transit instrument were cut away somewhat and readjusted for the reception of our
telescope, which was then swung between his two freestone piers.

The Hardy clock of the Coust Survey was suspended upon the brick foundation wall of
the NW. basement room of the Dudley Observatory, this position seeming to afford the best
security against sudden or extreme vuriations of temperature. A pair of insulated copper
wires, passing from the clock to the station, connected in one galvanic circuit the clock, the
two observing keys at the transit instrument, a commutator or cireunit changer, and two
chronographs— the one a spring governor and the other an ordinary telegraph register. The
Kessel's elock was hung upon Mr. Rutherford’s clock-pier, and was included in a galvanic
circuit similar in all respects to that at Albany.

The ground connexion at each station was formed by a large copper plate buried some feet
deep in the earth, and was conpected with the office of the New York, Albanv, and Buffalo
Telegraph Company by a temporary line of No. 9 iron wire, about a guarter of a mile being
put up specially for the purpose in Albany, and about three miles in New York.  The company
very liberally placed their best wires at our disposal after 9 o’ clock every evening, and through
the obliging courtesy of James D. Reid, esq., the general superintendent, and of Messrs. Cutler
and Whiting, the local superintendents, every desired facility was afforded ws. The wires
cuploved were those designated in the office as Nos. 5 and 6. The latter, No. 6, wcighs 400
pounds to the mile, and passing up the west bank of the Hudson to Troy, where it crosses the
river on the bridge, descends the river on the cast side, following the high road to New York,
Its entire length between the two stations, as nearly as 1 ecan estimate, is 179 miles. Wire
No. 5 passes dowu the woest side of the river to a point 7 miles below Newburgh, where it
crosses by a submerged cable. It is at least 25 miles shorter than the other, but is much
smaller, weighing only 250 pounds to the mile. Its length from station to station may be esti-
mated as 153 miles.

The programme adopted for the work, after the instruments had been satisfactorily adjusted,
contemplated, in the first place, observations for determining the errors of azimuth, collimation,
and clock time at each station, on every clear evening till the telegraphic exchanges of star
signals should be completed; and Dhoth before and after these exchanges on the mights when
they were made. Secondly, a satisfuctory series of star transits telegraphically exchanged on
three nights in the first position of observers, viz: with Mr. Dean in Albany and Mr. Good-
fellow in New York, together with observations on two nights for determining the personal
equation. Thirdly, a similar set of obscrvations on three nights for longitude signals, and two
for personal equation in the second position of observers, viz: with Mr. Goodfellow at Albany
and Mr. Dean at New York. And, finally, a sufficient number of observations on circumpolar
and other stars over all the twenty-five threads of the diaphragm, to determine the intervals
of these threads as perfectly as possible.  In addition to this general programme it was ar-
ranged that all the circumstances of the observations should be varied as much as possible;
sometimes the full strength of the batteries, and sometimes very few cups being employed,
and the direction of the current being reversed from time to time. During the first part of
each night's work the signals were to be recorded by means of the Hardy clock, at Albany;
and during the last part by means of the Kessel’s clock, at New York. And as usual, also, in
all our telegraphic longitude determinations reversals of each transit instrument and readings
of the etherlevel were to be made alternately with the observations of transits. The exchange
of star signals was to be regarded as satisfactory when the transit of the star over not less than
fitteen threads wus observed at each station, and well recorded wupon both clhironographic
registers at both stations. The minimum number of such exchanges required in each position
of observers was sixty, or an average of twenty stars a night.

This programme was thoroughly carried out in all points, notwithstanding various obstacles
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which embarrassed our operations to an extraordinary degree.  And the general principle was
carefully followed, that no opportunity should be lost of varving the incdidental cireumstances
of the observations as often and as much as pessible. TFor instance, the strength of the galvanice
current was varied from the maximum to the minimum amount cousistent with convenience of
telegraphic communication; the different wires were often interchanged, &e. It is needless to
add that special care was taken that the positions of the observing kevs should be such as to
avoid unnecessury fatigue of the observer’s hand or arm.

Tle experience of previous years had shown that the most desirable magnitude for sigual-
stars is between the fifth and sixth degree.  In selecting the list of stars to be employed, this
was kept in mind; yet stars of all magnitudes between the seccond and seventh were included
in the list. The mean magunitude of all the signal stars observed was 5.3 M., according to the
estimutes carefully made for anothier purpose, under my direction.

All preliminary work having been comypleted, the regular series of observations was begun
May 12, and continued uuntil June 18. During this period, there were mude for the determi-
nation of time and instrumental corrections at Albany 96 observations of circumpolar, and 138
of zenithal and equatorial stars, the average number of threads noted at each observation
being 21: and at New York 50 obiservations of circumpolar, und 195 of other stars, each over
18 threads upon an average. Of course, the telescope was uniformly reversed during transits
of circumpolars, to eliminate and determine the error of collimation, exeepting in those cases
where the observations were intended for the determination of the thread intervals of the
diaphragm.

Exchanges of star transits by telegraph between the stations were made in the first position
of observers, May 24, 28, June 2, and in the second position, June 8 17, 18, TUpon these six
nights 180 complete observations were telegraphed from Albany to New York and 205 from
New York to Albany, each observation consisting upon the average of transits over 19 threads.
The number of different stars whose transits were thus exchanged was 52, The total number
of cbservations satisfactorily exchanged, and for wlich the siguals from each place were well
recorded upon both registers at both stations, 1s 157, and the average nuwber of threads at
cach stution for these obrervations is 18.

The comparisous for personal equation between Messrs, Dean and Goodfellow were made
on the nights of June 5, 6, 19, 20, complete observations being obtained on 86 stars. For
cach of these sturs one obscerver noted the transits over the Ist, 3d, and 8th tallies, while the
other took the intermediate ones, the 2d and 4th; and since they alternated in this arrangement,
the mean result of cach successive pair of stars is derived from twenty-five taps by cach olser-
ver, and is free from any error originating in the telescope itself.  Observations were made in
like manuner for redetermining the personal differences between Messrs. Deun and Goodfeliow
and myself.,

The stars observed for instrumental corrections and local time were selected from the lists
of 48 circumpolars and 132 ¢ time-stars,”’ specialiy prepared by me, heretofore, for the use of
the Coast Survey. The observations of each night, and, when needful, for the different parts
of each night, were combined according to the method of least squares. The following table
gives the results for the corrections due to the instrument in azimuth and collimation, and for
the clock correction, from May 22 to June 18. The column «. shows the number of sturs em-
ployed in the determination, and the ** probable error’” of each determination is affixed.
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Instrumental corrections needed at Albany.

Date. i Time. c. a. At S,
i ke om. s. & 8. 8. 8.
May 22 . 12 30 —+0.013 —0. 189 =-0. 046 —1.891 ==6.034 7
24 . 13 0 —=+0. 059 —0. 308 0. 030 —5.077 0. 043 11
27 15 {1 I —0.174 0.013 —11. 933 0.025 15
28 13 0 -+0.029 —0. 258 0.013 —14. 380 0. 022 10
18 0 —+0.048 —0. 242 0.018 —14. 924 0. 020 11
29 14 [ -+0.0638 0. 020 +3.532 0.028 11
June 1 13 15 +0. 034 +0.155 0. G156 +4-3. 569 0. 024 9
2 13 15 +0. 045 —0.059 0. 029 -43. 515 0. 049 12
18 15 -+4-0. 039 0. 124 0.018 -+ 3. 209 0.023 12
4 13 80 e oo e e eeeaee +1.834  0.087 4
i 14 0 -+-0. 055 -4-0.167 0. 024 —0. 847 0. 032 9
8 14 0 0. 037 -+0.027 0. 021 —1.952 0. 022 11
18 30 —0.104 -+90.198 0.013 —2.2569 0.016 4
10 15 0 -+0.057 ~+0. 263 0.011 —5.7T16 0.011 9
16 14 15 -+40.017 —10.051 0. 025 —24. 283 0. 029 13
17 14 40 —0.022 —90. 053 0. 032 —28. 198 0. 042 10
19 G -4-0. 005 —0.100 0. 028 —28. 846 0. 024 9
18 14 30 -+0. 0606 —0.090 0. 017 —31. 679 0. 028 16
19 1} 0. 006 —0.016 ==0.019 —32.285 ==0.016 11
Instrumental corrections needed al New York.
Date. Time. } e a, A EX
‘ l
| A m | £ s. 3. r EX
May 22 | 12 30 | —0. 255 +1.982 ==0.024 —0.965 ==0.024 10
2¢ ;138 0 ' —0.218 +-2.278 0. 045 —0. 952 0. 045 9
i 17 o | -—0. 190 -+ 2,521 0. 005 —1. 064 0.010 7
!
28 ' 13 0 —0.07 —0. 281 0.032 ~-5. 518 0.024 10
18 0 -—0. 096 —0. 204 0. 042 —b5. 859 0.033 7
30 “ 13 0 -—0.094 —+1.725 0. 009 —2. 556 0.023 10
June 183 30 oo —0. 457 0.027 —1.942 0.027 12
i 13 0 -+-0. 039 —0. 085 0.037 —2.459 0.027 10
18 0 +0.025 40.149  0.023 —2.815  0.021 8
3 13 45 +4-0. 042 —+40.196 0.012 —1.124 0.016 4
7 14 0 -+-0. 026 —0. 029 0.025 —2.774 0.014 9
B 14 0 -+0. 004 0. 256 0. 028 —2.603 0.018 6
19 0 -+0.026 —+0.082 0.9019 —2.726 0.019 10
10 13 30 —+-0. 020 -—0.216 0. 021 —2. 655 0. 020 10
17 14 0 -+0.034 -—0.198 0.017 —dq4.498 0. 016 12
18 30 jemeceoeaeana —0.219 0. 081 —4.764 0.053 5
18 14 0 —+0.010 —0.231 0. 016 —4. 319 0.015 12
19 15 ~+40.072 —0.100 ==0.021 —4.380 0,022 11
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The horizontal lines indicute an intentional change made in the adjustment of the instru-
ment or of the clock.

It will be seen that the amount of motion in azimuth is quite considerable on some nights,
In Albany this seems to be due to some extent to the motion of the hill on which the observa-
tory stands, a motion of which the existence 12 abundantly confirmed by other observations,
and which I found very manifest in the great meridian circle of the observatory. In New
York, the motion, though often greater, was less regular, and indeed less capable of measure-
ment, by reason of the proximity of the instrumecnt to the paved thoroughfares and massive
mason work of the eity. A regular increase of the azimuthal correction during the evening
was indicated, the effect corresponding to a motion of the western end of the axis in a southerly
direction.

The values of the corrections in collimation and azimuth, and of the clock rates deduced from
the tables already given and employed in the reduction of the longitude signals, on the six
‘¢ telegraph nights,”” are as follows. They were assumed as constant duriug the exchange of
signals, except the azimuth of the transit instrument in New York, which has been assumed as
varying proportionally to the time on four of the nights.

Collimation and azimuth corrections, and hourly clock rate.

ALBANY.
z ‘ ; ‘ N
Date. Time. i . ; a. { Howrly rate. | Date. | Time. i c. a. Hourly rate.
! | { i i i
he om. | s | s | s. i ! he om. | 8. s. s
May 24 13 0 : +0.05 i —0.30 —0.072 | June B 16 0 ‘ -+-0. 05 +0. 10 —0. 060
28 15 156 ’ -+0.05 ! —0.25 | —0.110 17 17 0, 40.05 0. 06 —0. 150
June 2 15 45 ¢ 40,05 ! +0.08 | —0.040 | 18 16 450 40.05 ; —0.08 —0.135
i H f
Collimotion and azinuth corrections and howrly clock-rate.
New York.
- 1 1 ‘
Date. Time. c. i o. g Hourly rate,
; . |
! h. m. 8 : 8. { 5.
May 24 13 0 | +2.218
—0.19 | f —0. 030
17 0 i +2.521 [
28 | 15 15 0. 03 | —0.250 —0.060
June 2 ; 13 0 J —0. 085
; +0.03 —0.050
1 18 0 l 40, 149
g | 14 0 | +0. 256
! +4-0.02 ; —0.020
}‘ 19 0 ; +0. 082
17 16 0 +0.03 i —0. 200 —0. 050
18 | 4 0 | —0. 231
; 0. 04 j z ——0. 020
| 19 15 ; —0. 104 |

For the telegraphic signals of transits of stars exchanged for longitude, the records upon
each of the four chronographs have been independently read off by two different assistants,
and all cases where the discordance between the two readings exceeded 05.02 have been exam-

29
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ined and corrected. There are
thus at our disposal four complete records of’ every telegraphic signal made during the obser-

The means of the two readings furnish the data employed.

vation, each sigual giving the time of an observed transit over a single thread, and the number
of such signals averaging, as already stated, 18 at each station for each star exchanged. The
records of the Morse register, and of the spring governor at each station, are usually accord-
ant within narrow and well established limits, depeunding upon the amount of irregularity in the
motion of the one or the other of these two chironographs between two successive clock-beats.
When their discrepancy has exceeded a prescribed limit of permissible discordance, the records
have been again examined and one or both values rejected, if the circumstances of the case
seemed to require it. The mean between the readings of the spring governor sheets and the
Morse register fillets was then adopted as the record of the transit at that station. The records
at the two stations differ from each other theoretically only by the interval of time required by
the telegraphic signal for traversing the wire once in euch direction; for the clock signals,
which mark the beginuing of each secound, are recorded earlier at the station where the clock
itself is, while the obzervation signals, given by the observer at the othier station, are recorded
later on the same register, and vice veisa. A mean between the times recorded at the two
stations will thus be free from the effect of their delay in transmission, while the difference
between them will afford a measure of its amount.

The moments of observed transit over the several threads, being thus determined, have
been reduced to the corresponding time for the mean of all the threads, to permit the applica-
tion of Peirce's criterion, which has been employed in every case to exclude bad observations
and to guard against unauthorized rejections.

Finally, the mean of the several threads corrected for errors of azimuth and collimation was
adopted as the time of transit, and the interval between the times for the two stations afforded
the desired measurement of the longitude.

The following table exhibits the values furnished by different stars and on different nights.
The stars are designated by their numbers in the Catalogue of the British Association, from
which the list was selected. The values rejected by the criterion, and therefore not incorpo-

rated into the result, are inclosed in brackets.

Individual measurements of lungitude.

May 24. May 28. June 2. June 17, June 18,

3, . EX 8 i s. 5
57. 507

[T H PRSP

. 624
. 493
417
. 357
. 663
-5613
.228
- 425
. 506
.370
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Indiridual measurcments of longitede.—Continued.

Star. , May 24, May 28, June 2, June 8. 1 June 17. June 18,

§ s 8. | 8 8.

5T. 267 O7. 443 emimaeoo. Y A
L4760 | .Ess 57.252 | 5T.809 ...,
L5371 | .201 {58. 144] 57. 204
. 445 . 486 . 429 57. 544 . 459
. 488 L0538 L4508 L4380 442
2 S ‘ L1460 olill.s
L5866 | 690 e ; . 521 . 310

1

.464 i BT 1 : BB . 518

266 )

L5941 . 525
J505 . 387
L350 | 279
. 305 [- 097]
L8536 | . 491
L4438 ; . 459
. 421
.374

5i.475

From these several determinations we find the following mean values :

1
1{ First position of obscrvers. Becond position of observers.
!
| | | ]
‘ May 24. | May 28 June 2. | June 8. | June 17. | Junc 18,
i i ' i
N f i | !
Mean value of difference of longitude.'  57.430 | 57.472  5T.505 | 57434 57.464 | 57. 383
Mean error of one measurement......  ==0.109 = =0.118 © =0.099 © +0.186 40,164 | 0. 098
Mean error of veswlt. ... .. .___. L 40,031 . 2=0.020 | ==0.019 |  —-0.043 +0. 052 | -0, 020

Corresponding weight _____________. 50 ! 250 | 237 : 66 128 : 250
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And combining the several mean values of the longitude according to their respective
weights—

Mean difference of longitude, first position..... ...... ceeeee e 57".481
Mean difference of longitude, second position.---« .-vvov et 57".414
Both e e oot o e e e e s 5%, 448

Had we employed the five additional measurements which were excluded by the eriterion,
this value would have been Increased by 07.003.

A thorough discussion of the observations for personal equation gives us the following
results for the interval by which Mr. Goodfellow tapped later than Mr. Dean.

Date. | XNo.stars, | G—D.
June 5 26, 4-0.043
G 22 ; 0.016
19 | 20| 0. 104
20 | 20 | 40,081
Mean of 4 nights..a.. +0. 061
‘Mean of 88 stars ...... | -+0.059

Or rejecting four very discordant stars, and three which were discredited by the observer
at the tiine, the remainder give—

Date. No. stars. . G—D.
June b 25 =055
8 20 i 0. 009

19 18 | 0. 082

20 18 | 40057
Mean of first 2 nights.,}J -+0.021
Mean of last 2 nights..{ 40,069
Mcan of all 4 nights--.’ -4-0. 045

|

We may by various modes of arranging and classifying the stars observed arrive at some
conclusions, positive or negative, regarding the source of the marked difference between the
personal equation of one or both observers on June 5 and 6, and that existing June 19 and 20.

The mean of the equatorial reductions to the mean for the fifteen threads of tallies 1, 3, 5,
in the New York transit, No. ¢, lamp west, with which instrument and in which position all
four series of observations were made, is — 05.012. For the ten threads of tallies, 2 and 4, the
reduction is 4 0.018; so that the value of G—D should be increased when Mr. Dean led, and
decreased when Mr. Goodfellow led, by 0s.030 sec. 6. The smallest value of sec, ¢ for any
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of the stars is 1.07; the largest value, 1.31; the mean value, 1.14; so that the correction for
inequality of diaphragm is 4 05.034. Applying this correction we find—

D. 1cd. G Jed.
Date, e Mean.
i G D Xo. G-- D, No
f 5. : ,
June 5 40,026 13 1 40,030 12 —+4-0.033
G 0.01¢ 10 0. 067 10 0. 005
i :
19 ¢ 0. 092 2 0,072 10 0. 082
20 40,051 9 (. 661 10 4056

0. 045 0. 045 0. 045

The absolute accordance of the means is of course purely accidental, but it shows clearly
that the small nervous disturbance incident to the leading und to the observation of 15 threads
rather than 10 did not affect the amount of personal difference.

Next, dividing the stars obzerved for personal difference into two classes, according to
their brightness, the first class including all brighter than the 5th muagunitude, and the second
all fainter than this limit, we find for the values of G—D—

Class L Class IT.
Date. e
| G—D. No. . G—=D.  XNu.
June 5 +0.020 ; 13 40, 651 12
61 40,014 0 12 0. 006 10
149 . 047 10 0. 127 8
20, 4-0.0658 7 +0. 456 12

Mean . __ 40,054 40, 660

The merest glance at these values shows that for the stars brighter than the fifth magnitude
the personal equation is much smaller and very much more constant than for the fulnter stars.
As already stated, the mcan magnritude of the signal stars exchanged was 5=.3; <o that the cor-
responding personal diflerence wonld be decidedly below the value 4 0s.045 found as the mean
of all.

It therefore seems the more judicious course to take the simple mean between the results
obtained in the two positions of the observers, or, in other words, to adopt the value 4 05.0335
which these results indicate, and to regard the personal equation as thus entirely eliminated.
The resultant value for the longitude will differ by ouly 05.003 from that obtained by applying
the personal equation + 05.040 to each individuul determination.  The value adopted ix, there-
fore, Albany, east of New York, 57s.45, which cannot, I think, differ more than one or two
bundredths of a second from the truth.

If instead of combining our results according to their dates we include in one series all



230 REPORT OF THE SUPERINTENDENT OF

the measurements made in each position of observers, the values deduced will differ very
slightly from the preceding. The figures will then be—

l All obeervations. Applying criterion,
B
i No. stars. Diff. Long. No. stars. Diff. Long.
t J s. s.
In first position 76 ‘ 57. 484 +0.010 75 57.477 +0. 009
In second position .oooo.. 78 t 57,417 40,012 72 57.428 +0.011
‘ [
Mean .. o.oooooooo. f 154 57.450 +0.008 147 57.453 =0. 008

The measurements by the respective clocks are—

I position. II position. Mean.
Clock. ‘ ;
" No. stars. | Diff. long. ‘ No. stars. Diff long. ‘ No. stars. | Diff. long.
5. | 5. 5.
Albany el0CK o oo i aaas 43 57.462 | 36 57.421 79 57. 444
New YOork ¢Jock . oo wecoccccecaccnananan 32 57.497 | 36 | 57.435 68 57. 464
Mean by WS o e e ocmmmmemmmmesmmme 75 57.477 72 | 57.428 147 57. 453

The observations in the first and second position differ theorctically by twice the amount
of the personal equations.

A strong corroboration of our adopted value is furnished by an independent subsidiary dis-
cussion of the right ascensions of the stars employed. The observations made at the station
whose clock is graduating the record give for each star a value A @ = A { — w, but observations
made by means of the clock at the other station furnish the analogous quantities A4+ Ao = At—e,
the upper sign applving when the eastern clock is in circuit. Inasmuch as every exchange of
star transits thus gives one value of A « and one of 14 A a, we may combine the mean of the
values obtained for the former with the mean of each of the latter, and so obtain a value for
the longitude, which, although not derived from data strictly independent, may yet be fairly
regarded as an independent determination. Of course such a value is inferior in precision to
that which is free from the influence of errors in the adopted clock correction and personal
equation; still the following table shows how fully this mode of determination corroborates the
previous result. The values of A= A« are corrected for personal equation, by substracting,
on the first three nights, and adding on the last three, the quantity 0s. 034.

i Albany clock. N. Y. clock.
Star. I\ - Mean Alb, obs. N. Y. obs.
| Alb obs. | N.Y.obs. Alb, obs. N.Y. obs. s
] ; | - L -
| | oo | | . .
B.A.C. Aa ‘Noo x4 aa 1[No. A—aa |No.i 4Aa No » I wt. | by wt.
‘1‘ 8. 8. ! 8 . 8 \ ES 8. ; s.
4741 40,036 1 457500 1 f... s feeeol 0,036 ool | 57.473 6
4758 | 40,005 0 1 5T.AY5 1 1 |l Dt icceseee feeel | 40,005 ~....‘-_}_-___,g .590 | 6
4T85 40,026 1 5T.4¢s 1 ... Do cmmmceeenfees| 00026 Ll [ 4591 6
4797 40.528 10 5T.O1 L1 |ooooiooilaaein ool | 00528 oLl | .383 6
4816 4-0.176 2 57.499 | 1. . .oaa-- (B l ..... 40,196 |.o.._._i.__.. .B823 6
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TABLE—Continued.
;
Albany clock. | N. Y. clock,
Star, — - Mean Alb. obx. ‘ N.Y. obs.
Alb. obs. K. Y.obs. | Al obs. | N.Y.obs | ¢ ’g
B.A.C Aa %No. A+ Aa .\Io.‘ r—aa XNo Aa No. ; by Wi, A Wt.
i & 8. T
4841 —0.163 1 . +4-57. 466 6
4870 +0.175 2 57. 682 8
4897 —0. 768 2. 56. 541 8
4942 | —0.127 | 2 | 57.321 8
497¢ | 405310 3 57,981 .10
4991 | 40,074 3 57.504 10
5026 ~+0. I1R 2 57.411 . 8
5048 —0.022 3 ‘ 57.450 : : ! 10
5075 —0.029 | 2| BT.41T | 2 oiiiiace e i eeieees w0029 e L4461 8
5092 © 4-0.063 | 1| 5T.599 1 1 ___..._... e e e 40,063 oeenne. e 536 1 6
5122 1 40,152 | 2| 57.683 | 2 ieoiiiiceioo-.. [, S ¥ 7 I SO leenae .5311 8
5143 @ —0.001 | 4 57.441 : 4 . ____. e e e —0.001 ¢ 442 1 12
5178 —0. 356 4 57. 040 S R feeme =—0.356 L...... T ’ . 396 12
5192 40.082 | 5 57.473 5 l._____.... U S Cee. 0,082 ... ‘ 301 13
52136 . —0.536 | & 5G.724 4 | _iiceieilieii e . 0,586 e e L2600 12
5259 | 40.105 | 6. 56.560 6 | __._..... e e 00105 e U L4550 14
5302 —G.090 | 5 - 57.38% 54 57T.579 | 1 0,126 1 .—0.108 57.47L, 6 .497 13
5316 | 40.33¢ 1, 57.514 1. 57,337 1 40.171 1 +40.252 LB8Y T 6 262 6
5348 ' —0.184 | 2 57.205 2 57.780 | 2. _q0.185 2 —0.164  .6l6° 8 .369 | 8
5385 1 —0. 148 2 57.411 2 57474 2 _¢.047 2 —0.008 L3760 8 509 8
5432 | —0.070 | 2 57.491 2 57.327 2  40.001 2 —0.035 .202: 8 526, 8
bidd | 0.266 | 1 57.528 . 1 .____.__.. R SRS U +0.266 | : 6
5480 | --0.060 | B3 | 57.352 . 3 57.490 | 20 0,160 | 2 —0.028
5196 | —0.140 | 3| 57.490 . 3 57378 | 2 40.0561 2 —0.062
6535 . —0.074 2 57.462 2 5T.574 | 1 40.068 1 —0.027
5546 | —0.266 2. 56.954 2, 57.810 ! 1| —0.545 1 —0.359
5596 | +-0.198 | 3 B7.456 | 3 57.520 0 2 0. 180 L2 4010 i
5617 —0.172 3! bH7.426 | 3 57.529 0 2 _p.019 1 2 —0.111
5644 | —0.060 | 2 }57.462 | 2 57.488 | 2 40.169 | 2 4-0.054
7.4 ¥ S DO PR P lo--el 57479 | 2 0,060 2 —0.060
5731 S i----i 57.523 1 5 —0.034 . 5 —0.084
5775 oclommmeceeeed 57620 2 0 178 2 —0.17%
5795 SR PR faeee  BT.55T | 3 —0.077 @ 3 —0.0%7
5838 fiemeeeann- I R 57.596 | 4| _0.126 4 —0.126
5847 |wonccecns I R S | 57.585 1 4 —0.152 1 4 —0.152 |
5874 leocmennne U eew 5T.281 0 3 40,198 | 3 40.198
8895 | 56.214 1. 2 41090 2 41.090
5922 i 57.336 | 4! 40.056 4 40.056
[T YV O S DR leae| 57.748 0 31 —p.212 1 3 —0.212
5986 |eenan SN I Lol 57.496 ) 2. —0.016 | 2 ' —0.016 . 480 8 s
6005 | aennn- TR I leowel 57.544 ] 3| —0.1061 3 —0.106  .438 | 10
6033 57.337 7 3| —0.027| 3, —0.027 . .310 | 10
6056 57,4756 | 2 0 -F0.082 ] 2. 4-0.082  .557 8 |
6084 57.566 1 3 —0.139 | 3 —0.180 427, 10 .......
6109 57.505 | 2 —0.148 1 2 \ —0.148 35T | 8 liccemnn.
6147 5T.610 | 2 —o.112 | 2| —0.132  .498 | B oo
6178 57779 | 1| —o0 270 | 1| —0.270  57.509 : 6 e,
Means by Wts. | ooecme | o oameaa oo SN DU S O S D 57.480 | —oooo | BT, 428
. | ! 57. 45
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These results differ by the sum of the transmission time in the two directions, which, from
this rough determination, would seem to be 05.052, or about half this amount in each direction.
Their halt’ sum gives, as the best value obtainuble ifrom this mode of combination, 57s.454 from
152 observations.

In this abstract of our results T have not entered upon the question of velocity of the tele-
graphic signals.  This has been thoroughly discnssed, and the resnlts by the two wires com-
pared, but it has no bearing upon the purpose of the present report, inasmuch as the time of
transmiseion has been completely eliminated. The average time of transmission of a signal
was three hundredths of a second.

Finally, the individual determinations classified according to stars, give, as the mean re-
sult, 575,446 &= 0s.012 trom 52 different stars.

The thorough accordance of our final valueg, no matter what the principle adopted in their
combination, renders it very improbable in my judgment that the adopted result can be in error
by more than the hundredth part of a second.

The longitude of the station point in New York, as determined by Mr. Walker, was—

0k, 12m. 15547 east from Washington, (Observatory.)
0 11 265.07 west from Cambridge, (Observatory dome.)

Hence, we have for the longitude of the station point in Albany—

0. Om. 57s.45 east from New York.
0 13 12592 east from Washington.
0 10 28562 west from Cambridge.

The geodetic reduction to the meridian cirele of the Dudley Observatory is 0s.034, and
to the centre of the dome the reduction is — 0s.051.

Very respectfully, your obedient servant,

B. A, GOULD.

Professor A. D. Bacug,
Superintendent United States Coast Survey.

APPENDIX No. 19.

ODSERVATIONS OF TIIE SOLAR ECIAPSE OF 1860, JULY 18, MADE AT THE COAST SURVEY STATION, GUNSTOCK
MOUNTAIN, NEW HAMPSHIRE, BY PROFESSOR A. D. BACHE, SUPERINTENDENT UNITED STATES COAST

SURVEY.

1. Coast Survey station Gunstock is in the township of Guilford, Belknap county, New
Hampshire, latitude 41° 31 03” N., longitude T1° 21’ 50 (4%, 45m. 27s.4) approximate, west of
Greenwich; and has an elevation of about 2,440 feet above the mean level of the sea.

The instruments having been carefully readjusted for the purpose, hourly observations of
magnetic deelination and horizontal foree, in connexion with regnlar meteorological observa-
tions, were made two days before, and (except the observations of the horizontal force¥)
continued for two days after the eclipse.

On these four days during the two hours next preceding the time of beginning, and the
two following that of the end of the eclipse, the magnetic and meteorological observations were
made half-hourly, and during the times corresponding with that of the eclipse they were made
every two minutes, and during the eclipse itself observations of the temperature of the air and
solar radiation were made every half minute. So far as practicable, all these observations
were made simultaneously with similar ones which were assigned for the party sent to Cape
Chudleigh, Labrador, under the charge of Professor Alexander.

€ In a violent storm on the morning of the 10th the bifilar tent was blown down, deranging the instruments to such an
cxtent as to prevent further observations of horizontal force.
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During the mornings of July 16 and 17, at times corresponding with that of the eclipse
on the 18th, observations of the transits of solar spots, and drawings of the same, were made
in connexion with the drill practice of the aids in counting aud noting time; experiments were
a so made with screens of different colors, &c., &e.

The weather on the morning of the 18th proved remarkably favoralle.  From sunrise
until 10 a. m. scarcety a cloud obscured the sky, the temperature of the air ranging from 59~
to 65° Fahr., with a light breeze from the southwest at no time exceeding two miles an hour.

The iustrument which I used wuas a Dollond telescope of six feet focal length and aperture
of four inches, (C. 8. No. 1,) equatorially mounted, and provided with a dark box for projecting
the image of the sun upon a screen. After some experiments the magnifying power of 64 was
sclected for observing the times; but for making drawings of the spots the power 187 was used.
With the power 64, the diameter of the sun’s projected image was 5.7 inches. The transits
were observed upon a white screen, with parallels in red.

2. Flirst contact.—The minutes, seconds, and half seconds, were counted aloud by Mr.
Toomer, who was stationed at the chronometer.

k. m. 8.
First contact of an elevation on moon’s limb .-+« oo it T 022 46.1
First contact of irue line of limb.-.... ... e e e 48.1
Disk fully on (two accordant observations)....... B T 22 51.6

The point of contact agreed precisely, as observed, with previous computation. The
elevation referred to above was the western of two which were noticed shortly afterward.
Contact had certainly not taken place at 43s., and probably not at 48s.  The sun’s limb was
well defined, with but little tremulous motion.

Myr. McDonnell, who observed the contacts with a Fraunhofer telescope of 46 inches focal
length and an aperture of three inches, with a power of 84, noted the time of disk fully on as
Th. 22m. 51s.6.

Mr. Dean observed the contacts with the telescope of the 30-inch theodolite, (No. 1, C. 8..)
having a focal length of 46 inches and aperture of three inches, aud using a power of about
175, with the darkest shade of London smoke. This instrument being at some distance from
the others, he noted the time from a sidereal chronometer.—{(Hutton, No. 202.) The observed
time of disk fully on was Th. 22m. 53s.7 Gunstock mean time; but Mr. Dean remarks that
this is perhaps two seconds too late.

When the moon’s limb had fully passed, I noticed two prominences near the point of
beginning, the westerly one having made the first contact. This certainly had not ocecurred at
41s., and probably not at 44s. The edge of the moon was well defined, and had but little
apparent motion.

3. Position of spots.——The adopted nomenclatnre denotes groups of spots by capital letters,
A, B,C, D, &c., and in individual members of groups by the small letters, a, b, ¢, d, &e.
The field of the telescope was divided into octants by four spider-lines, and the eight radii
distinguished by numerals 0 to 7, 0 denoting the north, 2 the east, 4 the south, und 6 the west
lines, respectively. The following four sets of transit observations were made, on the 17th and
18th July, to determine the position of the spots.

30



No. 1

Object. | Thread. | Time a. u.
h.om s

© I 3 10 55 05.
I 1 19.8
I 0 40.2
Ab 1 1 56 13.2
II 0 23.2
11X 1 10 56 33,0

Ab

=

o906

I. JULY 17.

No. 2 No. 3. No. 4. No.
§ | “ | ; e
Thread. | Time a. m. ' Object. | Thread. ‘ Time a. M. Object. | Thread. © Time A, M. Object. | Thread.; Time A. a.
{
h. m 8. } k. m s ’ h m  a ‘ h.oom s
3 111043.0]0 1 5 1 110850.8 | O 1 3 ‘ 1112 38.0 | ® 11171 46.8
1 48.7 1 g | 56.5 I 1 49,0 1 E 51,2
0 05 10.0 1 0 | 09220 11 4 ( 13 117 11 0 22 17.2
1 41.6 | Ba I 3 10 00.6 | Bb 1 3 ! 50.0 | o 1 3 23 28.8
0 52.8 il 4 10.8 u 4 | 1ime 1 4 53.0
7 06 03.7 III 5 21.8 | C 1 3 J 16.5 | 1 1 24 (6.2
3 28.72 B 1 1 11 10.02| D 1 8 7 310 b1 0 18.2
4 07 04.9 1 0 22.8 | Bb I 5 3.5 ¢ 101 5 19.2
4 25.3 11X 7 35.0 | C I 4 ! 48,0 | g 111 7 31.82
5 42.3/0  I| o 3.0 |D 11| 4 | 15060 ¢ 0 Lost.
1 45.3 11 7 12 05.3 ¢ 1IN 5 } 21. 1 1 7 5.6
5 11108 04.4 I 5 |111206.8|0® 1 4 27.5 i 5 25 03.5
D I 5 42.8 1 3 32.3
® 11 7 Tost 11 1 45.7
II1 5 P11 16 05 4 111 0 26 07.3
c 1 27 10.8
1 1 4 44.0
11 5 28 17.8
® 1 4 23.0
11 7 41.0
111 5 11 29 01.7

() Middle of spot observed.

(2 )Observation late.

1249

dJ0 LI0odyd

1HLL

~
2

dO LNUIANILLNISHANS



II. JULY 18—BEFORE THE ECLIPSE.

No. 1. No. 2. No. 3. No. 4.
Object. i Thread. Time a. M. Object. Thread. Il Time A. M Object. Thread. Time A. M. Object. | Thread. Time A. 1.
: - | — - — e e e e
| homo s 1 homo s homo s homo s
© 1] 3 6 58 455 | © I 1 7 02 520 | ® T 3 7 08 5.3 | @ I 3 7 13 15.84
m 1 55.2 1 3 l 59,8 il 1 09 18.8 oo 48.8
m! o 59 18.3 T 0 03 23.8 111 4 83,2 1 4 14 00.4
Ab 1] 1 35.8 | Ab I 1 ‘ 32.3 | Bal I 3 4888 | B6 1| 3 16.8
II | 0 50.7 1 0 ‘ 55.9 I 4 10 12.8 | . 4 47.8
m: 1 7 00 06.8 I 7 04 20,0 ni s 37.0 T 5 15 19.8
© 1| 4 01 33.8? B I 1 | 05 0201 ® 1 4 11 488 | © 1 4 16 15,8
moov 56.9 I 0 ! 16. 8 I 7 12 0LR | 7 26.2
mi ) T 02 08.9 il T 31, 82 T 5 712 820 bi¢1 5 7 17 0204
L ® 1 0| 38.8
1 5| 06 04.8
1 7 \ 7 06 10,2
I11. JULY 18—DURING THE ECLIPSIL
Yo, 1, Wo. 2. No. 3.
B ] ] S S
Object. Thread. Time A. M. Object. Thread. Time a. M. Object. Thread. Time a. n
- e — e —— - - P NPT PR Y
h. m. 8 [ h m.o s ! ho om, s,
© 1 3 7 52 05.2 O] 1\ 3 7 56 35.7 | @ Ii 3 8 00 318
m 1 39.4 mi o4 57 1.2 m'oa o1 12.8
Br? 1 3 53 00.5 Bo? 1 3 3L.5 | Ba? 1| 3 27.3
Bb 1 3 04.6 | mH 1 3 5.8 | B 1! 3 310
Ba? 1T 4 19,5 Wt 1 4 53.0 | Da? T1| 4 51.0
B1 4 2.7 | B 1l 4 58 00.8 | Bb Tl 4 59.2
Ba? TN 5 35.8 | Ber LI 5 13.8 1 Ba? 111 5 02 148
B Ul 5 o | w5 26.% | Bp 1M 5 27,2
® 1 ¢ 54 850 | @ 1 4 59 2.6 | ©@ 1 d 03 27.0
1I 7 55 12.9 17 7 14.3 | 1T | 7 39.9
1 5 T 65 129.% meoos 8 00 09.1 | b & 04 10,0

(1 Middle of sput vbserved,

{2) Middle of front spot,

(*) Line of spots coinciding with 3,

(1) Perhaps 10s. late.

*AAYIAS I8VOD SALVLE dALINA HHL



IV. JULY 18—AFTER THE ECLIPSE.

o
o
U U AU c.a
No. 1. No. 2. No. 3. No. 4.
- e i ‘ S
Object. Thread. Time A, ¥. Object, [ Thread. Time 4. 5. | Ohjeet. Thread. Time A. n. Object. | Thread Time a. ™.
A S R A S R .
| / ! ‘
o omo s | ko om s he omo s e mo &
© I 1 1104 572 | @ 1] 3 | 11 08 56.8 | ©® I 3 1112 438 | ©® 1 3 11 17 18.2
i} 3 05 03.7 1 1 09 06.8 | 1 1 12 10.4 i 1 3.2
11 0 28.3 I 0 30.2 | i} 4 24.7 111 4 66.0
Ag 1 1 3.4 | Ag 1 1 43.8 | Ba? I 3 36.0 | Ba? I 3 18 1.8 .
Ab I 1 37.8 I | 0 57.4 B I 3 40.2 Bb I 3 15.7 o]
Ay 1 0 56.9 I T 10 10.0 | Ba? 11 4 14 023 | par 1 4 302 &
FUR i 0 5.5 | D 1 3 | 36.8¢ | B Il 4 0.0 | B T 4 41.8 o
Ag 1l 7 06 16.2 u 4| 1138 D 1 3 23.2 | Ba? II 6 57,8 o
Ay 1o 7 Lost. | ©® 1 4 45.8 | Baf III 5 29.8 | D 1 3 B, ? i
E I 1 07 .12 D I | 5 53.8* | Bb LI 5 43.3 | Bb I 19 09,6 o
u 0 worl © 7 12 010 | D I 4 15 08.2 | b 1 4 39,81 =
m 7 30. 82 I | 5 1M 21| © 1 4 308 | © 1 4 20 10.8 @®
e 1 0 4.8 ] —— 7 420 | D I 5 23,5 =
I 1 08 07.9 | D I 5 5.7 | ® 1 7 23.5 £
1 5 11 08 18.2 ; m 5 11 20 57.0 2‘
e L OO E
() Middle of spot observed, (?) Observation late. g
é
=



IV. JULY 18—AFTER THE ECLIPSE—Continued.

No. 5. No. 6. No. 7. No. 8.
Object. Thread. Time A. M. Object. Thread. Time a. M. Ohject. \ Thread, Time a. M. Object. | Thread. Time A, M.
|
he m s h. m, 3, ke mooos h. m s
© 1 1 11 25 15.3 ® I 3 11 35 o0L8 © 1 3 11 39 1L.8 O] 1 3 11 43 06.8
II 3 36.8 I 1 21.6 I 1 28.0 n 1 40.5
111 0 55.8 It 4 39. 82 111 4 47. 81 jusi 1 51.3
Ab I 1 55.8 Ca 1 3 36 25.2% | Bb I 3 40 08.2 By 1 3 44 03.8
1 0 26 24.8 I 4 37 00.8 1 4 33.8 Ca 1 3 29.6
I T 52.0 Clouds. 1 b 41 00.4 By 11 4 37.2
Fa 1 1 27 28.2 © 1 4 37 55.0 Ce 11 4 08.521 D 1 3 47,83
Il 0 38.2 I 7 38 07.0 I 5 47.5 Ce 11 6 45 00.5
jess 7 47,82 111 5 11 38 39,8 © I 4 42 02.8 By 111 5 13.0
I 0 28 10.7 11 7 15.8 D 11 4 35, 28
II 5 36.1 111 i} 11 42 47.6 Ce 11 b 5.7
nI 7 11 28 42.0 0} I 4 Lost,
' 11 T 46 12.5
D 1I 5 26.8
©® 1 5 11 47 00.9
(1) Instrument unsteady on account of wind. (%) Clonds. (*) Middle of spot vbserved.
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4. Occultation of spots.—From Th 3Tm. till 8%, 20m. observations were made of the passage
of the moon’s limb over these spots, as also the third of the preceding series of spot transits.
The moment of greatest obscuration passed while I was thus engaged, bat from 8k. 24m. to 8.
25m. measures of the degrec of obscuration were taken. Subsequently the emersions of the
spots were noted.

The following are the observed contacts with other spots:

DISAPPEARANCES.
Name of spot. . Me,s..u til:e.
Ad e e e e 7 87 403
A o e e e 49.3
7 NP 38 10.0
A (first contact of penumbra) ... L. i 38.3
Ad (firsteontact). ... ... et e e e e e e 39 258
Al {complete disappearance) . ... . ... ... .. il i e 40 027
A (edge of Dlack part). . ov e ieiin i e .o 12.4
A (complete disappearance of penumbra). ... ... Lol il ol 45.8%
E (first contact of penumbra). ... oo i e 8 15 285
E (first edge of black part). ... ... oo i 16 048
E (complete disappearance of penumbra). . ... ioioa e 25.0
Fa (first cdge—@ray) .o o ettt ittt it e e e 17 287
Fa (second contact) . ... oo it e e e 43.2%
Fb (first cdge) . o ve i e e 8 19 oLst
REAPPEARANCES .
A (first appearance of penumbra). ... . ... ... L. L el 8 ,'2"9 2;61
7 /O 38.2
Al (first appearance of black part). ... ... . i reere e 30 13.0%
Al (white crevice) .. oo il e e e 28.9%
A (complete appearance of penumbra). ... ... oo ool il il 31 253
Ad (first eQge) . . o e e 38.08
Ad (lastedge) . . oo i 50.8§
Fh oo e 9 10 48.3§
Fa e e 09 il
E (first part of large spot) ... ...l i e 16 556.2
F (second part of Jarge spot) . oo oo o e 17 139
I (small spot) . oo e e 26,3

The black part of spot E was double, the larger part preceding, and the longer diameter
of each portion running from northwest to southeast. The white crevice in spot A was first
seen on the 18th, being on the southeast side.

ho m. 8.
5. Last contact.—Timbs apparently in contact.«vcveevvvnonent. 9 30 49.9
Separation supposed to have occurred: .-+ ... 50.6
Separation certainly had occurred..---.--.vonn 9 30 53.6

The second of the above wus mude a fraction of a second later by an independent obser-
vation. The point of contact was, as in the ingress, exactly accordant with computation. A
power of 64 was used, as at the beginning, a higher power being found to be no improvement.
The first and last contact were observed on yellow paper; the transits of spots on white.

Mr. McDonnell, observing with the Fraunhofer telescope, noted the last contact a fraction
of a second later.

Mr. Dean, using the theodolite and sidereal chronometer, as before, observed it at
9h. 30m. 49s.2.

@ Uncertain. T Somewhat uncertain. 1 Too late. § Good. }| Within about 30s.



THE UNITED STATES COAST SURVEY. 239

The errors and rates of the chronometers were well determined by 3. Toomer, on the
nights before and after the eclipse, with a 26-inch transit instrument, by Wirdemann, observing
nine zenith and circumpolar stars (with reversal of instrument) on each night. The chronometer
correctisng have becn applied to the times as given above.

6. Phenomena.—The moon’s limb was frequently observed to be guite irregular; at 84. 40m,
and 9% it had the appearance of extended table-lunds, separated by deep wvalleys and high
mountain peaks. At 9% 20m. the outline was observed to change considerably, particularly
near the western cusp, where the disk apparently became suddenly elongated.

At about 84. 20m. an appearance was remarked in the southeast limb which looked upon
the screen like a mass of cumulus clouds; the tops illuminated, the bases gray in shadow, and
the dark Iine appearing like the shapes of their bases. The shape and degree of illumination
seemed to vary rapidly; this was, however, probably an illusion, as the dark lines were
stationary, and their forms persistent under the best illumination. They were repeatedly
noticed during the eclipse, and were quite noticcable at 14., and, though less marked, were
quite well secn at 1/ 30m. p. m. The next day the dark limbs had opened out iuto spots.

APPENDIX No. 20.

OBSERVATIONS OF THE SOLAR ECLIPSE OF JULY 18, 1860, MADE AT THE COAST SURVEY OFFICE, WASH-

INGTON, D. C., BY CHARLES A. SCHOTT, ASSISTANT UNITED STATES COAST SURVEY.—(Skercut No. 29 )

The observations were made at a station in the vicinity of the Coast Burvey office, in lati-
tude 38° 53/ 03".8 N.; longitude 77° 00’ 07".8 W. from Greenwich; these values being derived
by direct measurement from the trigonometrical station at one of the office buildings.

The telescope was the one ordinarily used by me for observing solar spots, (Fraunhofer and
Utzschneider, C. 8., No. 12)) of four feet focal length, and equatorially mounted. A power of
55 was used, and the sun’s image projected against a screen in a dark box. The last contact,
and the contacts with the solar spots, were observed with a power of about 175. The local
time was determined with a Gambey sextant, from observations of equal altitudes of the sun,
using a mean time chronometer, (Kessels, No. 1287.)

Both beforc and after the eclipse two sets of observations of the solar spots were taken,
according to the mode of observation employed by Mr. Carrington.

About 4} a. m. the sky was clear, but gradually a haze rose over the river, and interfered
in some degree with the observations of the first contact. These were—

Chron. time. Observer.
11k, 26m. 09.2s.—18.5..-. ... .. R Chas. A. Schott.*
09.6 ceiiieie i e A. 8. Wadsworth. »Same telescope.
06.5 o et v J. H. Patton.
07T.6 il iien PP L. F. Pourtales.t
........ ewvere weenso W, Lo Nicholson.d
Mean.-.... 11 26 7.8

—4 29  40.8 chron. correction.

July, 17d. 18k. 56m. 27.0s. mean time of first contact.

@ The correction 1s.5 is from a close estimate of the interval of the same limit of projection at last contact, (aHowing for
difference in power of telescope,) the moon producing a sensible indentation at 9s 2. The exact puint of contact was marked
by a spider line,

+Observed with a smaller telescope (C. S., No. 27) direct, with a red shade-glass, the pocket chronometer being com-
pared with No. 1287 before and after the observation.

1 Observation not satisfactory, the telescope being too small.
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At 12h. 29m. 08s. (chron. time) the spot marked 241, accompanied by a smaller one, seemed
to slide down a slope on the moon’s limb, and gradually disappear. It was only on this part

of the limb that the lunar outline was irregular.
Chron. time.

The small spot north of 236 reappeared. ..c...ccov il 120, 19m. 30s.
Spot 239, first contact ceev et oo i i e e e 12 21 02
Spot 239’ last contuct s vevee v onenn beesa s abeas e esa bEsess beears baanas 12 21 53
Spot 242 reappeared, (Wadsworth obs.)- - ... cooh vl L o0 12049 15
Spot 241 T 12 50 39
SpOt 239 do. penumbra ........................................ 1 03 02
do. small nuclels: + v v i e i i e et te e e 1 03 29
do. large and 2d nueleus- - -+ -o ool il 1 04 03.5
do. second HmbD - v v v e v i e e e e e e e e 1 04 16
do. last contact penumbra-«.--- oo il el 1 04 50

Assistant Wadsworth remarked a perceptible change of outline on spot 239 as it disap-
peared behind a lunar elevation. T saw neither change of color nor of outline in any spot.
Upon the opposite (or western) cusp there was a remarkable change in the moon’s outline.
This was noticed towards the close of the eclipse. About this time the undulation of the
moon’s limb increased, and remained so until the cclipse was over.

Observations of last contact.

Chron. time. Observer.
1R, 20m. 46.55. ceeierieiie i i e e Chas. A. Schott.
O B L R I A. S. Wadsworth.
S S ....J. H. Patton.
2 7 L. F. Pourtales.
17, 20m. 44,858,418 0 cever e el W. L. Nicholson.
Mean .--... 1 20 46.4

—4 29 41.6 chron. correction.

July, 17d. 204. 51m. 04.8s. mean time of last contact.
The following observations were taken for position of solar spots, according to Mr. Car-

rington’s method:
July 18, a. m., chronometer 1287 —Before the eclipse.

8. w. S. w.
h m. E} kX k. m. s. 5.
®u 10 24 02.5 02.3 Ou 10 28 1R .2 17 9
@1 06.2 06. 0 ©1 19. 0 18.8
236 u 44.8 44.8 236 u 59.2 58.9
2371 25 04.7 04.5 236 u 29 45.7 45.5
2381 | 03, 1) 07.8 240 ¢ 30 04.0 04.0
236 u ; 31.0 30.8 241w 28. 8 28.5
2401 50. 1 49.9 239 u 28. 8 2-.5
24t u 26 12,1 12. 0 242 31.7 31.8
239 u 12.1 12.0 241 u 3€. 5 37.2
242 u 17. 1 17.1 242 u 40.1 40.0
241 u 24 0 24.0 239 u 53.5 53.4
242 u 25.2 25.0 2401 58.8 58.5
239 u 41. 6 415 [OX 31 29.1 28.9
210! 44.0 44.0 Qu 31.8 31.8
[OX} 27 13.5 13,5 feceoiciilionamevacsnnn rmane.facemacsana
©u 19.8 19,8 [leeameneclicmcnnsamaconanar-]econnnennn

Nore—u indicates upper transit.  indicates lower transit in reference fo centre of wires. Observations marked 8, taken
by myself, Observations marked W, taken by Assistant Wadsworth. Contacts called out by Mr. Patton. Observations
are somewhat affected by the wind. Thin clouds near the eastern horizon.

© Mr. Nicholgon observed with a larger telescope than hefore, and is certain of having anticipated the last contact by 1.
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After the eclipse.

ij
5. w.o 5. w.
h. m. 3. 8. ‘ k. m. 2. 2
[OF/ 1 58 24.1 24.0 : O 2 02 16.0 15.9
Qu 26.2 26.0  QOu 16.0 15.9
236 u 59 05.5 05.0 | 236u 56.5 56.5
237 1 21.2 21.0 2371 3 150 15.0
238 ¢ 24.2 23.7 238 ¢ 18. 0 17.0
2371 42.5 42.7 2371 32.8 32.5
236 u 47.0 47.0 236 u £0.7 £0.5
238 ¢ 54.1 64.0 | 2381 45. 4 45.3
240 ¢ 2 00 05.7 05.7 | 240! 58,0 58.0
241 u 35.1 35.0 241 u 4 27.1 26.8
239 u 35.1 35.0 239 u 27.1 26.8
241 u 40. 2 40.0 241 u 31.7 L5
239 u 57.0 57.0 239 u 48.5 43.3
240 2 01 06.8 06. 8 2407 58.0 58.0
Qu 37.0 37.0 | O 5 29.5 29.5
o1 37.3 8.3 ; Qu 29. 5 29.5
i

The following table shows the heliographic positions of the spots:

Spot, No. | Astronomical date. Latitude. Longitude,
d. o o
236 July 17,823 N. 19 30 254 36
237 . 897 S. 5 57 245 45
238 . BOT S. 9 05 239 00
239 . 823 N. 16 50 178 45
240 . 823 S. 18 35 184 30
241 . 823 N. 9 25 188 14
242 . 749 N. 8 35 184 05

Respectfully submitted,

CHAS. A. SCHOTT, Assistant U. S. C. S,
Prof. A. D. BacuE, Superiniendent United States Coast Survey.

APPENDIX No. 21.

OBSERVATIONS OF THE SOLAR ECLIPSE OF JULY 18, 1860, MADE AT CAMBRIDGE, MASSACHUSETTS, BY B.
A. GOULD, ASSISTANT UNITED STATES COAST SURVEY.

The eclipse was observed very satisfactorily at the Cloverden station of the Coast Survey.
All the observations were made by Mr. Searle, except the beginning, which was observed by
me. The telescope has an aperture of 4.6 inches, and a magnifying power of about 80 times
was employed. The error and rate of the chronometer were thoroughly determined by a series
of transit observations on several successive nights before and after the eclipse; so that no error
except that of the observers’ perception need be apprehended.

31
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Cloverden 5. T. M. T.
Beginning of eclipse -+ . v, Ceeeae e 3. 10m. 14s. 194, 24m. 0ls.
Spot B,*¥1lstcontact- - vorevn i, e e 3 26 292 19 490 06
Spot A, Isteontacteveeerr vor v eniinn i e 3 28 07 19 41 05
Center of large spot, 1st contact---- covver oot 3 28 36 19 42 20
Double spot C, (together,) 1st contact. ..... e e 4 04 20 20 17 58
Spot D, Istecontact«coccvve v vani i i, veneee 4 01 04 20 20 492
Large spot. Complete emersion of black portion:«..... 4 14 01 20 27 37
Spot B, 2d contact...... Cee e eetent e aaae e 4 15 42 20 29 18
Spot D, 2dcontact. o- v ceint i e mea s e 4 53 13 21 06 43
Double spot C, (L) 2d contact. v veimen i, 5 01 51 21 15 20
Double spot C, (IL) 2d contact- +--- «+ o vvvnivan s, 5 02 17 21 15 45
End of eclipse ..................................... 5 16 37 21 30 03

The observations were in sidereal time, and the limit of probable error is estimated, both
by Mr. Searle and by me, as not exceeding three seconds.

Respectfully submitted by
B. A. GOULD.

CAMBRIDGE, July 23, 1860.

APPENDIX No. 22.

DISCUSSION OF THE SECULAR CHANGE OF THE MAGNETIC INTENSITY (HORIZONTAL AND TOTAL) ON THE
ATLANTIC, GULY, AND PACIFIC COASTS OF THE UNITED STATES.—BY ASSISTANT CHARLES A. SCHOTT.

CompuTiNGg DivisioN, Coast SUrvey, Janwary 19, 1861.

Dear Sir: In conformity with the Superintendent’s directions, the secular change of the
magnetic declination and inclination for stations in the vicinity of the coast of the United
States bas been investigated, and in order to complete these papers there remained the discus-
sion of the magnetic intensity. I herewith respectfully submit so much of this investigation
as the present state of the material will permit, thinking that a collection of the observations,
reduced to the same absolute scale, would be of advantage at this time for the purposes of
comparison or discussion. The table of results for horizontal and total intensity, here given,
should therefore be considered as preliminary to the investigation of the secular change which
it is proposed to resume hereafter.

The collection of magnetic intensities embraces stations on the Atlantic, Gulf, and Pacific
coasts, and a few inland and foreign stations, and is believed to contain all observations, taken
a sufficient number of years apart, for the recognition of changes of intensity. It includes
horizontal as well as total intensity (with but a few exceptions) at 36 stations, for which the
total number of observations is over 270.

The earlier observations, before the introduction of Gauss’s method of expressing the
force in absclute value are imperfect, and should be considered as subject to slight corrections.
They involve the secular change of the total force at the base stations, Woolwich or Toronto,
of which we have as yet but a very imperfect knowledge. It may be considered as fortunate
that the total force at Woolwich has apparently undergone little or no change since absolute
determinations were made. Dr. Lamont, in his discussion and delineation of isomagnetic
lines in central Europe, arrives at the same conclusion. At Toronto, also, the secular change
is very small. In the conversion of the relative into absolute numbers, the value 10.388 for
total intemsity at Woolwich, in absolute scale, corresponding to 1.372 of the arbitrary scale,
has been used and is considered as constant in the conversion of the earlier observations. The

*The letters are not the same for the same spots, as in the paper, Appendix No. 20.
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results given by General Sabine, in the volume for 184G of the Philosophical Transactions of
the Royal SBociety, were of the greatest advantage in the conversion of the various relative
numbers; the determinations at many stations depending, either directly or indirectly, on the
value for Toronto. The total intensity at this station, in the arbitrary scale, is 1.836 between
1842 and 1846; and the total intensity, in absolute measure, may be taken as 13.91, answer-
ing very nearly for the years between 1845 and 1851. The connexion with Toronto is particu-
larly valuable for the extensive series of Dr. Locke, for which purpose the intensity at Cin-
cinnati had to be carefully discussed. General Sabine adopts 13.59 for the total force in abso-
lute measure, (1.795 in arbitrary scale,) answering between the years 1838 and 1844. For that
period the horizontal intensity at Cincinnati may be taken equal to 4.548, Toronto being 3.540
(nearly.) From the observed total intensity and dip the horizontal intensity is obtained by
means of the relation X — ¢ cos.f. The magnetic observations of the U. S. Coast Survey
were commenced in 1844, and with some exceptions, in the earlier years, the absolute hori-
zontal intensity was observed at each station. The total intensity was deduced from the
observed dip.

The iutensity is expressed in English units (grain and foot.) TFor the conversion of the
intensities exp essed in French units (millimeter and milligramme) the multiplier 2.1695 was
used. For the conversion of relative results into absolute the necessary information is given
in the notes appended to the tables. :

The localities are arranged in geographical order, commencing in the northeast, proceed-
ing to the southward and westward, and terminating with the stations on the Pacific coast.

The first column for each station contains the reference number; the second, the date
arranged chronologically; the third, the name of the observer; the fourth, the reference to the
observations; the fifth, the locality; and the sixth and seventh, the horizontal (X) and total ¢,
magnetic intensity, expressed in absolute measure.

QuEBEC, CANADA.

Latitude 46° 48" ; longitude 71° 14/,

N

1] 1842.7 | Lefroy cuvmcmoccce aacaes Phil. Trans. R. 8., 1846 - | Roy. Art. Barracks - o ooueermnn.. I 3.000 | 1378
2 | 1845.5 | Younghusband - .ocoaoo}.one [ 70 SRR, I SR ‘ Wolf’s Monument i 8.032}13.63
3 | 1859.6 { Schott cevemevcoacnnnnes U8 CBeammecceacceaioac s s L I, I 2.991 ] 13.60
! i i i
PorTLAND, MAINE.
Latitude 43° 39 ; longitude 70° 16"
1] 1845.5 | LOCKE.eumnerecnnncocaan Phil, Trans. R. 8. ; 1846 o .| cacouce cmeacamcccmmeeen ramaas 3,430 13.44
21 1851.7 | Hilgard c e ecccaccaan- L5 - A G - IR Bowdoin bill. coceeacaaaaaa o 8.450 w' 13. 54
S| 1859.6 | Schotbe oo ounae el i S U, s U { 3. 456 l 13. 30
PoRTSMOUTH.
Latitude 43° 05’; longitude 70° 43",
[ I
1 1850.7 | Hilgard .. orcaeeecaann U.B. CoB e ccmom e e Kittery Point oo iionnnnns 3.500 | 13.48

2 1 1859.6 | Schott oo oanne oo A0 mmmme emommmmeens | iemcamccmas cemcmsmm—e e maenn " 3.496 ; 13 57




244 REPORT OF THE SUPERINTENDENT OF

NEWBURYPORT.

Latitude 42° 48'; longitude 700 49’,

X ¢
1] 1850.7 | Hilgard acereearcacmean. | U.8.C.8 e Plum island - eommamaaoea o 3.530 | 13. 56
2| 1859.6 | Schott coocvmvnenaunna. i’.--_do .......... [ L Lo YN 3.528 § 13.53
I
GLOUCESTER, CAPE ANN.
Latitude 42° 36’; longitude 70° 38",
t
1) 1849.7 | Keelyomou omamecamaaaaas V.8 CoScmiimeaceaeans | Beacon Lill, on Eastern Point ....| 38.618 | 13.48
2 | 1859.6 | Schotb o ooomoememaeoee. I S ; ...... 40 40 amee 3. 645 | 13.86
SALEM.
Latitude 42° 32" ; longitude 70° 52°.
] | ;
i ' 1849.7 | Keely.cooooooooooo_.. [ 0.8.C8 commimaeecacnas | FOrtLee. cmmmmn e ceeameee- 3.487 |
2 | 1855.7 U TSR S 1S 3.489 | 14 04
| | |
BosTon.
Latitude 42° 20’ ; longitude 71° 02',
T T ‘
| H
1] 1839.5 | LoomiBacacccccccccaann. Am. Phil. Soc,, vol. VIII L.l e meaee e ccncemmcecameaas 3. 658 i 13.39
2| 1842.5 | LOOKe cmcommmcmcannann. | Phil. Trans. B 8., 1846 ... o ocuoccaecemmmannnsnnancnnca- 3.664 | 13.37
3 | 1846.8 | Leeuaaaa-a acasmemaannnm. [ VT RO A PRI, 3.587 | 13.18
4 1855.7 ‘ Schott ccuvcummmmmnrcnas !----do ...................... 3.544 | 13.26
|
NaANTUCKET.
Latitude 41° 17’ ; longitude 70° 06’
. f
1| 1846.6 | Le€eccammvmconaccacann. U.8.C 8 eeimcimmcmanas On North Beach, west of and near | 3.653 | 13. 05
harbor light.
2 | 1855.7 | Bchoth cocumamecaannaans LSRR [ DO ORIPY SR d0.nvecnanacananas doao-.. 3.626 | 13.16
| |
CaMBRIDGE, Mass.
Latitude 42° 23’; longitude 71° 07",
1 ! 1842.5 t LoCKE e cmcn e cancne- Phil. Trans. R. 5., 1846 .. .| B's Mag. Ob8'y.uvcnarvcecnnncn-n 3.657 | 13.47
2| 1842.8 | LeffOF o oeeooooeamcans]onns docccnan.. s SN S (- S cemennanenn 3.665 | 13. 56
8 1845.5 | Locke. oo cmcammaa oo do___.___. 5 (S TR SRR (' (0 SR P 3.618 | 13. 39
4 | 1856.6 | Friesach.o--cccaecococa. Ac. 8ci.Vienna,vol. XIX, o cmcrmcccicremccccccaancaen 3.542 | 13.01
‘ 1868.
Provipencg, R. 1.
Latitude 41° 50’ ; longitude 710 24",
i ]
1 { 1836. 0 | Bache and Courtenay..... Am. Phil. Soc., vol. V, 1837! North of Brown University....... 8.770 | 18,72
2 | 1839.5 | LOOMiBem e cnnamcanccaan Am. Phil. Soc., vol. VIIL. alvcncaanssennmrccanrcacccnnnaan. 3.726 | 18. 41
3 1 1842.7 | Lefroy - -ccvccuecaconnn. Phil. Trans. R. 8.,1846 -..}.. mammmeanoa cascsenseananasa weee| 8.715 | 13. 48
4 | 1855.6 | Behott. oo cccencocmennn. U.8.C.8.cccvanwacnenas| University grounds ceeece.., «o..] 8,590 ] 13.24
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SPRINGFIELD, Mass.

Latitude 42° 06’ ; longitude 720 32,

245

]
|
|
|

. |,

1 | 1835. 0 | Bache and Courtenay.._...| Am. Phil. Soc., vol.V, 1837 Rear of Pinchyn house. ..o ... 2 3.721 i 13.65
2 | 1869.6 | Schott awmamacaacnanao U.BCBrmrnamaecevnae. ! Corner Chesnut and East Worth- | 3. 691 ‘ 13. 60
ington streets.
|
New Havex.
Tatitude 41° 17" ; longitude 72° 55’.
1] 1839.5 | LoOMiS.wmeunucncammcen- Am. Phil. Soc., vol. VIII .. e e eecee e amaeaas 3.832 | 13.35
2 | 1842. 5 | Lockeaa...- [ Phil. Trans, R. 8., 1846 + oo cme e amcrccmcaececeaeeas 3.813 | 13. 42
31 1842.8 | Lefroy cocemmccmcac oo RPN < U SR, [ 1 P Grove streed o oo ccmamcmaaaas 3.821 | 13. 42
41 1844.7 | Renwick. oo nrceencaa. U8 C S e eccaaeas Yale College - - e oo ccmacaee 3.818 | 13.33
5 | 1847.7 | Fauntleroy.ceeccccocaan. eeec@O i icecnaeceeee.. Fort WOOSLET e eaanan.. 3.667 | 13.53
6 1848.7 ) Buth o ceccemaceaca = cewalOumcamcn cammmmanns . Pavillion ccaece oo e mdmemeees 3.768 | 13.29
7 11848.7T | Buthe o cvecanacaanoaca.. heesl80.anuacanan P Fort Wooster «cuuecaacccuanace. 3.609 | 13.26
8| 1848. 7T | Ruthewivancaanaaaaenn.. RN T, S, .- Oyster Poinb e ceoamcmcmaecaaae 3.761 | 13. 28
9 | 1855.7 | Schott - ccmemccaau = R T jmmm——- [ 3.690 | 13.18
1 1
MoNTREAL, CANADA.
Latitude 45° 30’ ; longitude 73° 35’.
1} 1B42.7 | Lefroy wceevacccccaccna- | Phil. Trans. k. S.,1846 .. ; St. Helen's cceumceccnccmnmenan 3. 064 i 13.78
2 | 1843.3 | Lefroy eemecevecemencnan . T S, d0rcmenann. eeme- AOmecercaearcanonacanas 3.083 | 13.80
3| 1843.6 | Bache..ococomoacoonanas | Manuscript discus. 1861 ... T | 3.109 ! 13. 62
4 | 1845.5 | Younghusband . _..___._ Phil. Trans. R.S.,1846 ... Onmountain. ____ o eoveocrun.. | 3.011 | 13.53
5| 1859.6 | Schott -oomooaeoeae. Vo808 eaaeen. McGill University - oo oeeeooean-. l 3.111 | 13.68
ToroNTO.
Latitude 43° 39'; longitude 79© 21/,
1! 1843.0 | Lefroy and Younghusband| Phil. Trans. R. 8., 1846 ___] Magnetic Observatory - cco.co-c.. 3.537 ]} 13.90
2| 1845.5 3.544 | 13.93
3 | 1846.5 3.538 I 13. 90
4| 1847.5 3.534 | 13.88
5 | 1848.5 3.530 | 13.92
6 | 1848.5 3.537 | 13.95
7 ! 1850.5 8.532 | 13.95
8 | 1851.5 3.530 | 13.95
9 | 1852.5 3.515 | 13.89
ALBANY.
Latitude 42° 39/; longitude 73° 43/,
1 | 1835.0 | Bache and Courtenay -....| Am. Phil. Soc,, vol. V, 1837| Yard, Franklin house, State street.| 3.578 ‘ 13.53
2 | 1842.8 | LefrOy wewe-wamanacenaas| Phil. Trans. RS, 1847 cacs|iaaacaaaeacaccnann meemcamn—e— 3.579 | 13.60
3| 1844.5 | Lockeecnvencaoncacaann. imeelO0cccnanccacana cemeclomanas memammceenaeesmenemm—n—. 3.582 | 13.56
4| 1844.5 |o..dOcucrcccncana. RO BRI ; {« Y Oreenbush. cececervvcunarnaanan 3.571 | 13.55
5 | 1855.6 14.03
6 | 1856.7
14. 00
7 | 1858. 4 13. 74




246

REPORT OF THE SUPERINTENDENT OF

WesT Point.
Latitude 41° 23°; longitude T3¢ 57/,

: | ’
1 ! 1835.0 | Bache and Courtezmy..._.i Am. Phil. 8oc., vol. V, 1837 Mil. Acad., rear of Prof. Courte- * ¢
{ nay’ s house..concccancannenn. 3.866 | 13.71
2 | 1842.5 | Lefroy cevcrmccncocccana- I Phil, Trans. R. 8., 1846 ... |.._.. emeeemmemeteccmm—mee waean! 3.881 1} 13.67
New YoRrk.
Latitude 40° 43/; longitude 74° 00/,
1 I 1822, 5 | Sabine cowwaaooo.- awo-.i Brit. Ass. Report, 1838. .-_! Columbia College . meacanmnaanan. 3.981 | 13.62
2 | 1835. 0 | Bache and Courtenay.__.._ Manuscriptdiscussion, 1861! 3.873 | 13.48
3 1841.5 | Lockeovumcwccaaocauo - Phil. Trans. R.S‘,1846..-.‘; 4,018 | 13.51
4| 18415 |oooodOe e S (< S | Lunatic Asylum ... oo o.oeoo.. 4.015 | 13.48
b | 1842, 7 | LeffOy wemncmcmnccanananan RN 1o DU U Uy [, L 3 SR 4.008 | 13.49
6| 1844. 5 | Lockeoimaracuaaaa oo PR T T, Columbia College. oo .. ... 4.010 | 13.51
7 1844.5 |- o dOmce et SRR T, O Lupatic Asylum .aceeemomoocaooa. 4.007 | 13.48
8 | 1844.56 | Renwickeeccncenameeann-n U.8.C8 immcccccacan. Columbia College. cacavewennnaa-| 4.071 | 13.64
9| 1846.3 | Tocke ..o cmo .o I U« P | Bloom. ASylUM .onocaooccnmano- 4.009 | 13.44
10 | 1846.4 loodoo oot P, I+ P caemmena- Mount Prospect ceweccrccceaaoo. 4,053 ! 13.45
111 1855.7 { Schott .o eeenao. PO I« J Bedloe’s island « cecaeo e o 3.920 | 13.40
12 | 18537 jaeoeldOuuo oo RN, [« T Governor's island.cemeaeaaano.. 3.926 | 13.25
13 | 1855, 7 |.eeedOmecenmmcamcacannan. RO [ DR IR Receiving Reservoir- acvvcemaman-- 3.938 | 13.27
14 | 1860.8 i.._-do .................. . [s DI Mount Prospect ___________..._. 4.052 | 13.61
Sanpy Hoox, NEw York Bav.
Latitude 40° 28’ ; longitude 749 00°.
1| 1844.7 | RenwWick eaecvoncacnn ... U.8C 8 eeeaenn Neur lght-house memvaccmouoan.. 4.077 | 13.66
2 ) 1855.7 | Schotf.cuacncancaean sevant|cmmnan [ U R SR Y < U S U 3.917 | 13. 30
PrincETON.
Latitude 40° 21'; longitude 74° 40.’
1| 1839.5 | LOOMIS veccmcceecauanns A, Phil. Soc., vol. VIIT L. | oo e icicmncecanmas 4.041 | 13.55
2| 1840.5 | LOCK® oo meeamneeemeannn Phil. Trans. R. 8., 1846 ccus)oenncacanoas cememmanmnmanm————- 4.018 | 13. 48
3 | 1842.8 | Lefroy wevmemnnannnn SRR DY I SO cmammm———— | Near college..uameanen wemmveee.| 4.009 | 13.50
4] 1844.5 | LOCK®menammamncnmames|eee@Omemmmmemamemeens ; POtE'S W00d - cem e cecmcmecmeme 4.013 | 13.49
PHILADELPHIA.
Latitude 39° 58’; longitude 75° 10'.
1 | 1835.0 | Bache and Courtenay..... Am, Phil. Soc., vol. V, 1837 Yard, Professor Bache’s dwelling, | 4.195 | 13.58
Chegtnut street.
2 | 1836.7 | Bache.camocucuo oo Manuscript discussion, 1861] Yard, Professor Bache's dwelling, | 4.159 | 13. 46
Chestnut street.
31 1839.5 | LoOomisS.ccueccneicanman Am. Phil.8oc.,vol. VIII. fouoocicaccccrcmmmecccncaccecnen 4.149 | 13.41
4 ] 1841.5 | Lockeeecr smurvmcccanan- Phil, Trags. R. 8., 1846 . _.| Girard College wececccnncacann.. 4.172 | 13.51
57 1842.5 |neaedOerccucncnenccanan- Y 1 S U ; s T LSRN ewe| 4,174 | 13.52
6| 1842. 8 | LeffOY ccmmmncccammmana- JRRPY'; ' YR OSUIIN [ 1 wee| 4,176 | 13,50
7 | 1843.6 | Bache_..._. remccmemana- Manuscript discussion, 1861} . ccaa @0 mcaamcccacrncean.cua| 4.172 5 13.46
8 1844.5 | Tocke. ccucnn o, Phil. Trans. R. 8.,1846 . .af.cmeen s 1 wewe| 4,162 | 13.47
9| 1846.4 |-eel0mnmanana PPN U808 . rcccncrvccnns]-naeandO. oo cvamane cmmmmeecona) 4. 148 | 18.42
10 1855.7 | Schott wemciian et PRSP [« YR, aefeconaa L) [ RN 4.226 | 13.89
* Determination made when this report was in press:
11| 10626 | BCROM..creeiianierinine | Manusoript discuseion ... «v..| GIRrdCOIlege vuvves vovecrnreisrarenr] 4088 | .30

saamaan!
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Care May, N. J.

Latitude 88° 56/ ; longitade 74° 57°,

i |
| x|
1 1846.5 | Locke oeoooormcaannn U.8.CSummmnnanmnnnn. e e 4.255 | 13.36
2 1‘ 1855.7 | Bchiott ceoecmcacceaanns RN ' S, Light-house - cocco e moee e e 4.182 | 13.23
|
BaLTIMORE.
Latitude 39° 16‘; longitude 76° 35'.
. 1' i ]
1| 1840.7  PBache_.____________.___ Manuscript discussion, 1861, Near Washington monument_____ | 4.265 | 13.49
H ]
2| 184L5  Lockeomooooonnniioannns ¢ Phil. Trans. R. 8., 1846 ... St. Mary’s. - cceceucmccaanan. 4. 261 ] 13. 47
3| 18415 | o @0 |.___do | | 4.238 | 13.50
4] 1842.8  LefrOy oo . P 4.238 | 13.49
5| 1856.7  Schott ______..__.o_.ee. |t.s.c8 4.203 | 13.43
| i i [
‘WASHINGTON.*
Latitude 38° 53 ; longitude 77° 007,
1 1842.5 ; LeffOY ccecmmcocmoa. oo Phil. Trans. R. S., 1846..._| Capitol grounds 4.347 | 13.51
2 GeorgetOWn. - o cmmeo e 4.282 | 13.38
3 Capitol grounds ..o ccccmenaaas 4.313 | 13.42
4 Mag. Observatory, Capitol - _..... 4.282 | 13.62
5 Coast Survey office . ... . _.__.. 4,240 | 13.41
6 | 1845.9 | o dOo i e c8O0 e e cica oo s U ORI 4.233 | 13.38
7 Georgetown, Causten______ ... 4.229  13.20
8 Smithsonian grounds. .. ._._ ... 4.338 | 13.64
9 Georgetown, Causten._. 4.250 | 13.40
10 Coast Survev officecmcmaccacnan.. 4,309 | 13.48
11 Capitol grounds - e ecvaciacnna. 4.308 | 13. 46
12 Coast Survey office.ooceacue-o-. 4.307 | 13,51
13 | 1860.7 |.nc.d0ccmanccccanviccres]eaeal0icmacccncmcncnanfcanena A0 cimanaran m—mamem-vaen 4.319 | 13,45
St. Louis, Missouri.
Latitude 389 37'; longitude 90° 15'.
] | i
111839.5 | Iocke . woe o aciann Trans, Am, Phil, Soc , vol. ’ ........... e ecemmmemeama——s ! 4.705 | 13.45
IX, 1846. 1i
2 | 1856.8 | Friesach_ oo ..____. Ac. Sci. Vienna, vol. XXIX, | . i eccccrccrcrcacaceamm— : 4.927 ;1 13. 15
1858. - ] ;
! i
EAST PAscaAGOULA.
Latitude 30° 21’; longitude 88° 32'.
| |
1] 1847.5 | Ruth cc e ceecemcmne U.S C.Buccncmnccanns Onc milc east of the river in the | 6.220 ;| 12.61
village. I
2 ( 1855.0 | Hilgard «oce cacmcoacccns]cnan QOceaeeecicrcncane] vconnmccacmacccammnennanas .---.’ 6.174 i ------

* Determinatior made when this report was in press:

14 l 1862.6

Behottcivesiasioncssions ssasces.| Manuscript discussion vuveees. CunstSurveyoﬁice................-.....l 4,255 l 1.28
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New ORLEANS.

Latitude 29° 57’ ; longitude 97° 04’.

| | X o
1| 1857.0 | Friesach.ooeeveeouenen..| Ac. Sci.Vienna,vol XXIX, | oooonmm i ceeeaees 6.852 | 12.52
f | 1858
2 | 1858.3 | DedN woourannnnn- " U80S emmnnn ——— Public sq., Basin stee..-. U 6.286 | 12.49
{ |
Havana, Cesa.
Latitude 23° 09’ ; longitude 82° 22,
’ | | ! s
1 1 1801. 0 | Humboldt .. ca o ooan. | Brit. Ass. Report, 1838-.-_1 .............................. l (6.104)? I (10.23)?
2 | 1822.5 | Sabine & Havsteen .../ ... s Y % I D SN B SO | 11.30
] i
3| 1857.0 | Friesache...-u..eeonome.| Ac. 5ci.Vienna,vol KXIX, |.oceenoeooooomnmomamceenneens 6.923 | 11.25
‘ 1858. |
4 1
Mexico (Crry.)
Latitude 19° 26’ ; longitude 99° 05".
1] 1803.9 | Humboldb wcuveecmncanns Becquerelommuae e cuacena- Convent San Augustineeaceaana. (6.686)? }( 9.96)7
21 1856.9 | Sonbptag occeceicaccnoan. Smith’n Cont'ns to Know., |..c.-- [ 1S DR, [+ s S 7.576 11.45
vol, XI1.
i i
San Dirco.
Latitude 32° 42’; longitude 1170 13,
111839.5 ] Belcher.oe.umeercaaa .....! Phil. Trans. R. §.,1843 _..] Tongue on eastern side wovccweea-- 6.142 | 11. 32
2 | 1853.8 | Trowbridge - cvcuecmmnnn. U.8.C.8 e Pluza near custom-house.. ... ... 6.271 | 11.72
San Pepro.
Latitude 33° 46’ ; longitude 1189 16’
i ;
1| 1839.8 | Belcher..oacoooooca.. Phil. Trans, R. 8., 1843._.] On a small island 3 miles N.of San| 5.913 | 11.28
| Pedro.
2 l 1853.9 ‘ Trowbridge - ..---. aaes] UeB.CeBuianm emesoonclicncnucnnn e memcerman [P 6.114 | 12.12
i \
SANTA BARBARA.
Latitude 34°© 25°; longitude 119° 40"
1 i 1831.5 | Douglas  cicmecccecuccu. ‘ Rep. Brit. Ass., vol. VI, |cncceuecan wemmmsevoseenanmmm——- 5.861 | 11.96
1838.
2 [ 1889.8 | Belcher. . cucaacecaaaax I Phil. Trans. R. 8., 1843.... | At landing place.ccecraceanann. 5.925 | 11.48
San Luis Osispo.
Latitude 35 117; longitude 1200 44°,
1| 18315 | Douglas - euseceonnn - Bep. Brit. Ass., vol. VI, |ioecesoomeoeeennnnnnn e 5.754 11.96

1838.
2 | 1854.1 | Trowbridge wuccuceceacece] U8 CoB vvnccnccaaan «-| At the cave near the landing. .... 6.002 | 11.90
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MoNTEREY.

Latitude, 36° 38"; longitude, 121° 54.

I . :
l | | b [
1 18310} Douglas cccecncncvenenea. Rep. Brit. Ass.,vol. VI, 1838 Near landiny place. ... ____. ©5.629 1 12.04
2 ’ 1839. 8 1 Belcher ..o ccocmvnnnn. | Phil. Trans. R.S. 1843 ____:._____ L | 5.666  11.71
| i
Sax FraNcisco.
Latitude, 37° 48'; longitude, 122° 27"
| ! i : '
1 g 1829. 5 ‘\ Erman o Rep. Brit. Ass.,vol VI, 1838 o ime e mmcereree cmcmea Peeemaean 12. 60O
2 18312 Doughas oo S i E e e 5.495 12.09
3 i 1839.8 - Belcher oaoniouiacaaa. _ Phil. Trans. R. 8. 1843 __..; Yerba Buena island ... ..., 5.524 - 11.81
ForT VANCOUVER.
Latitude, 45° 37’; longitude, 122° 36,
i ! ; ‘ —
i 1
1| 1830.8 | Douglas ... | Rep. Brit. Ass.,vol VI, IR88: . oo oo D444z 12,78
2 " 1839. 7 i Belcher .o cumenoonos t Phil. Trans. . 8. 1843 ____ Room and garden__________. R REL L  T 7]
| | ‘
CAPE DISAPPOINTMENT.
Latitude, 46° 17/ longitude, 124° 02’
| [ ;
1, 1830.8 @ Douglag.ccceacacoamunns Rep. Brit. Ass.,vol. VL1838 Lo cmceacerac e e amans 4.436 12,67
2 1839.8 | Belcher cocucaoe ooioan Phil. Trans. R. 8 184143  Baker’s bay, landing place_ ... 4.394  12.52

NOTES TO THE TRECEDING ABSTRACT OF MAGNETIC INTENSITIES.

A Von Humboldt’s results in 1801 and 1803 depend on un assumed value for Woolwicl,
10.89 ; General Sabine’s result of 1822 depends upon the same value.  For want of a knowl-
edge of the secular change these early results are extremely doubtful.

Mr. Douglas’s observations on the Western Coast in 1830 and 1831 wero reduced to abso-
lute measure by assuming Woolwich 10.39, and his results for horizontal intensity at San Luis
Obispo and Santa Barbara in 1831 depend on Monterey, 5.629.

Professor Bache’s and Professor Courteney’s results in 1835 and 18306 depend on Dublin and
Edinburg and New York.—(See Trans. Amer. Phil. Scciety, Philadelphia, vol. vii, new series,
part i, 1840 ; also, vol. v, part iii, 1837.)

Professor Loomis’s results in 1839 depemil on New York, 4.012 and 13.52.

Professor Bache’s results of 1840 depend on Philadelphia, 4.160.

Dr. Locke's results in 1841 und 1842 depend ou Toronte. 3.540, and those in 1845 on
Toronto, 3.544 ; see, also, the adopted values for Cincinnati in the preface.

Professor Bache's results of 1843 depend on Toronto.

Professor Renwick’s results in 1844 are given as published by General Sabine in the Phil.
Transactions for 1846—(from a communication by Professor Bache, Superintendent United
States Coast Survey.) His results tor Columbia College, New York, Sandy Hook, and Yule
College (New Haven) were made to depend on the same series.

Dr. Locke’s results in 1846 depend on Cincinnati, 4.550, adopted in 1856. Ilis results in
Coast Survey annual report of that year are based upon the same value.

32
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The total force at Toronto was computed from the horizontal force and the dip, given in
vol. iii of the Toronto Magnetical and Meteorological Observations.

The secular chunge of the intensity can best be ascertained from observations tuken at
the same station and with the same instrument as at Toronto, for instance. In the present
case, however, we have in general neither of these essential conditions, and the results dedu-
cible depending on various observers, instruments, and localities, cannot claim to be more
than approximations, particularly when we consider the comparatively short interval of time
elapsed since measures of the intensity were first taken.

The comparison of tne results, inler se, at any one station shows, in the differences, the com-
bined effect of the error of observation and instrumental constants, of local deviation, of dis-
turbances at the time of observation, and of errors due to regular variations in the intensity,
if not allowed for. The secular change of the intensity, in its total effect, is small, compared
with the above irregularities, and it can, therefore, be ascertained only by a combination of
results at a number of stations. For this purpose I have formed two nearly equal groups of
the observed horizontal intensities at each station and compared their resulting mean, from
which the annual effect of the change is made out. For Toronto the annual decrease of force
is 0.0026, in vol. ii ; itis changed to 0.00374-0.0009 in vol. jii. The first value, however, is here
preferred.

Two groups have been formed, one for the Atlantic, the other for the Pacific coast, and a
few stations were omitted on account of uncertainty in the earlier determinations.

In the following tables, showing the results for each locality, the column headed ¥ con-
x

tains the annual change in parts of the force, a minus sign indicating decrease of horizontal
force ; the column headed ¢ contains the interval of time expressed in yeuars between the two
groups, and the last column contains the number of obscrvations:

Atlantic group.

Locality. = i t n Locality, , % i oa

!Z
QUEDEC womome voeeen semmanmmann|  —0.001 15. 5 ‘ 3 | Montreal .oomcneint cmeens cnos —0. 0003 9.5| 5
POrt1and.ecees cevenn comnnn aen- +90. 0004 1.0 | 3 TOronto ceceer cecccncennouecn|  —0.0007 Lo 9
Portainonthoo. - voneve aoes maee|  —0. 0001 8.9 2! Abany...... s e s [ _—0.0001 | 152 T
NowbDUIyPOrt «eee vreeen - camens —0, 0001 8.9 2| West POIRb cwucnn coee caeneaee|  —0. 001 .5 2
Gloneester ooooiieeocs cacewnn. -+0. 0008 9.9 2 New York.oo. ... ... L (. 001 13.2 ; 14
SUIEHL - o oe e e mn e ame 4. 0001 6.0 | 2. Sandy HoOK .o.oooiooi oonn . —0.003 110 2
BOSION o v v ccmann e —0.003 10.2 - 4 | Princeton © —0.001 .10 4
NADtUCKet e oo ee vcee come e eee —o0.c01 9.1 2 Philadelphia —0. 0001 8.6 ‘ 10
Cambridge. cvaee voneme coanmunn —0. 003 8.4 4 | Cape May —0. 002 9.2 | 2
Providence «eeeesaeemns - eemnn —0.002 | 12.0 4| Baltimore —-0. 001 g2 5
Springfield.ccees ceanveennn con- —0. 001 24,6 | 2 ! Washington ..o oo ocooooooooo- +-0. 0002 12,2+ 13
New Haven —0.005 7.6 9 [ East Pascagoula ... ._..._.__. —0. 001 1.5 j 2

H ;
Puacific group.
! | ! ! T
Locality. }% i ‘n ’{‘ Locality. % { i n

S | A

AR
San DIeg0 covevenn mmmmecamanes -+-0. 002 14.3 | 2| Monterey.acmeeeeunoonooeoooo. 40, 601 ] 8.8 2
San Pedro «oeuocas ovscncn can “+0.003 :  14.1 i 2 | San Francisco.........._..... 400011 86! 3
Santd Barbard- cecovs vemevenoees|  0.001 . 8.3 | 2 | Fort Vancouver..............| 40,001 | 8.9 | 2
San Luis ObiSpo..ccees veen -cen- +-0. 002 22. 6 1 2 ‘t Cape Disappointment ......... —-0, 601 9.9 2

i .




THE UNITED STATES COAST SURVEY. 251

Giving weights in reference to ¢ and n, we find for stations belonging to the Atlantic
group an annual decrease of 0.0011, (parts of horizontal intensity,) and for stations on the Pacific
coast an annual inerease of 0.0015, (parts of liorizontal intensity.)

In reference to the sccular change in the total intensity, it may be remarked that the agree-
mcnt in the tabular numbers at each station is not as good as for the horizontal intensity, owing
to the additional uncertainty in the observed dips which were used in the computation of the
greater number of results.

Appendixes Nos. 32 and 33 of the Coast Surveyr report for 1856 contain the discussion of
the secular change of the dip for stations on the Atlantic and Pacific coasts, and the conclu-
sions reached within the geographical limits of the former were, that the dip attained a
minimum about the latter part of 1842, and that the present annual increase of the dip is about

$. On the Western Coast it was found that the dip was on the increase, (probably since 1836))
with an annual rate of about 2. From the above data the secular change in the total intensity
can be inferrcd. Thus, on the Atlantic coast, (within the limits of the dip discussion,) at the
present time, it is slightly on the increase; the amount, however, iz hardly perceptible in the
preceding abstract of results. On the Pacific coast the total intensity is mow, also, slightly
on the increase.

Yours, very respectfully,
CHAS. A. BSCHOTT,
Ass’t Coast Survey, in charge of Computing Division.

Capt. W. R. Pavuer, Top. Fagineers,

Ass't Coast Survey, in charge of Coast Survey Offfice.

APPENDIX No. 23.

NEW DISCUSSION OF THE DISTRIBUTION O THE MAGNETIC DECLINATION ON THE COAST OF THE GULF
OF MEXICO, WITH A CHART OF THE ISOGONIC CURVES FOR 1860. DY ASSISTANT CHARLES A SCHOTT.
(Skerca No. 30))

Compuring DivistoN, CoasT SURVEY, Jurne 28, 1861.

Drar B1r: A new discussion of the distribution of the magnetic declination for the coast
of the Gulf of Mexico having been approved by vou, I herewith respectfully submit the results
obtained by using all the matcrial now available, and referring the same to a common epoch,
viz: the first of Junuary, 1860. This report is accompanied by a chart. showing the
isogonic lines for the epoch stated. For comparison, see the curves obtained in your first
discussion of 1856 (improved from that of 1855) for an epoch ten years prior to that now
adopted.

Observations. —The list of observed magnetic declinations on and near the Gulf of Mexico,
referred to January, 1860, and arranged in a convenient geographical order, has been made
up from observations by parties of the United States Coast Survey, to which a few others have
been added from other sources. They are all of comparatively recent date, the oldest date
admitted being 1840. In all cases the latitudes and longitndes are given according to the best
authorities available; for some stations, however, the longitudes are still very imperfectly
known, and may possibly be found in error by several minutes, (of arc;) for these we kave to
wait for new determinations.

Ip the discussions of the magnetic declinations on the Gulf (and the Atlantic and Pacific
coasts) for the epoch 1850, see Coast Survey reports for 1855, appendix No. 47, and for 1856,
appendix No. 28, with charts, by A. D. Bache, Superintendent, and J. K. Hilgard, Assistant.
The total number of stations entering in these discussions was 16; these have now been
increased to 36. 'The comparatively small differences in the isogonic lines for the two epochs,
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1850 and 1860, are, therefore, not entirely due to the effect of the secular change during a
decennium, but depend, also, on the largely increased material now brought to bear on the
result,

Secular change.—~The observations of 1815 and 1857 at Havana, Cuba, indicate an annual
change of nearly 4175, (the sign 4 indicates an increase of west declination.) The formula
on page 325 Coast SBurvey report of 1855 gives ++1'.5. The discussion of the observations at
Savannali, Georgia, in Coast Survey report of 1859, page 300, gave +1.8. These numbers
have been adopted for the reduction of the Florida observations from the date of observation
to the epoch adopted, (1860.0.) The following observations were collected for Key West, viz:
February, 1829, W. A. Whitehead found G 25 east, (see map of Florida, topographical engi-
neers, 1846.) TIn 1843 the variation at the custom-house is stated to be 6° 02/ east, (see report
of Com. L. M. Powell, United States navy.) Comparing the mean of these observations with the
value found in 1860, (see table further on,}) the annual increase seems to be as much as +3'.5—
a value certainly too great. The discussion in Coast Survey report, 1859, page 300, gives the
annual change for Mobile, Alabama, 411, and from two observations at East Pascagoula,
Mississippi, made in June, 1847, and January, 1855, the annual change is 4+-0.5. Proceeding
further to the westward, at New Orleans, Louisiana, from the observations of Lason, in 18086,
(—8% 03',) and of Aassistunt Dean, in April, 1858, (—7° 52/)) the annual change appears to be
very small, (4-0°.2,) and will propably reach zero in western Louisiana. Of the secular change
on the coast of Texas we have as yet no positive information, and consequently no attempt
has been made to refer the observations to a later epoch. This reduction, if ascertained here-
after, will probably be found small, and may possibly have the opposite sign from that on the
castern side of the Gulf.

T

LIST OF OBSERVED MAGNETIC DECLINATIONS ON THE GULF OF MEXICO, AND REFERRED TO THE
EPOCH 18G0.0

The stations are arranged in geographical order, beginning on the southeast and ending
on the southwest; the megative sign indicates, in conformity with present usage, an easterly
declination. The latitudes and longitudes are given separately.

No. Locality. Reference. Date of  Declination (varia-| Reduction to Declination,
observation. | tion ofmagnetic | epoch, 1860.0. | Jan. 1860.0.
! needle) observed.
i o r I3 o
1 Havana, Caba .osvianenssnvsersvses-.! C.8.Rep, 1855, p. 324, and 185, p. 304.| Jan. 1857 , —5 15 -+ 4 —-5.19
9 | Band Key, Florida Reer. .. cvu0caees.| Coast Survey Report, 1856, page 220...| August, 1849 -5 29 +16 —5.22
4 | Key West., Florida Reef..ccvvas - ....| Coast Burvey Report, 1860............ July, 1860 : —4 46 —_1 —4.78
4 | Tortugas Light-house, Florida........| Report of Com. Powell, U.S. N, ...... 1843 ‘ —6 15 -+26 —5.82
5| Cape Florida..v.ovtvseeis avvane seeas | Const Survey Report, 1856, page 220...| Feb, 1850 | —4 25 +15 —4.17
6 | Egmont Key, Tampa Bay,.... eraenes. Report of Com. Powell,U 8.N.vav ... 1843 —5 25 -+26 —4.98
7 | Depot Kay, Cedar Keys...ooe evuvnen. Coast Survey Report, 1856, p. 220...... March, 1852 -5 20 412 —5.13
g8 | Fernanding, Flonida..eees veasnrerous.| Onast Burvey Report, 1858, page 192, .. April, 1857 i —4 02 + 4 -3.97
9 | St Mark’s Light, Florida..cc..vuuans. Coast Survey Report, 1856, page 20...; April, 1852 i -5 29 +12 —5.30
16 | Dng Island Light, Flonda...... \ cease.] Coast Burvey Report, 1850, page 220., . April, 13853 ! —5 51 -+ 9 —5.70
11 | Apalachicola, Florida .... ... oo.. oo ] Coast Survey Archives....ooooooaieee Jan. 1860 —6 12 0 . —6.920
12 | St. George’s [sland, Florida.. .. .. «v., | Coast Survey Report, 1856, page 220...; Aprii, 1853 —0 02 -+ 9 -5 88
13 | Eufala, Alabama..c..v veeveesns. o | Coast Survey Report, 1858, page 192,..) April, 1860 -5 12 0 —5.20
14 | Cape St. Blas. Florida......ccvvve ol | Coust Burvey Report, 1856, page 220, .. Jan, 1854 —6 07 + 8 —5.98
15 | &t. Joseph’s Bay, Florida..c.......c. | Report of Com. Powell,U.S.N. ...... 1843 —6 24 +20 —6.07
16 | Hurricane Island, 8t. Andrew’s Bay...| Coast Survey Report, 1856, page 220...; Feh. 1854 —6 12 -+ 8 —B5.07
17 | Pensacola, public 8QUATE.. vaes ean . oo.. | Const Survey Report, 1858, page 192...| June, 1858 —6 47 -+ 2 8575
18 | Barkley Point, Pensacola. ... «e..| Coast Burvey Archives ..cv.vaveens...i Jan. 1861 —6 42 —1 -—8.72
19 | Lower Peach Tree, Alabama. Coaxt Survey Report, 1858, page 192...] April, 1857 i -6 02 -+ 3 o
20 | Fort Morgan, Alabama ...... ..| Coast Suevey Report, 1856, page :20...; May, 847 —7 04 +i4 6,83
21 | Mobile City.eve ~cces vesasesreves | Cuast Survey Report, 1858, page 192, .| Feb. 1857 —8 53 -+ 3 —6 .82
22 | Bast Pascagoula, Mississippi. Coast Survey Report, 1856, page 220...| Jan. 1855 -7 09 +3 ~7.10
93 | Misissippi Cit¥.eevveservasassssnsssdd Coast Burvey Report, 1860...444 ceneso! Mareh, 1855 -7 22 + 3 —T7.52
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No- Locality. ; Refrerence. ] Date of  iDeelination rvanu—i Reductionto - Declination,
; i observation. ; tion of magnetic | cpocl, 1260.0. © Jan. 1850 0,
i needle) observed.
—_ — i .
: ‘ o
24 | New Orlcans Cit¥.veosvvaavsacrsasrae. Coast Survey Report, 1858, page 192..0 April, 1838 -7 52
25 | Cubitt, Mississippi Delta.....c.. o000 . Qoast Burvey Report, 1860 .cov0uveent . Dec. 1859 -7 32
26 1 Passe d Loutre, Mississippi Delta...,. i ....do. .. Ledoa L ... Dee, 1859 ! -7 30
97 | Fort Livingston, Lonisiana.. ..cveene Coast Survey Report, 1836, page 22 Jan. 1833 —7 38
23 | Isle Derniere, Louisiana .. Y [ R do .do Feb, 1853 —8 19
29 | Cote Blanehe, Louisiana ......c..aius! Coast Survey Archives........... March, 1860 | —8 22
30 | Gaines’s Ferry, Babine River ¢ Trans. Am. Phil. Bocie 184G, May, 1840 —8 41
3t { Mouth of Sabine River....e...ooovents [ - SO’ * SR . Jau. 1810 —8 40
32 | Dollar Point, TeXas sovresversss vass .i Coast Burvey Report, 1856, page 220, April, 1847 -8 57
33 | East Base, Galveston Island..........;.... eees-d0o. . Mureh, 1833 ! -9 0
34 | Jupiter, TEX3S civeae sarsaesvorsusa ondoe.. May, 1833 —9 0%
35 { Mouth of Rio Grande. . .. do.... Nov, 1853 1 —9 o1
36 | Ringgold’s Barracks, R. Goesven voran ) Major Emory, Mex. Boundary Report..| 1853 " —9 15
Geographical positions of the preceding magnetic stations.
No. Locality. Latitude, { Longitude wcs[} Na. | Locality. Latitude. \ Longitude west
! of Greenwich. } ! of Greenwich.
o r ° n ' o 1] © '
1 | HAVANG cevr ervestovncriaooassaos 23 08 82 22 19 | Lower Peach Trce...... cenesnian 31 50.4 T 32.6
2 | S8and Key... 24 97,2 8t 52.7 20 . Fort Morgan... coevve vevunens canvan 30 139 88 00.3
3 | Key West... 24 33 81 48.2 21 | Mobile.. ... 30 41.6 88 01.8
4 | Tortugas..coeve canes 2438 82 53 22 . East Pascagoula. . 30 20,7 g 31.8
5 | Cupe Florida, 25 40.4 80 09.8 23 | Mississippi City . . 30 22,9 8% 01.0
€| Egmont Key. oveein civeivaraenes 7 36.1 82 45.3 24 New Orleans...iceviiierencvananis 29 57.4 9 03.5
T Depot Key.ieeiiaiinnaciacanianas Q9 07.5 83 02.8 25 | Cubiwt. ... Ceeiheeeiaeas sesans 29 09.9 89 13.6
8 1 Fernandifa.eeeiieiennnoranansves 30 40.6 81 27.7 26 ; Passe a Loutre ... cniiiinnes 29 11 B89 0L.0
9 | Bl Mark s veeriarennanrienon 30 044 84 10.6 27 | Fort LivINgston «vou avaasouns 29 16.7 89 49
10 | Dog Island. . 20 46.8 84 38 2 Isle Derniére .. 29 02.0 90 51
11 | Apalachicola... 290 43.2 84 58 29 | Cote Blanche ..,. 28 44.1 9 4t.9
12 | St. George’s.. 24 35 85 03 30 | Gaines’s Ferry 31 28.3 93 44.6
13 | Batala cvvves sinrsrinansnionenss 31 53.7 8 04.9 31 Babine River.. ...ooioaiiiiienaen 29 43.9 93 51.5
14 | 8t. Blas...... Cereariren srinenas 28 39,7 1 85 21.6 32 ; Dollar Pointie. o vasvianiancass 29 2.0 91 5.7
15 | ScoJosepi’s., ... PN PO 29 52.0 ; 85 23 2 33 East Base. ... 29 12.9 91 35.4
16 | Huriicane [sland...... . . 30 044 85 39.3 3| Jupiter . ... 28 54.8 95 90.1
17 | Pensacola ..... 30 246 | 87 12.0 36 Rio Grande .... 25 5i.4 97 07.6
18 | Barkloy Point.cevaiiianeninensse 30 24,6 } 87 12.0 ” 36 i Ringgoid Barracks....iciesaiesies. % 23 92 43

Method of reduction.—The interpolation formula for the distribution of the magnetic
declination on the Gulf is that generally used for discussions extending over a considerable arce
necessarily taking in second differences. It was first proposed by the Rev. H, Lloyd in 18338.—
(See the eighth report of the British Association, vol. VII, p. 91; Muagnetic Survey of Great
Britain, by Mujor Sabine, section ITI, Ireland, by the Rev. H. Lloyd.) It is as follows :

Z=L4+Mx+Ny+ Pa?4 Quy + Ry* + &c.
convenience it may be written in the following form :

D,+d+adl+ ydM 4 zdLdM 4+ pdL2 4 gdM> 4 -vvnn.

For greater
D =
where
D
D

o

resulting declination,
an assumed declination for the epoch adopted, and the mean latitude and longi-
tude, d its correction,
d L= difference of latitude, d M == difference of longitude.
x, Yy, % p, q, as well as d, are to be determined by application of the method of least
squares from the observations themselves.
To adapt this formula to the spherical surface, a slight alteration has been introduced, by
multiplying the terms involving ¢ M by cos. L.——(Sc -, also, Lloyd’s paper in the fifth report of
the British Association, 1835.)
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The conditional equations assume, therefore, the form :

O=D —D4+d4+adL+ydMcos. L+ 2dLdMcos. L 4 pdl2 + ¢gdM? cos.2 L,
the terms of the third and higher order having been omitted. The normal cquations are
formed by the usual process.

Combination in groups.—For greater convenience of the determination of the values of d,
xz, ¥, % p, 4, in the general expression, the above thirty-six stations have been arranged and
combined in six groups, as had been done in 1855. The results are as follows :

Groups. 4 No. of gtations. Mean latitude. | Mean longitude. :Mean declination,

1 ! 1860.0.

o ° o
T 1,28, 4,5 ceasceinen ceecmamen caas 24. 49 81. 82 | —5. 04
II 1 6,7,8,9 e icraccecemcc e m- 29. 37 82. 86 —4. 85
11 ; 10,11,12,13,14,15,16,17,18,19. ... 80. 32 85, 81 ! —6.05
1V | 20,21,22,23,24,25,26,27,28,29. .. 29. 80 89. 43 ; —7.53
V| 30,381,82,83, 34 i ciinnn i iienn. ‘ 29.75 94, 55 —8.91
VI | 355360 caccccmaca e n e e 26.17 97.92 | —9.13
MEAN cucvoenmmn commnc nmasanne | 28, 32 88.73 | —6.92

In forming these gronps we have the advantage of shortening the discussion by saving the
formation of normal equations, and also, what 1s of special importance, we lessen the effect
of any local deviation, which frequently affects the results injuriously. Hereafter, when a
groater number of observations can be made available, it will be proper to combine the obser-
vations in a greater number of groups, making their arca und number of stations in each as
nearly equal as may be practicable. The present discussion should be considered as a second
approximation, the first having been published in the Coast Survey reports of 1855 and 1856.
Equal weights have been given to the results of each group. 1In the numerical computation I
was assisted by Mr. Wiessner, of this division.

From the above six groups, the following resulting equation was deduced :

D=—"1°44 4+ 0.084 d L — 0.375 d M cos. L—0.022 d L d M cos. L 4 0.0142 d L?

+ 0.0170 d M2 cos.? L.

This expression will give the magnetic declination for January, 1860, expressed in degrees
and decimals.

d L = Lat. — 28°.32, and d M = Long. — 88°.73.

1t represents the normal declinations as follows :

Group. | Observed Computed Difference.
i declination. | declination.

| o °

Q
I | —5.04 —5.05 4-0. 01
I —4.85 —4.85 0. 00
ur ;| -—6.03 —6. 05 0. 00
IV | —7.53 —7.53 0.00
Vo =891 —8.91 +0. 00
VI i —9.13 —9.11 —0.02

Applying Peirce’s criterion to the differences between the observed and computed values
for the thirty-six stations, it was found that two values were excluded, viz: the first, Havana,
(difference - 0°.56,) and the nineteenth, Lower peach tree, (difference 4 0°.51.) Omitting
these stations the groups and equations were reformed with the following results :
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New No. of stations. i Mean latitude, ‘ Mean longitude. | Mcean declination,

groups. 1 i 1860. 0.
i o \ 0 I

) S 3 - S | 24 82 £1.68 —5.00
T ] 6,708, 9 e 1 29, 37 | 82. 86 —4. 85
I | 10,11,12,13,14,15,16,17, 18, 30.16 | 5. 62 —6. 06
IV | 20,21,22,23,24,25,96,27,28,29. . 29. 80 “ §9.43 —7.53
v f i 94, 55 —8.91
VI 97.02 —9.13
88. 68 —0.91

D=—"7°%254+ 0019 dL — 0.377 dM cos. L — 0.018 dL dM cos. L — 0.0266 JdL®
-+ 0.0159 d M? cos.2 L,

The coefficients of the terms d L and d L® are necessarily very uncertain, owing to the want
of observations in the middle of the Gulf; the small curvature of the isogonic lines principally
depends on these terms; the obscrvations, however, are nearly equally represented by either
expression, I or Il. Intersections for each line between 4° and 9° were next computed, and
the curves plotted for each equation, when it was found that a wmean curve between the two
answered most satisfactorily.  The mean expression, or—

D=—"7°.354+0.052dL —0.376 dM cos. L — 0.020 dL d M cos. L — 0.006 d L*

4 0.0165 d M? cos.®? L,
d L = Lat. — 28°.33, ¢ M = Long. — 88°.70,

was therefore adopted. The stations 1 and 19 have therefore not been entirely rejected, but
received less weight, which is allowable, since they were near the limit of rejection in system I.

Comparing the above expression with that deduced for January, 1850, with a less number
of observations, (see Coast Burvey report for 1855, pp. 302, 303—the signs should there first
be changed to have east declination, indicated by a minus sign,) the agreement of the isogonic
lines for the two epochs is such as to show that no important alteration was produced by the
introduction of the new observations. .

The agreement between the observed and computed values 1s as follows:

k= g Declination, 1860. 0. I, © & Declination, 1860. 0.
5 5 . _ S - - o
£3 53 "
é @ Observed. Computed. Difference. ! é @ Observed. Computed. ! Difference.
s - > i ; o o : o
1 —5.19 —5.63 (+0.44) | 19 | —5.938 —6.72 | (+0.74)
2 —5. 22 —5.09 —0.18 | 20 —6. 83 —7.02 | +0. 19
3 —4.78 —5.10 +40.32 [ 21 —6.82 —7.ol | +4-0.19
1 —b. 82 —5.55 —0.27 ¢ 22 —7.10 —7.21 | +406. 11
5 —4.17 —4. 07 -—0. 10 ‘ 23 —7.382 —7.38 ] +0. 06
6 —4.98 —5.03 +0.05 f 24 —7. 87 —T.74 —0.13
7 —5.13 —4.97 —0.16 25 —7.58 —7.49 3 —0. 04
8 —3.907 —3.99 +0.02 ! 26 —71.50 | —i.42 | —0.08
9 —5.30 —5.42 +0.12 | 27 —7.63 —7.68 | +0. 05
10 -~5.70 —5.65 —0.05 || 28 —8. 30 —8.01 —0.29
11 —6.20 —5.81 —0.89 | 29 —8.387 —8.28 | —0. 14
12 —5. 88 —5. 86 —0.03 | 30 —8. 68 —8.83 | +0.15
13 —b5.20 —5.71 (40.51) 31 —8. 67 —8.77 | +0. 10
12 —35. 98 —5.98 0.60 || 32 —8.95 —8.96 +0.01
15 —6.07 —5.96 —0.11 | 83 —9.08 —8.96 | —0.13
16 6. 07 —6.08 40.01 i 34 —9.15 —9.02 | —0.13
17 —6.75 ~—6. 69 —0.06 || 35 —9. 25 9. 07 | —0. 18
18 —6.72 —6. 69 —0.03 “ 36 | —9.02 —8. 05 | +0.03
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The probable error of any single representation (omitting 1, 13, and 19) is, accordingly,

e = 0.845 === (See Coast Survey report, 1856, Appendix No. 59.)

e = 4 0°.11 = + G'.5

In the first discussion (Coast Survey report, 1855, p. 303) this error is stated to be 3".3.

In this case, however, the number of observations was small for the accurate determination of

this quantity; besides, in three groups, each consisting of but one station, the error must
nccessarily be zero.

Yours, very respectfully,
CHAS. A. SCHOTT,

Assistant U. S. Coast Survey, in clarge of Computing Division.
Professor A.D. BacHE,
Superintendent U, S. Coast Suirvey.

APPENDIX No. 24.

NEW DISCUSSION OF THE DISTRIBUTION OF THE MAGNETIC DECLINATION ON THE COAST OF VIRGINIA,
NORTH CAROLINA, SOUTH CAROLINA, AND GEORGIA, WITH A CHART OF THE ISOGONIC CURVES FOR
1860. BY ASSISTANT CHARLES A SCHOTT.—(Skercu No. 32.)

CompuTting Division Coast SurvEey, July 2, 1861.

Desr Sm: In compliance with your desire, I huve submitted the observed magnetic
declination along the coast of Virginia, Nerth and South Carolina, and Georgia to a new
discussion, and constructed a map showing the resulting isogonic lines for the epoch January,
1860.

The present discussion may be considered as an extension of your discussions in 1855 and
1856.—(See Coust Survey reports for 1855, Appendix No. 47, and for 1856, Appendix No. 28,
on the general distribution of terrestrial magnetism in the United States, from observations
made in the® U. 8. Coast Survey and others, by A. D. Bache, Supcrintendent, and J. E.
Hilgard, Assistant U. 8. Coast Survey.) The epoch is now brought forward ten years, and
the method of discussion has been slightly changed.

Secular clange.—For Section III the annual change has generally been adopted as 4 2.5
for the present time. At Williamsburg, Virginia, the increase was found 4 3.7.—(Coast
Survey report, 1859, Appendix No. 24.) It is ouly an approximation, aud certaiuly too great.
The value 4+ 2.5 has been adopted for the coast between the capes of the Chesapeake and
Cape Fear. At Charleston the formula (Coast Survey report, 1859, Appendix No. 24) gives
4+ 3.2 for 1850 and 1860, a value apparently one minute too high, but borne out by five
observations as collected In the Coast Survey reports of 1855 and 1859. To these the
following additional values can be added: Variation at Charleston February, 1784, 5° 15’ east,
and in October, 1785, 5° 45’ east, by Joseph Purchell, surveyor. (Both values appear to be
somewhat too great.}) In October, 1847, it was 2° 15 east.—(See a pamphlet by Charles
Parker, Charleston, 1849.) The latter value agrees well with those previously collected. For
Charleston 4 3.0 has been adopted. For Savannah, Ga., we have the values 4 1.5 and
-+ 1.8 for the epochs 1850 and 1860, (Coast Survey report, 1859, Appendix No. 24,) which
values have becn adopted. For Florida the value 4 1.5 has been used.—(See preceding dis-
cussion of the Gulf of Mexico magnetic declinations in June, 1861.)

The observations.—The stations selected are all of comparative recent date, and are 21 in
number, within the geographical limits of the discussion. The observations have all becn
made by parties of the Coast Survey. In the following table, containing the names, reference,
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date, and resulting declination for the epoch 1860.0, west declination, as well as westerly increase,
is indicated by the sign 4. A second table contains the latitude aud longitude of each station

according to the latest determination.

‘ Obsrerved decli-

No. Locality. Reference. Date. Reduction o : Declination,
nation. 1860.0. | 1860.
. (Variation.) ] j
1| Richmond. ..... resess vevnns naeen. | Coast Survey Report, 1858, puge 192. .. Sept. 1856 40 I 4 8 4-0.38
2 | Petersburg, Rosl¥ M. voeees seseesrseaas.| Const Survey Report, 1856, page 219... Aug 1852 +0 27 +19 +0.77
3| Cape Charles...c.cvvverniacnnn e Coast Survey Report, 1858, page 192. ... Sept. 1856 41 35 + B +1.72
4| Cape HERIY . .vvvvenssnss ssoesrscann: foasncesd0iicansssonns searsneclOiiaanciions odoiees, 41 2 + 8 +1.60
5 | Old Point Comfort . veueee vnvessonaansfocene 00 ceciiicos cievian do.civiiiiaan doaLL, +1 15 + 8 -$1.38
6 | NOTFOIK vavervannsereears aneosrenns] sracesl@Ourennsonnnes sronrnne@@reeasiines cdoo e, +1 36 +8 +1.73
7 | Shelibank..... teversrsassincnsasssess| Coast Survey Report, 1856, page2i9.,, March, 1847 41 45 +32 -42.98
8 | Stevenson’s Poifit.civves sasveacessors]snseacsdDriracs cvcnns eoassvec@0enases Febe 1847 +1 40 +32 +2.20
9 cvenenene | Dec. 1846 1o +31 177
10 | Raleigh erveanesoninnsiiasarsnrnanndfe Jan. 1854 -0 45 +18 —0.50
11 | Wilmington, De ROSS€l.veunvuvaenroec]es ; Jume, 183 -1 14 +14 —1.00
12 | Smithville, vvecaes e May, 1869 -~ 38 +1 ~-0.62
13} Columbifte..vvren reris inancsvanevnns Feb. 1854 -3 2 +15 --2.78
14 | Georgetown, ALUSION caviveeernvecnnss Dec. 1853 —2 07 +15 —1.87
15 ! Breach Inlet.cceiuiviniiiceniannanantf - April, 144 ; -2 16 497 —1.82
16 | Edisto, BastDaBE. vaee o sansssvucrasselccares B0 canesvaness aovsves0.anss | April, 1850 ; ~2 54 24 —2.50
17 | Port RoWal. ceeuus vovnesneonesannennen Coast Survey Report, 1860 ....... .1 Feh. B39 | —3 + 2 —3.03
18 | Tybee. curiariiinesnnsas weevanee. | Coast Survey Report, 1336, page 220...; April, 1852 -3 3 413 ; —3.32
19 | Savannah, Hutchinson’s island . Coast Survey Report, 1858, page 192...| May, 1857 | —3 28 + 4 i —3.40
20 | Fernanding .. vuveeevese. cevr oGO neenenvnenne mees s dOuen. | April, 1857| -4 02 | + 4 —3.97
21 | Macon ....cevcrinarennine Coast Survey Report, 1856,page9‘20‘..{ Jan. 1855 %‘ -4 36 ] 4 8B —4.47
Geographecal positions.
No. Locatity. Laiitude. Longitude west ‘\ No. Loeality. Latitude. Longitude west
of Greenwich || | of Greenwich.
T
s - : oy o
1| RichMond. cees vevens veveererens. | 37 317 77 25.7 [ 12| SMUhYIlle . coveeereeenceneneanas] 33 55,0 78 00.8
2 | Petersburg . eivvvacnsres e 37 14.4 W 235 5 13 | Columbia . 34 00.0 81 02.0
3 | Cape Chartes, ......... 7 07.3 7 57.9 ' 14 | Georgetown.. - 33 917 79 12.3
4 | Cape Henry..... 36 55.6 76 00,1 || 15| Breach Intet... 32 46.3 79 48.7
5 | Old Point Comfort...... 37 00.0 76 18.1 i 16 | Edisto . ..ers 32 33.3 80 10.0
6 | NOIOIK «1vearveneenneennnsnnes 36 51.0 T6 17,0 5 17| Port ROYal.veseeersnaeevennaanies] 32 177 | 80 38.4
7 | Shellbank...... s visciresarrnnens 36 033 75 43.8 {8 [ Tybee . cevne cnneroenrionsonsins 32 01.5 80 50.6
8 | Btevenson’s Poifit centvearseinenen 36 06.3 6 10.7 § 19 ! Bavannal.....ceisrenansasicaaen, R 05.3 81 052
9 | Bodie’s Istand..e. sonscver arueanns 35 41.5 75 31.6 | 20 ; Fernanding oo viceeocsisonas ..+ 7 40.6 81 277
10 | Raieigh ..... 35 46.8 78 37.8 21 | Macon. ....cccaaiancavannsen 32 50.4 83 37.6
11 | Wilinington... 31 11.0 7 56.5 ," |
| : i !
Method of discussion.—The interpolation formula, proposed by the Rev. H. Lloyd in 1838,

(see the B8th report of the British Association, vol. vii, p. 91,) has been used in a slightly
altered form in this discussion, as explained in my recent investigation of the magnetic decli-

nation on the Gulf of Mexico in June, 1861.

We have—

D=D,+d+adL+ydMcos. L4+zdLdMcos. L4 pdL*+ gd M*cos.2 L,

where,

D = resulting declination.
D, — an assumed declination for the epoch adopted (1860.0) and the mean latitude and

longitude, d its correction.
d L = difference of latitude, d M == difference of longitude.
x, ¥, % b, 4, as well as d, are to be determined by application of the method of least

squares from the
33

observations themselves.
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In order to lessen the effect of local deviation the observations have been combined in
groups, suitably selected for the most reliable determination of the above six unknown quan-
tities. Equal weights have been given to the mean result of cach group.

Qombina- Stations. Mean lati- | Mean longi- | Declination jf Combina- Stations. Mean lati- | Meanlongi- | Declination
tion. tude. tude. 1860.0. tion. tude. tude. 1860.0.
- - - ° - °
1 37.38 77.41 «-0.58 [ X 34.00 81.03 —2.78
2 36.98 76.14 41.61 7 14,15, 16.cavassinnen. 32,90 79.73 —2.06
3 35.98 75.81 +2.08 8 17,18, 19, .ciuvvvan . 92 14 80.85 —3.25
4 35.78 78.64 —0.50 9 20 a0antisoanennsannren. 30.68 81.46 —3.97
5 34.07 77.97 —0.81 10 2 S 32.84 £3.63 —4.47

A graphical construction of the isogonic lines, by means of the above ten combinations, at
once shows that the three stations on Albemarle sound (7, 8, 9) are greatly affected by local
deviation, the extent of which we are mnot able to define for want of more observations ; it is
probable that stations 1 and 2 are affected in an opposite way ; taking a mean value, therefore,
of the first three combinations we may hope to eliminate as much as possible the effect of these
deflections on the general system. To simplify the process of elimination of the unknown
guantities two other contractions of combinations were made, viz. 4 and 5, and 7 and 8, thus
forming the following six final groups:

Group. ] Combinations. } Stations. Mean lat. | Mean long. | Decl. 1860.0.
: i [ o o
I [ 1,2,8mcemceecnn-. 112,83456,T89 coumenccoecconcennanannn. 36.78 76. 45 +1.42
5 QU SRPRURISPIN 1 § I - SN 34,07 77.97 —0.81
III 4,60 eweel 30, 18 i ciccccecccactasacccaanas- 34.89 79.83 ~—-1. 64
v L Z 14 15 16, 1T 1819 v eecneee i aaenees 32. 52 80. 30 —2. 65
Voo 9 ciiiiiiean. T 20 ciimecnemrrasccmeacamcencnan. ceemesana. 30. 68 81.46 —3.97
12 S U 5 52. 84 83. 63 —4.47
Mean .. oooiannn cmemmn- ! ............................................ 38. 63 79.94 —2.02

The formation and solution of the six equations furnished the following expression :
D= —2002 40346 d L. — 0.669 d M cos. L — 0.206 d L d M cos. L, — 0.0876 dL*
— 0.0586 d M2 cos.? L.
d L = lat. — 33.°63 and d M = long, — 79.°94.
The substitution in the original equations leaves the residuals 4 0.01 in (1) and (2) and
— 0.01 in (5) and (6), equations (3) and (4) are strictly fulfilled.
The observatioare satisfied as follows :

3 . i Declination 1860. 0. { E 8 Declination 1860. 0.
£E 22
CRER I . E
; = Observed. Computed. Difference z Observed. Computed. Difference.
o o] © Q (<] o]
1 +40.38 -+4-0.73 —40. 35 12 —0. 62 -—0.91 -}-0. 29
2 40,77 40.71 +0.06 ‘ 13 ~2.78 —32. 62 —0.16
3 +4+1.72 -+1.93 —0.21 14 —1. 87 —1.76 —0.11
4 +1.60 +1.84 —0. 34 | 15 —1.82 —1.97 +0.15
5 +1.38 ~+1.62 —0. 24 16 —2.50 ~2.58 -+4-0.08
6 +1.13 +1.59 4-0. 14 17 —3.03 —2. 89 —0.14
7 -4-2.28 -+ L 60 -+4-0. 68 18 —3. 32 —3. 10 —0. 22
8 +2.20 +1.34 (+0. 86) 19 —~3. 40 —3.16 —0.24
9 G177 +1.55 -+0.22 20 —3. 97 —3.99 -4-0. 02
10 —0. 50 -~-0. 53 —+90.03 21 —4. 47 —4.48 -+8.01
11 —1.00 —D. 69 —0. 31
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The probable error of any single representation (omitting the large local difference of sta-
tion (8)) is = = 0°.19 or &= 11.6.

Owing to the scanty material, the general curvature of the isogonic lines, us computed for
each degree of declination between 4 1° and — 4° by the above formula, seems to be some-
what greater than what might have been expected from the discussion of the adjoining sec-
tions, and it is therefore desirable that the formula be used only within the strict geographical
extent of the places of observation. A slight compromise has been made in the graphical
representation of the — 4° curve as resulting from the above expression and that found in the
discussion for the Gulf of Mexico. The 4 13° 4 2° 4 21° and + 3° curves have been added
from a recent discussion of the section III magnetic observations, 44 in number.

Whether such local deflections, extending over a considerable area, as noticed on Albemarle
sound (stations 7, 8, 9) and elsewhere on our seacoast, are constant, or whether they are pro-
duced by variations in the rate of secular change, or, in other words, whether they are station-
ary or shifting with the general change of the isogonic lines, is a subject of inquiry which must
be reserved for the future, as it can only be ascertained by repeated and careful observations.
For the present it suffices to apply a correction to the computed values as resulting from the
above formula, which correction is given (with the proper sign) in the column of differences in
the preceding table. These differences may serve, hereafter, for the construction of lines of
equal anomaly, (isabnormal lines) which will plainly exhibit the extent and centres of the
disturbed regions, together with the amount of deflection.

Yours, very respectfully,
CHARLES A. SCHOTT,
Assistant United States Coast Survey, in charge C. D.

Prof. A. D. Bacugz,
Superintendent United Slates Coast Survey.

APPENDIX No. 25.

REPORT ON OBSERVATIONS OF THE BOLAR SPOTS MADE AT THE COAST SURVEY OFFICE, WASHINGTOX,
D. C., FROM AUGUST, 1860, TO DECEMBER, 1861, BOTH INCLUSIVE, BY CHARLES A. S8CHOTI, ASSISTANT

UNITED STATES COAST SURVEY.

The continuation of part of the results of my observations of the splar spots, noticed in
your last year’s report, (1860, Appendix No. 25, pp. 324-326,) is herewith respectfully sub-
mitted. The observations have been made in the same manner as explained in detail in that
report. During my temporary absence from Washington between July 9 and October 28, 1861,
while engaged on field duty, the observations were attended to by Assistant L. F. Pourtales.
The interruptions of ten days in August and of nine in September are due to unfavorable
weather. I was also assisted by Mr. J. H. Patton and by Mr. J. Wiessner, by the former in
noting transits, by the latter in noting time, since May last. The observations were made gen-
erally between the hours of one and two.



Tuble of ohserved mumber of groups of solar spots and of single spots, from August, 1860, to December, 1861, together with

t
i
i
1

© oD bW ‘Dlyufmnnth.

i e ke e
eSS adanawrEs

ERpEgRe

1860,
August. | September.| October. | November. | December.

9 b1
i | 97

5 17

LIYTTYS PYPeen

v ® ® R

-2

PYTTY Y DTN

resee-fraqes

cveveafinaver

8 18
[} 12
7 21
6 18
8 18

9 17

IR

revasslesenan

-
-
-

oot
~
=

[ 13

IET TS
veeeselinanas

I IRTYTR

5 13

[ESRTTY FEPTPN N

ceeserinacens

Mean.

81.1

78,0

7 2

[ETTEES PROPINN

crrssefussens

38
24

9

9
13

Y

3

lrasreriieress

6

January.

cesraclpanens

5 ¢

7 1
(] 1

numbers for the same period.

the resulting monthly relative

February.

Mareh.

April.

May.

June.

revsastannens

sriesesne

1

8 3t
10 H
8 i)

5 20

8 13
6 13

7 19

12 B
10 25
912

711
8117
10 } 23

10117
9110
10| 20

o

,..
0

Ewg,;-xowmoo:
R I IR I

PR N
®

g |17
8115
6

7110
10|21

10 |,

wwwmthmmwwm@*;
©

7113

5 16
7 19

w2
=

vensa[aeanas

veres [hevana

veve fiens
...... e
ene ! wies
ise firane

42
29

[EETT NS FYTTYYY FOTR

September. | October. | November. | December.

s aaenendls

reebasfasnsa,

YR T

6

63

o8

N 5

. 4
oifoaes

' )

ejenes
leees

v

3

esaan
1
eniearens

[

elesnan

seererliunnre

CXTTRS FPPTT

10

BEETTIRE FYTRY

tesveliocene

§ 18
5 12

5 10

90.0

3.5

98,9

95.2

|
| 13L5

111.2

2.3

76.6

|4

09

dHL J0 1¥0d3q

J0 LNHANTLNIZHIJANS



THE UNITED STATES COAST SURVEY. 261

The following table contains the monthly relative numbers (according to Wolf) for the
years 186061, as observed at Washington, D. C.:

Month. 1860. | 1861. | Montk, 1860. 1861.
f i

JANUATY cmaeemcimacacmanmnan 68.4 61. 6 | September . ... _.__.___._._. 81.1 111.2
FEDIUATY oo ccmmmmmcmncan- 3.5 73.5 || OCtOVET «ocooeiciaccenanme 8.0 86.7
March.ccuenecccuccncecaccaas 83.6 98.9 | November ... . ... 90. 4 62.3
APril e e caeaiieeeenaas 56.3 95,2 { December - ... 90. 0 76. 6
MAY cevccccccnnaccanmanacan. 91. 4 58.5 8
TUNC e eeeeemememmemmme s 97.6 $3.3 | Annualmean ... _oo_______. 83.0 85.7
JULY e e emeea 99.8 99.7 p
AUZUStae e cemmeccecncccnanas 86.1 ‘ 121.5 } No. of days of observation..__.. 233 193

A comparison of Professor Wolf’s revised numbers for 1860 (see his Mittheilungen, xii,
pp. 69-71) with mine, shows that the factor with which the above figures had been multiplied
to refer them to the standard of his telescope is 1.19,

On two days, viz: the 11th and 12th of May, 1861, I found the sun without any spots.

The observations for heliocentric latitudes and longitudes of spots have been continued as
in the preceding year.

Yours, very respectfully,
CHAS. A, SCHOTT,

Assistant U, 8. Coast Survey.
Prof. A. D. BacHE,

Superintendent U. 8. Coast Survey.

APPENDIX No. 26.

EXTRACTS FROM THE REPORT OF SUB-ASSISTANT F. W. DORR, DESCRIBING THE GENERAL CHATRACTER OF
THE COAST OF FLORIDA, ABOVE ST. AUGUSTINE.

Bosrox, February 21, 1861.
Sk :
* * * * %* * * »* * * L 3

Below Diego Plains the general characteristics of the outside beach, the sand hills, and
other surface features, are in every respect similar to the parts surveyed just north of St. Au-
gustine.*

The Guano river scarcely merits the name, yet it retains all the characteristics of a river
to its head, its channel and shoals being as well defined throughout as those of the North river,
of which it is only a branch. .

Six feet of water can be had in the North river up to its head in Diego Plains, up-
wards of eighteen miles north of St. Augustine. At that place it divides into two large crecks.
Above the mouth of the Guano river ten feet may be carried to within a mile of the head of
the main river. The channel, however, is very intricate. * * * *
* * * The San Pablo road, which was taken as the inland boundary of the
plane-table work, follows the coast between the St. John’s and St. Augustine, at distances
varying between three-quarters of a mile to a mile and three quarters. The coast line above
St. Augustine is remarkably straight. At low water a firm, level sand beach is exposed, sixty
to ninety metres wide.. Two distinct ranges of sand hills of nearly equal elevation, being from

% Appendix No. 30, Coast Survey Report for 1860.
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twenty to thirty feet high, rise from the beach and again fall into a belt of woods between the
beach and the open prairies of the interior. This belt of sand hills and woods has a breadth
of from a quarter to a half mile. In going northward one of the ranges of sand hills disap-
pears abruptly, and thence on the elevations in the other rarely exceed fifteen feet.

The sand hills are mostly covered with scrub palmetto and with a long, stiff grass, which
keeps them more compact than similar features on other parts of the Atlantic.

The prairie is generally level, with occasional ponds, a few scattered pines, clumps of
palmetto, and hummocks of small live-oak, and is backed by the sandy pine barren. * * *

Yours, very respectfully,
F. W. DORR.

Prof. A. D. Bacse,
Superintendent U. S. Coast Survey.

APPENDIX No. 27.

EXTRACTS FROM THE REPORT OF SUB ASSISTANT G. H. BAGWELL, RELATIVE TO THE CHARACTER OF ST.
JOSEPH'S BAY (SOUTH) AND CLEARWATER HARBOR, FLORIDA.

< O~NaNcock, Virginia, March 29, 1861.
IR :
* * * * * * * * * * *

South of Anclote Keys, the western coast of the Florida peninsula is easy of access, and
affords ample facilities for the rapid prosecution of the survey. Bold, prominent bluffs appear
in striking contrast with the low, swampy border of the coast above.

Nine feet of water can be carried through Anclote inlet into St. Joseph’s bay. The chan-
nel is nearly straight, and runs about northeast, midway between South Anclote and Hog
island.

Anclote river, abreast of the inlet, is a small stream running back about ten miles through
the pine barren. Its entrance is obstructed by oyster bars, affording only a rarrow, crooked
pass for fishing boats. There are springs of fresh water about a mile up the river.

Clearwater inlet affords twelve feet of water (at ordinary high tide) which can be carried
up to the landing. A reef makes out about two miles on the west side of the inlet, curving a
little east of north. Its north point is cleared by the range of a low pine and palmetto on the
south end of Hog island. The best water is within thirty yards of the reef, and the channel
is plain inside of it. Not more than six feet can be carried through St. Joseph’s bay. The
channel is very crooked and badly marked, and in some places not more than forty feet wide.
The smallest coasters rarely attempt the passage through the lower part of the bay.

There are no settlements on the coast between Bayport and Clearwater. A post office
has lately been established at the latter place with a weekly mail to Cedar Keys. Only three
families reside there. * * * * * * * *

Very respectfully, your obedient servant,
GEORGE H. BAGWELL.

Prof. A. D. BacHE,

Superintendent United States Coast Survey, Waskington, D. C.
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APPENDIX No. 28.

EXTRACTS FROM THE REPORT OF SUB-ASSISTANT N. 8. FINNEY RELATING TO THE FLORIDA COAST AND
WATERS NEAR BAYPORT.

Brunswicgk, Glynn County, Ga., April 3, 1861,

DEar Sir: * * * The character of the topography and the coast generally
are the same as described in my previous reports, consisting of a belt of low, soft marsh from
one to three miles wide, bordered on the inside by dense forests of pine, palmetto, cedar, and
oak, and on the outside by extensive mud flats and coral and oyster reefs. These extend in
many places several miles into the Gulf of Mexico, and are cut up by numberless small creeks
and bayous, the whole being nearly dry at low water, and the entire surface almost overflowed
when the tide is in.

Bayport, the only settlement immediately on the Gulf in the range of coast between
Clearwater harbor and Cedar Keys, is situated at the junction of the Wekawatchee and Mud
rivers, on a point of land or hammock, which is separated, in part, from the main land of the
peninsula by a belt of marsh.

During the summer the village is a favorite resort for the people of the interior, on account
of its good air and for bathing and fishing. It contains about forty houses in all, and in ordi-
nary times about as many inhabitants. For some years a considerable trade has been carried
on in cedar wood, large quantities being exported to New York for the manufacture of lead-
pencils.

The harbor at Bayport is of small capacity and very shallow, not admitting craft requiring
over four and a half feet at ordinary high water. Vessels drawing twelve feet find safe anchor-
age, with smooth water, near Beacon Rock signal, four miles west of Bayport.

The navigation of the coast of Florida near Bayport is dangerous in the extreme, by reason
of the sharp jagged rocks and reefs so profusely scattered about. These, in many cases, lie
just below the surface at low water, rendering it impossible to see them in time to avoid
danger., * # * * * * * *® * #*

With much respect, I am, your obedient servant,

N. 8. FINNEY, U. 8. Coast Survey.
Prof. A. D. BacHE,

Sup't U. 8. Coast Survey, Washington, D. C.

APPENDIX No. 29.

EXTRACTS FROM THE REPORT OF LIEUT. GEORGE BELL, U. 8. A., ASSISTANT COAST SURVEY, DESCRIBING
THE COAST OF TEXAS BETWEEN THE SABINE AND GALVESTON BAY.

WasHINGTON, D. C., May 1, 1861.

SIR : *® * * * * * * * * *

East Bay (Galveston) shoals gradually for miles, and from its head, the mouth of East Bay
bayou, to a distance of four miles to the west or southwest, a continuous soft black mud flat
extends, covered at low tide with a few inches of water, and cut np with channels.

The tide at the head of the bay is small, the north winds producing very low water, and
the east and south winds high, depending upon their strength. After entering the bayous
over the flats a depth of from six to ten feet can be had for miles. The average width of these
channels is only forty feet.

General examinations have been made by parties interested in trade for connecting the
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waters of the Sabine and East bay by a canal. The route proposed is by several bayous
emptying into the former, and by a small cutting in the vicinity of East Bay bayou.

The general direction of East Bay bayou is nearly parallel to the Gulf coast for about nine
miles, and theunce to the northward. Its average distance from the coast is less than three
miles and a half. The bayou is supplied in part by others entering on both sides from the
prairies which they drain.

From the head of East bay to the High islands the land is low wet prairie, covered with
pends, and in many places impassable for wagons. The High islands are the only highlands on
the Gulf shore, between Galveston island and the Sabine, and probably the highest on the
coast of Texas. Some parts of them are heavily timbered, and all are susceptible of cultiva-
tion. Their elevation is from eighty to one hundred and fifty feet above high water, and their
area about two thousand acres. The central point of the islands is about a mile and a quarter
from the Gulf shore. '

From the High islands to the Sabine all is prairie; in some places impenetrable marsh to
a breadth of seven miles in wet seasons. Small bayous run through in various directions, and
enter into lakes or ponds. Firm land, at all seasons, cannot be found short of six to nine miles
from the Gulf, and at many places not short of fifteen or twenty miles. * * *

After passing High islands fresh water can be had only from ponds in the prairie or from
wells dug near the sand hills along the Gulf shore.

In very violent southerly winds nearly all the prairie, for some distance back from the
shore, is covered by water from the Gulf. * * * * *® *

I have the honor to be, very respectfully, your obedient servant,
G. BELL, Lieut. U. 8. 4., Assist. Coast Survey.

Prof. A. D. BACHE,

Sup't U. 8. Coast Survey.

APPENDIX No. 30.

EXTRACTS FROM A REPORT BY SUB-ASSISTANT J. 8. LAWSON, SHOWING THE GENERAL CHARACTER OF
KOO8 BAY, OREGON.—(Skerce No. 26 )

U. 8. C. 8. Bric R. H. FauNTLEROY, Koos Bay, Oregon, September ', 1861.
*

S[B : * * * * *® * * * *

With the slight information which we had been able to pick up, before sailing from San
Francisco, I declined to risk the vessel by entering Koos bay until some examination had been
made of the bar and channel. This was done by the sailing master of the Fauntleroy; and in
answer to the signal agreed upon, in case the depth of water should be found favorable, I ran
the brig in. The least water we had was two and a half fathoms, it being half-flood as we
passed in.

Koos bay is very irregular in outline. Its general shape is somewhat like that of the
letter U with the convexity to the northward. A number of sloughs make out from it, some
of which are navigable a few miles for vessels drawing ten feet, but the passages are very
LArrow. : ;

Koos river empties into the head of the bay, and will admit boats to a distance of fifty
miles from its mouth, where a small slough emptying into Coquille river is so near as to leave
a portage of only a mile and a half between the two waters.

Excepting the peninsula which skirts the ocean, from the entrance of the bay northward,
the entire country is an immense forest of various species of the pine. No land for cultiva-
tion is found without clearing, and even the bottom lands on Koos river, which present very
excellent soil, have to be cleared of the thick growth of laurel, myrtle, and maple trees.
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The bar off the harbor lies quite close to the en‘rance, and at the lowest tides has not less
than nine or ten feet of water. It is about a quarter of a mile wide from north to south, but
considerably less from east to west. Vessels going either in or out do so on the flood tide, as
the water is smoother then than it is on the ebb. The currents run with great velocity, and
the ebb causes a heavy break unless the sea is remarkably smooth. The bar is a shifting one,
moving to the northward in summer and southward in winter. It has moved considerably to
the northward since we arrived, in June.

The north point of the entrance is a low sandy flat, across which was a narrow channel
when we reached the bay, leaving then a tolerably large island. 8o much of this is now
waghed away that only a small patch is seen at mean high water. Atspring tides it is entirely
covered. Some change like this takes place every year, and the constant drifting of the sands
must have a great effect in altering the channel and bar.

The southern shore is a precipitons rocky bluff, cxtending from the inside of the entrance
as far as Cape Gregory. This, of course, docs not change, but the beaches around it alter
considerably. Places in which the bed rock is at times bare will, at others, be covered by
geveral feet of sand, always, however, presenting bold sides to the channel inside of the rock
which lies at the south side, and which has been known to be on low water mark.

The channel in the bay presents a good depth of water. Tt passes along the western
shore, and vessels should be careful to avoid being set near the eastern shore, as several reefs
make off from the rocky bluff which forms that side, opposite to and a mile above the entrance.
There is a rock, with nine feet at low water, the position of which will be accurately deter-
mined and marked on the chart, if practicable, before the close of the season.

A tugboat is employed at the entrance, saving much time in the passage of vessels in and
out of the bay. The peninsula which separates the bay from the ocean is composed euniirely
of sand, some of the hills on it attaining an elevalion of a hundred feet. The sand shifts so
much, with strong winds, that in one case the part of a hill on which one of the signals had
been set gained fifteen feet in height in the course of a few weeks.

The trade of Koos bay consists of lumber and coal. Of the former, the laurel, myrtle,
&c., are extensively used on the Western Coast in the manufactare of furniture. There are at
present two saw-mills in operation, capable of turning out about fifteen thousand feet per day.
The coal is quite inferior and is not suited for steam vessels, but is much used for stationary
engines and for domestic purposes. # * * * * * *

Very respectfully,
JAS. 8. LAWSON, Sub- dssistant.

Prof. A. D. Bacug,

Sup't U. 8. Coast Survey, Washington, D. (.

APPENDIX No. 31.

EXTRACTS FROM OTFICIAL REPORTS RELATIVE TO THE OCCUPATION OF PORT ROYAL SOUND, 8. ¢, BY
MILITARY AND NAVAL FORCES OF THE UNITED STATES, AND STATEMENT OF ASSISTANT C. O. BOUTELLE

IN REGARD To THE CO-OPERATION OF HIS PARTY.

Extract from the annual report of the Hon. Secretary of the Navy, 1861,

* * * * * *

1t was found that naval stations and harbors of refuge (on the southern coast) during the
tempestuous seasons would be indispensable if hostilities were to be continued, and the stations
thus secured could also be made the points of offensive military operations. Shortly after the
attention of government was drawn to this subject a board was convened, under the auspices

34
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of the Navy Department, consisting of Captain Samuel F. DuPont and Charles H. Davis, of
the navy, Major John G. Barnard, of the army, and Prof. Alexander D. Bache, of the Coast
Survey, to whom a thorough investigation of the coast and harbors, their access and defences,
was committed. Several eluborate and valuable reports of great interest, exhibiting, in minute
detail, the position, advantages, and topographical peculiarities of almost every eligible point
on the coast were the results of this important commission.

Letter from the president of the commission referred to by the Secretary of the Navy.

WasHINGTON, October 2, 1861.
Sir: On closing, for the present, the labors of the mixed conference, in which I have
presided, I cannot but express the high opinion I have been led to entertain of the usefulness
and merit of the contributions of the Coast Survey to our knowledge of the sea-coasts, sounds,
and bays of the Atlantic and Gulf borders of the United States, without which the deliberations
of the conference could not have been successfully conducted.
Very truly, your friend and obedient servant,
S. F. DuPONT,
Flag-Officer, President.
C. H. DAVIS,

Commander, Secretary.
A. D. Bacag, L.L.D,,

Superintendent U. 8. Coast Survey, Washington, D. C.

Ezxtracts from the report of Flag- Officer S. F. DuPont to the Novy Department.

Frac-Sarr WaeasH, orr HiLtoN HEAD,
Port Royal Harbor, 8. C., November 6, 1861,

* * * * * *

The department is aware that all the aids to navigation had been removed, and the bar
lies ten miles seaward, with no features on the shore-line sufficient to make any bearings
reliable. But, by the skill of Commodore Davis, the fleet-captain, and Mr. Boutelle, the able
Asgsistant of the Coast Survey, in charge of the steamer Vixen, the channel was immediately
found, sounded out and buoyed. * * * On the evening of Monday Captain Davis
and Mr. Boutelle reported water enough for the Wabash to venture in. * * * *

On the morning of Tuesday the Wabash crossed the bar.
S. F. DuPONT,

Flag-Ofccer, Commanding South Atlantic Blockading Squodron.

Extract from the report of Brigadier General T. W. Sherman to the War Department.

Heapguarters ExeepiTion Cores,
Port Royal, S. C., November 8, 1861,
* * % ® * *

It is my duty to report the valuable services of Mr. Boutelle, Assistant in the Coast Survey,
in assisting me with his accurate and extensive knowledge of this country. His services are
invaluable to the army as well as to the navy, and I earnestly recommend that important notice
be taken of this very able and scientific officer by the War Department.

T. W. SHERMAN, Brigadier General Commanding.
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Report of Assistant C. O. Boutclle.

T. 8. Coast SCRVEY STEAMER VIXEN,
Port Boyal Bay, S. C., November 8, 1861,

Dear Sir: We are in possession of this noble harbor, and the flag of the Union again
floats over two places in South Carolina.

Commodore DuPont intended to resume the attack on Wednesday morning, but a violent
gale from the westward prevailed until the afternoon of that dav. The Wabash, with only
auxiliary steam power, would have worked to great disadvantage in it, and vet, as every hour
probably added to the strength of the enemy, whose works were full i1 our view, to defer
opening fire required moral courage in the commander of a higher degree than that called for
in fighting.

Our engine gave out on Wednesday, the 5th, in the morning, and it was not until
near night that we were again in working order. The R. B. Forbes came to me to say that
the Augusta and Dale, steam gunboat and sloop-of-war, were outside. 1 reported the fact to
the commodore, and he expressed so earnest a wish to get them in Dbefore the attack that I
determined to bring them in at once, though night had already come on. The Augusta draws
13 and the Dale 16 feet. We ran down about 8 p. m., and anchored a boat, with a Fresnel
lantern in it, at the entrance of the channel. I then went to the {wo vessels and communicated
the cormmodore’s orders. Both captains were ready to go in if I would tuke the responsibility
of leading them. The Augusta took the Dule in tow, and we passed in without trouble, having
no cast less than 19 feet, and I had the satisfaction of reporting to the flag-officer their arrival
at half past eleven o’clock p. m. Running outside again I anchored the Vixen at the entrance,
in readiness to bring in the Ericcson and the Baltic, drawing 20 and 22 feet. The former
vessel came off the shoal on Wednesday, after thumping heavily, and losing five horses belonging
to the general staill

At sunrise we anchored & large spar buoy at the entrance of the south channel. Mr. Platt
and Mr. Jones, 1st and 2d officers of this vessel, were theu seut on board of the Baltic and
Ericeson, respectively, and 1 led in with the Vixen at half flood. We had no cast less than 27
feet, and I can say with certainty that vessels drawing 25 feet may come in at all ordinary
tides.

The Wabash started for the batteries at 8,30 a. m. She was preceded by the Bienville,
and followed by the Susquehanna, Molican, Seminole, Pawnee, Pocahontas, Curlew, Penguin,
Augusta, Seneca, Ottawa, Unadilla, Pembina, Isaac Smith, Vandalia, (in tow of the Augusta,)
and the R. B. Forbes. The sight was grand, and my only regret was that special duty ren-
dered it imperative that we should not take part in the action.

After anchoring the Baltic and Ericcson, I went on board of the Atlantic with General
Sherman and witnessed the fight., The fleet sailed around in an ellipse, under slow steam,
each vessel delivering its broadside as the guns were brought to bear. The Wabash, with her
tremendous batteries of eight-inch guns on two decks, fairly reeled, ag each division fired in
succession. At the first turn the flcot went so near that many shells passed over into the
woods beyond. As the vessels came around the second time they passed a little further out,
and the shells went directly into and around the works of the enemy. Gun after gun ceased
firing on shore, until at last only one gun replied to the vessels. As the fleet was about coming
around for the third time that gun also ceased, and the flag of the fort came down. Soon we
saw 8 barge from the Wabash pulling in-shore with a flag of truce in her bow, and in a few
minutes more the flag of the United States was raised on shore. At the sight of it shouts went
up from the troops around us. The whole fleet of transports was soon in motion, and with
bands playing and soldiers shouting the vessels passed into the bay and anchored around the
flag-ship.
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On visiting the Wabash I found, to my utter surprise, that on board one man only had
been killed and two wounded. In the entire squadron no officer was killed. The loss is about
ten men killed and not many more wounded.

The commodore at once sent five vessels over to Bay Point to engage the fort there; but
the enemy had evacuated it in haste, leaving tents, clothing, and other species of personal
property, as well as arms and ammunition.

To-day I have been with General Sherman on a reconnaissance up Beaufort river and
through Skull creek—the inland passage which leads from Port Royal sound to Savannah river.
He does us the honor to say that a large share of the credit of the success here is due to the
Coast Survey.

Commodore DuPont desires me to present his regards to you, and say that he will, as soon
as possible, express his appreciation of our services, and thank you for the aid rendered by
sending our party here. '

Mr. Platt, first officer of the Vixen, has afforded me very efficient aid in this whole matter.
By skilful seamanship he saved the vessel from injury and probable loss in the fearful gale of
Friday and Saturday last. By his knowledge of hydrographic work and his unceasing labor
since we reached Port Royal, he has contributed in no small degree to cur success.

All the officers of the party in the Vizen deserve commendation for the manner in which
each has added, in his sphere, to our successful work. T tuke especial pleasure in mentioning
the lubors of Mr. Willenbucher, the hydrographic draughtsman of the Vixen. He made on
the voyage three tracings of Hilton Head island, with the entire topography, for the generals
of the expedition, and has sketched a view of the battle, which will be sent to you when com-
pleted.

Yours, respectfully,
CHAS., O. BOUTELLE, dssistant U. S. Coast Survey.

Professor A. D. BACHE,
Superintendent U. S. Coast Survey.

APPENDIX No. 32.
OFFICIAL ORDERS UNDER WHICH THE SURVEYING STEAMER ACTIVE AND HYDROGRAPHIC PARTY OF
COMMANDER B. F. SANDS, U. 8. N., ASSISTANT COAST SURVEY, WERE EMPLOYED IN AUGUST AND SEP-

TEMEER, 1861.
HEADQUARTERS OF THE ARMY,

Washington, June 5, 1861.

Sir: The general-in-chief directs that you act in concert with the naval commander on the
Pacific station in preventing, so far as your means will permit, any plans the secessionists may
attempt to execute for subjecting or annexing Lower California to the so-called Southern Con-
federacy.

I am, sir, very respectfully, your obedient servant,
E. D. TOWNSEND,
Assistant Adjutant General,
Brigadier General SuMNER, U. 8. drmy,
Commanding Department of the Puacific, San Francisco, Cal.
[Indorsed. ]
HEADQUARTERS OF THE PAcCIFIC,

Ban Francisco, August 13, 1861.

RICHARD C. DRUM,
Assistant Adjutant General.

Official.



THE UNITED STATES COAST SURVEY. 269

CoMMaNDANT' s OFFICE,
Navy Yard, Mare Island, Cal., dugust 23, 1861.

Sir: I have called your command to the yard for the purpose of placing the magazine,
which is threatened by report to be attacked, under your protection.

You will, after towing the United States ship St. Mary’s to the anchorage off San Francisco,
return to this island and anchor off the magazine, placing your command in such a position as
to enable you to defend the public property from any attack that may be attempted. Guns
will be placed on shore, with such officers and men as can be mustered, to co-operate with you
in protecting the premises. A rocket, gun, or blue light will give me warning, if exhibited in
due time.

Very respectfully, &c., &c., &c.,
WM. H. GARDNER, Commandant.

Commander B. F. SanDs,

U. 8. Steamer Active, Mare Island, Cal,

IJEADQUARTERS DEPARTMENT OF THE PACIFIC,
San Francisco, California, October 18, 1861,

Sir: The general commanding the department acknowledges with great pleasure the valu-
able services rendered by the United States Coast Survey steamer Active, under your command,
in the transportation of troops and supplies from this city to San Pedro, California.

Very respectfully, your obedient servant,
RICH'D C. DRUM, dssistant Adjutant General.

Commander B. F. Saxps, U. 8. Navy,

Commandiug U. 8. C. 8. Steamer Active.

APPENDIX No. 33.

HEeApQUARTERS CHEAT MoUNTAIN DIviIsiox,
Phlilippi, December 13, 1861,
Sie: During the campaign of 1861 in Western Virginia it was determined fo construct de-
fensive works on the summit of Cheat mountain. The superintendence of these works was
assigned to Lieutenant Colonel Samuel A. Gilbert, 24th Ohio, (now colonel 44th Ohio,) under
whose direction the works originally laid out, as well as others devised by himself and Colonel
Ammen, were constructed. In the execution of this duty Colonel Gilbert exhibited superior
skill and untiring industry, and I cheerfully bear testimony to his valuable services as engineer.

Very respectfully, your obedient servant,
J. J. REYNOLDS,

Brigadier General Commanding Division,
A. D. BacaE, Superintendent U. S. Coast Survey.

APPENDIX No. 34.

LETTER TO THE SECRETARY OF THE TREASURY COMMUNICATING THE RESULT OF AN EXAMINATION MADE
WITH REFERENCE TO THE EXPEDIENCY OF ESTABLISHING A LIGHT-HOUSE AND PLACING BUOYS AT
THE ENTRANCE OF GRAY'S HARBOR, W. T. *

Coast SurveEy OFrice, August 21, 1861.
Sir ¢ Referring to the letter, dated April 22, from the department, directing that a pre-
liminary survey should be made to ascertain the necessity for a light-house at Gray’s harbor,
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Washington Territory, or for buoys to mark the bar and channel, T have the hLonor to transmit
in reply the following extracts from a report made by Sub-Assistant James 8. Lawson. To
these will be added the conclusions of Capt. C. P. Patterson, chief of the hydrographic office,
whose experience and intimate acquaintance with the requirements of trade and commerce on
the western coast are such as to entitle his opinion to great weight in any question like the one
now presented.

Mr. Lawson says :

“ The only possible good a light-house counld serve at Gray’s harbor would be to mark out
its position, and this can be donc well enough by the one at Shoalwater bay; but for some rea-
son the light at Shoalwater has been discontinued, and possibly is not yet restored, though
there is a much larger population there, and a great deal more trade, than at Gray’s harbor.
The mud flats are so extensive that at least nine-tenths of the bottom of the harbor is bare at
low water. The trade merely amounts to bringing the supplies needed by a few settlers, and
by the military post on Chehalis river. These, in all, during seven months of last ycar, reached
only one hundred and twenty-five tons. There are no exports, the difiiculty of approaching
the shores being such as to hinder the development of any trade in lumber as yet, though the
shores are heavily wooded.

“The interests of settlers at Gray’s harbor will be better served by the placing of buoys
to mark the bar, and the channel into the bay, as also that leading from the entrance of the
harbor to Point Hanson and the north channcl. I would also recommend that a buoy be placed
on the end of the south spit, where the water probably breaks during heavy winter weather
as much as four and five miles off shore. The buoys should be like those at Columbia river,
and should be well secured.”

Cuptain Patterson remarks as follows :

““In regard to the question of erecting a light-house at Gray’s harbor, I fully agree with
the reasons and conclusion of Mr. Lawson. A light-house there is, at present, and will be for
many years, totally unnecessary. The interests of the small local trade will be best secured,
as suggested by Mr. Lawson, by the placing of proper buoys. The buoy recommended by him
for the end of the south spit would be of great service to the coasting steamers.”’

Fully concurring in the conclusion reached by Captain Patterson and Mr. Lawson, that it
is inexpedient to erect a light-house at Gray’s harbor, I would respectfully suggest that a copy
of this communication may be furnished to the Light-House Board, so as to place on file the
recommendations in regard to buoys.

Very respectfully, yours,
A. D. BACHF,

Superintendent United States Coast Survey.
Hon. S. P. Cuase,
Secretary of the Treasury.
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