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L E T T E R  

FROM 

THE SECRETARY OF THE TREASURY, 
TRANBMITTING 

The Report of the Superintendent of the United States Coast a d  Geodetic Survey, stating progress 
made in that work during thejhcal year ending June 30,1895. 

TREASURY DEPARTMENT, OFFICE O F  THE SECRETARY, 
Wmhington, D. C., December 9, 1895. 

SIR : I n  compliance with the requirements of section 4690, Revised Statutes, I have the honor 
to transmit herewith, for tho information of Congress, a report addressed to this Department 
by W. W. Dufflcld, Superintendent of tho United States Coast and Geodetic Survey, showing 
the progress made i l l  ths t  work during the fiscal year ended June 30, 1S95, and accompanied by 
maps illustrating the general advance in the operations of tho Survey up  to that date. 

ltespectfully, yours, 
J. Q. CARLISLE, 

The VICE-PRESIDENT OF THE UNITED STATES, 
AND PRESIDENT OF TEE SENATE. 

Sewetury. 
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LETTER O F  TRANSMISSION. 

UNITED STATES OOAST AND GEODETIO SmtVEY, 
Wmhington, D. C., December 8, 1895. 

SIB: In conformity with law and the regulations of the Tkeasury Department I have the 
honor to submit herewith, for transmission to Oongress, the Annual Report on the progress of 
the Ooast and Geodetic Survey for the fiscal year ending June 30,1895. It is accompanied by 
maps illustrating the general advance in the field work of the Survey up to that date. - 

Very respectfully, yours, 

Hon. J. G .  CARLISLE, 
Secretary of the Treasury. 

W. W. DUFPIELD, 
8uperintendent. 

V 
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REPORT OF THE SUPERINTENDENT 

U. S. COAST AND GEODETIC SURVEY 

FOB THE FISOAL YEAR ENDING JUNE 30, 1896. 

IIN TWO PARTS- 

PARTS I AND 11. 

PREFATORY NOTE. 

.In this report of the fiscal year 1895 the division into two parts has been retained, but both 
parts are published in one volume. The octavo form for Par t  11, while possessing some advan- 
tages, has Ijeeu found unsuitable for some of the scientific and profussional papers, especially those 
requiring extorided tables, and the quarto form is therefore readopted. 

Par t  I contains the historical portion. It presents abstracts of progress in field and ofice 
work, gives estimates for future work, and a statement of expenditures during the fiscal year. 

Part  I1 contains the Appendixes which relate to  the methods, discussions, and results of the 
Survey, with such illustrations as are required. 

The usual maps and progress sketches, showing in detail the localities and scope of the field 
operations, accompany the report; they belong properly to Part  I, but for convenience follow after 
Part  11. Tho illustrations accompany tho Appendixes to which they respectively belong. 

VI1 
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U. 8. COAST AND GEODETIC SURVEY REPORT FOR 1895-PARTS 1 AND 11. IX 

ABSTRACT O F  CONTEKTS O F  REPORT. 

PAETS r AND 11. 

Letter from the Secrotary of tho l’reasusy, trunsmitting report to  Congress, p. iii. 
Letter of transmission from tho Superintendont to  the Secretary of the Treasury, p. v. 
Prefatory note, p. vii. 
Alphabetioal index, p. xii. 
Contents of appendicos, p. xi. 
~ T I L O D U C T O R Y  STATRMIENT relating to  the progross of tho several brnnohes of the work of the survey during the 

Arrangemont of Part I of tho Report, and refororloo to  appendixes constituting Part 11, pp. 2, 3. 
Genernl statemont of program: Fiold work in the Emtern Division (Stutos oost of the Mississippi River), p. 4: in the 

Middle Division (States and Territorius between the Mississippi River and the Rocky Mountains), pp. 4,5;  i n  the 
Wostern Division (States and Territorioe west of tho Rocky Mountains), p. 5; in tho Division of Alaska, p. 5. 
Special Oporations, Offico Work, KoticoH to Mnrinera, Bulletins, pp. 5,G. Explanation of oet imatq and eetimatce 
of expenditures for the fiscal year ending Juno 30, 1897, pp. 7-11. 

Abstracts of roportv from fiultl parties for tho fiscal year 1895, pp. 12-66. 
Eu’aatenr DiuisiorL.-Stntea east of tho Xissiaaippi Rivor : M h o ,  New Hampshire, Vermont, Maeeachnsette, Rhode Island, 

Conneoticut, New York, h’uw Jersey, Penn~ylvauin, Dol:iwaro, hlnrylnnd, District of Columbia, Virginia, North 
Carolinn, South Carolina, Georgia, Florida, Alabama, hliseissippi, Michigan, Wisconsin, Ohio, Indiana, Illinois, 
Wost Virginia, Icentucky, Tenuoseoo, pp. 12-31. Continuation of tho topographio resurvey of Boston Harbor irnd 
viciiiity,pp. 12-16. Rcsumption aud co~nplotion of the rewrvey of Boston Harbor in the flpring of 1895, p. 1G. 
Hydrographic roeurvoye near Boston, Moss., pp. 16, 17. Hydrographic oxaminations of reported dangera in 
Buzzards Bay, Mmsachusotte, p. 17. Topographic resurvey of the shores of Buzzards Bay, Massachusetts, p. 17. 
llydrographic resurvoy of Now Bedford Harbor and approaches, p. 17. Hydrographio reeurvuys and special 
devolopments ou the colwt of Massachusetts, pp. 17,18. Physicnl hydrography : North shore of Nantucket Island, 
Mnssachusotts, pp. 18,19. Hydrographic rosurveys in Nantucket Souud and hydrographio examination in Narra- 
gansott lhy,  pp. 19. ‘l’owii boundary line surveys of the Stato of hlasaaohusette, continued under tho direction 
of the topographicid survey couimission of the State, pp. 19, 20. Hydrographio examinntions and additional 
hydrography iii Nnrragailsett Bay and vicinity, p. 20. Close of tho reoord of the automatio tide-gauge ststiou at 
Nowport, 11. I., p. 20. Hydrographic oxauii+ions in Long Island Sound, p. 21. Continuation of tho topograph- 
ical resurvey of the south shore of Long Islarid, p. 21. Continuation of tho tidal reoord at Fort Hamilton, h’ow 
York IIarbor, by a self-registering guuge. p. 21. Continuatiou of the tidal rocord at the automatio tidal station 
at Willette Point, New York, p. 21. Canthiat ion of the topographio survey of the Hndson River, p. 22. 
Resumption of tho eurvoy of t,ho Hudson Rivor in the spring of 1895, p. 22. Leveling oporations in New York, 
from Greenbush to Dobbe Ferry, p. 22. Goodotic operations : Continuation of the reconnaiesanoe and triangula- 
tion in southorn New Jersey, pp. 22, 23. Resurvey of Dolawnre Brenkwater Anchorage, p. 23. Hydroyaphio 
examination of York Spit nncl vicinity, CheHapoake Bay, p. 23. Continuation of tidal record at the automatio 
giruge station at the Unitod States Navy-Yard, Washington, D. C., p. 24. Prooiee leveling from Riohinond, Vn., 
to  Washington, D. C., p. 24. Hydrographic reaurvoy of Chnrleaton Harbor, South Carolina, and its tlpproaohea, 
pp. 2425. Completion of the topographic survey in the vicinity of Charlostou, S. C., p. 25. Magnetio observa- 
tions in various Atlautic States, p. 25. Examination of Chnrlotte Hnrbor eutranco and eoarch for reported shoal, 
p. 26. Complotion of the topograpliio resurvey 
of Penaacola Bay and i ts  tributaries, pp. 26,27. Continuation of the  hydrographio resurvey in Peneacola Bay 
and vicinity, p. 27. Continantion of the triangulation of tho oblique arc in Alabama, pp. 27,28. Laying out of 
a true meridian line nt Torre Hauto, Ind., p. 28. Qeodotio operations: Continuation of the triangulation i n  north- 
eastorn Tenneesee and sontheastorn Koutucky, and along the Kentucky, Virginia, and Tennemee. State linea, p, 28. 
Determination of rolntivo gravity with hiilf-eocond pendulums, cind other pondulum investigations, pp. 28-31. 

Middle DiuWon.-Statee and Territories between tho Mississippi River and the Rooky Mountains : Minnesota, North 
Dakota, South Dakota, Iowa, Nebraska, Missoiiri, Kansas, Arkansas, Indian Territory, Oklahoma Territory, 
Louieinna, Texns, pp. 32-38. Determinntion of 
relative gravity with half-sucond periduliinis in the Stittos of Missouri nnd Kansas, p. 33. Continuation of the 
prooiso loveline in Missouri and Arkansas, pp. 33, 34. Longitude determinations by exohnnge of telegraphio 

fiscal year 1895, and referring to somo oporations of special importanco, p. 1. 

Examination of Palatiue Shoal, off Tarnpa Bay, Florida, p. 26. 

Geodetio and topographical oporatious iu Mhnosota, pp. 32, 33. 
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signals at stations in  California, New Mexico, Texas, and Louisiana, pp. 31.-36. Determination of latitude at 
Laredo, Tex., p. 36. Magnetic observations a t  various stations i n  the  State of Texas, p. 36. Determination of 
relative gravity with half-second pondulums at various stations in Texas, p. 36. Completion of the reconnnie- 
BDUC0 for a scheme of triangulation along the Rio Grande, from E l  Paso, ’rex., to  the Gulf of Blexico, pp. 36, 37. 
Magnetic records continued at the magnetic observatory near San Antonio, Tex., by means of the self-recording 
Adie magnetographs, end absolute ValUeB determined monthly by means of portable instruments, pp. 37, 38. 

Wcatern Diwieion.-States and Territoriea between the Rocky Mountains and the Pacific : California, Oregon, Wash- 
ington, Idaho, Montana, Wyoming, Nevada, Utah Territory, Colorado, Arizona Tcrritory, New Mexico Territory, 
pp. 39-49. Topographical resurvey of Sen Francisco Bay and Harbor, p. 39. Hydrographic resurvey of San 
Francisco Bay and entrance, p. 40. Continuation of the tidal record at the Sansalito (San Francisco Bay) tidal 
station, p. 40. Longitude determinations by exchanges of telegraphic signals a t  stations in California and New 
Mexico, p. 40. Determination of latitude at Needles, Cal., p. 40. hiagnetic observetione in  Californin and 
New Muxico, p. 40. Magnetic observations at Carson City, Nev., and at Lake Tahoe, Cal., p. 41. Magnetic 
observations in the States of Washington and Oregon, p. 41. Continuation of the hydrographic survey of the 
Strait of Juan de Fuca and Wnahington Sound, Waahington, pp. 41, 42. Continuation of tho survey of Wmh- 
ington Sound, Washington, triangulation and topography, p. 42. Hydrography off the coast of Washington, pp. 
42-44. Examination of depths of the water front of Tacoma, Weeh., p. 44. Determination of relative gravity 
with half-second pendulums in  Colorado, Wyoming, and Utah, p. 44. Laying out a meridian line at Colorado 
Springs, Colo., p. 44. Geodetic work : Continuation of the transcontinental triangulation in  Colorado, pp. 44-49. 

Division of Alaska, pp. 50-53. Hydrographic and general surveys in  Alaska, pp. 50-52. Transportation of boundary 
survey partie4 of chronometers between astronomical stations, and hydrographic and topographic developments 
pp. 52, 53. 

Determination of geographical positions for the establishment of a speed-trial coune 
for naval V ~ S B ~ ~ B  in Long Ielaud Sound, p. 64. Special eurvey 
of the Fox IBhdB, Chesapeako Bap,at the requeet of the Virginia State authorities, pp. 54, 65. Physical 
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pp. 58, 59. Special topographic and hydrographio survey of the vicinity of the Port Orchard dry dock, Wash- 
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of points near Lituya Bay, pp. 60, 61. Triaugulation and topographic reconnaissance of Chilkat and Taiya 
inlets, pp. 61, 62. Topographic reconnaimauce to tho northward and eastward of Tniya Inlet and River, Alaska, 
pp, 62, 63. Topographic reconnaiesanco to tho northward and westward of Chilkat Inlet and River, p. 63. 
Topographic reconnaissance on Chilkat nud Chilkoot inlets, p. 64. Alaska boundary work : Triungulation, 
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ences of longitude, pp. 64-66. Occupation of the Seattle aetrouomical station in connoction with chronometric 
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R E P O R T .  

PART r. 

INTRODUCTORY STATEMENT. 

During tho fiscal ycxr 1SO5 upward of sevonty-five piirtics were :ictively engaged oil tho 
varioris branclics of the fiulcl work of tlio Survey, on id these mero widely distributed, their fields 
of elm-atioii ombracitig tho Atlimtic, Gulf, f id Piicific coasts, Alaska, and the  iriterior of tlio 
country. Work wiis carried on within the limits or on tlie coasts of sixteen States atid Territories 
along the  sCilboarcl and in iiirie States and Territories i n  the interior. It included reconiiaissauco, 
base-liiie mtxwwes, triangulation, topograpliy, hydrography, physical liydrogr:ipliy, tirnc, latitudo, 
loiigitutlu, and aziinuth dcterininntioiis, boandsry-lino surveys, geodetic leveling, magnetic declina- 
tioii, dip ant1 intensi ty obsorvstions, laying out of meridian lines, gravity detorminations, tidal and 
currcii t observations, oyster-bed surveys, etc. 

Among tlio works of special importanco m:iy be mcntionod the complotioii of the topogr:iphic 
and hydrographic resurvey of 13oston Ihrbor  and vicinity; tlic continuation of the IIudsoii River 
srirvey ; tlie beginning of the  topograpliic :d hydrograpliic resurvoy of nuzzards Bay; geodetic 
and othcr levolirig in various sectioiis of the ooiiiitry ; tho contiiiuation of tlio hydrographic surveys 
in Nantrickct Sound j a i i d  Iiydrograpliic esainiiiatious in Imug 1sl:uid Sound aud Ihlnwara and 
O1icsape;akc bays; tliu cou tiiiuatioii 01’ to1egriq)liic longitude detorininatioiis, principally in tlio 
southwest; tho corn1)lctioti of tho rssnrvcy of Pensacola Bay and i ts  tribut;iries; tlio conthuation 
of tho traIiscoiititiciita1 ti*iaitgulation in Coloraclo; tlto continuation of tlia obliquo arc in Alabama; 
fiirnisbiiig points i i t  aid of  Stilt6 surveys iii TeIincsseo, Kentucky, S c w  Jersey, mid Miniiesottl; 
surveys in tho vicitiity of Clinrleston, S. C.; tho completion of tlie recoliI1ilissaIicu of tho ltio 
Orarido froni its irioutli to 151 P i ~ s o  j ; t i id progress madu ill tho regular Aliislrtin hydrographic 
surveys; iri tho pre1iiiiinar.y surveys for the location of tho bouiid:iry liiic botwccn soutlieastsrn 
Alaslta. and British Columbia; in  tliu survcy of the California and Nev:idn obliqiio boundary line, 
aut1 in the t,opogrilpllic : ~ n d  liydrogi-apliic resurvey of S;LII Francisco Bay and 1T;irbor. 

For the TTiiited States Oorninissioiier of Fish and Iqisliorics ib further esaniiii:itiori was xnndo 
relative t o  tlic natural oyster boils of Mobile Bay auci vicinity, and tho siiniliir worlr carried 011 in 
the waters of‘ Vtrgiiiia :it tlic request of tho Stnto authorities was brought to :a coinpletion. 

111 tlie general staterncilt of‘ progress given 011 tho following pages will be found a referonco to 
encli picco of work executed duritig tlio year, and i n  Tnble No. 1 tho fianio iiiformntioii is given in 
more contleused form. Under tho heading “Abstracts of rcports frorn field partios” will bo found a 
detailcd accouut of tlic operations of each party mid a stntisticnl st:itement of results accoinplishod. 
Similar abstracts of tho of’fico reports nro given, mid also a statexilent of tlic cspenditurcs mado 
under cadi  head of appropriation during tlic fiscal ye:ir. T h  u s ~ a l  progress slretclies, showi tlg 

graphically tlio coiiditiou of t he  work in all parts of tho  country, will be found at tho close of the 
voliimo. 

3)etailed estimates for tho conduct of ’tlio work during tho fiscal year 1897, and a lettor 
explaitiniiig the samo, will bo found in thcir appropriato places. s. Doc. 25-1 1 
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SPECIAL APPOINTMENTS AND SERVICE. 

I n  accordance with provisions of law, one of tho Assistants of the Survey has continued to 
serve as a member of the Mississippi Biver Commission, aiid another, by apI>ointmcnt of the 
President, is a member of the lnternational Bouudary Commission organized for tlie location of 
that part of the United States and Nesican boundary line extending from El Paso to the Pacific. 
During a portion of t h e  fiscal year, howevor, the officer assigned to this  duty mas temporarily 
relieved, and reported to tho Superintendeut for regular service in the Coast and Geodetic Survey. 

A t  the request of the honorable Secretary of the Navy, two Assistants wero temporarily 
detailed, one for special triangulation in connection with tho Iayiiig out.of a speed trial course in 
Long Island Sound, and the other for a survey on a large scale of the vicinity of the dry dock at  
Port Orchard, Puget Sound. 

The detail of mi officer for the survey of‘ the Virginia oyster beds, at the request of the governor 
of the State, was continued duriiig a part of the year, or until the completion of the work, aid 
another mas detailed Sor a short time, a t  the request of the United States Coininissioiier of Fish 
and Fisheries, to make further examination of t h e  oyster beds in Mobile Bay aiid vicinity. Also, 
ai1 Assistaut mas detailed, a t  the request of the governor arid legislature of Virginia, to make :I 
special survey of the Fox islands, Chcsapealro Bay. The detail of an Assistant for tho Masss- 
chusetts triangulation aiid town boundary survey also continued during the greator part of tho 
fiscal year. Notices inore in detail of the work of tliesc oficers will be found tiridor the heading 
‘cSpecial operations,” toward the close of Part  I of this report, and under the same heading 
summaries of the operations of parties engaged 011 tho Alaska-British Columbia boundary survoys 
will be given. 

OFFICE OF STANJ)AItD WEIG LtTS AND MEASURES. 

The special operations of this office have been carried on during the year, and tho usual 
amount of work lies been doiie for other Departments oftlie Government, mid for States, colleges, 
surveyors, manufac:turers, and others. 

Tho fiual coniparisons of the weights and measures for the Skates of North aiid South Dakota 
liavc bee11 completed, and t h e  sets wero forwarded to their rcspectivo desti1i:itions i n  JUW. The 
new Riieprecht balance has beeii niouutod on a suitable pier :ind a careful test of its :iccuracy was 
made, with very satisfactory results; but unfortunately the rooni in  wliicli it is mounted is not well 
adapted for the purpose, being so clamp that it is feared tho balance will s u l k  if :I nioro suitable 
rooni is not soon provided. 

Further comparisons of tho “Coinmittee metre” and “Prototype No. 21” liuve been made, and 
althongh the results :we very accordant, thero is still a small OutstiLlldiIig discrepancy that is not 
accoiuited for. Tho rolatiori betweon the two standards will be redetermined by auotlier niethod 
as tjoon as opportunity oflers. 

The densities and inassw of the “S” sct of grainiue weights hiive been deteriiriued, and the 
results are given in the rcport of the Assistant in charge of weiglits :~nd  measures. A tabular 
statement of the work done by tho weights and inensures oflice for other branches of the Govorii- 
meut, and for outside parties, and of information furnished during the year, accompanies the same 
report. 

ABEANG I1:MENT 0 1 7  THIS ItEPOltT. 

The contents of Part  I, Report for 18!)5, arc arranged in the follo\vilig order: 
Introductory staternexit, including notjcc of special appoiiitmolits mcl servic:e; Statoinent 

relative to the work of thc Office of Standard Weights alld Measures; Arrangeincut of this i q o r t ,  
geogrq)Iiical order and cIassifioatioii of localities of field work ; G e ~ i e ~ d  statemelits of‘ progress 

in field and office work, includingnotices of publicatio~is of tho Survey during tlio yoar; 1Sxplana- 
tion of estirnates for the fiscal year 1807, arid the estiinates theliiselves in det,;iil; Abstr;lcts of 
reports fro111 field parties, and of reports of special operatious; Abstracts of ofice an1111nl rcporky; 
Notices of the subonices of Philadelphia :md Sau Francisco; Supplerneiitary t;~blcs, viz, No. 1, 
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Showing tho distribution and personnel of fiold partios of tho Survey; No. 2, Giving statistics of 
fiold and office work; No. 3, giving list of iriforinatioii furliislied during tho year in roply to official 
and personal calls; Office annual reports, viz, No. 1, Boport of tho Assistant in chargo of the 
Office, accompanied by reports of tho various chiefs of divisions; No. 8, ltoport of the hydro- 
graphic inspector; No. 3, Beport of tho disbursing agent; No. 4, Report of tho Assistant in chargo 
of the Offico of Standard Weights and Measures j List of maps and progress sketches to.illustrato 
the work, and the maps and sketches themselves at the end of tho volume. 

Par t  I1 contains the Appendixes and their illustrations, tho Appeudises being professional 
and scientific palms relating to methods, discussions, and results of the Survey. 

GEOGRAPllIUAL CLASSIFICATION OF LOCALITIES O F  FIELD WORK. 

The geographical classification of localitios adopted in 1891 is still continued in this Report, viz : 
1. The Eastern Division, including all Stntm east of the Mississippi River. 
11. Tho Middlo Division, comprisiiig the Ststos and Territories betweon tho Mississippi River 

111. Tho Western Division, ombracing tho States and Territories between tho Rocky Mountains 

IV. The Division of Alaska, including Alaska and the Alcutian and Pribilof islands. 

and tho Rocky Mountains. 

and the Pacific Ocean. 
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GENERAL STATEMENT OF PROGRESS. 

FIELD WORK. 

EASTERN DIvrsIoxi.--States east of the Alississippi River.-Within the limits or off the coasts 
of the States cast of tho Mississippi River the following-named operations mere begun, continued, 
or completed dnririg tho fiscal year 1895 : Topogr:iphic ;tnd hydrographic survey of Boston Harbor 
and vicinity, completed ; topographic :mtl hydrographic resurvey of 13uzz:irds Bay, Massachusetts, 
begun and progress made; hydrographic survcy of Nantucket Sound, coniplet~d ; lhysical Ilydrog- 
mphy of tho north shore of' Nimtuclwt lsl:uid, contiiiuecl; deterinination of tow1 boundarics i ir  

Mass:iohusetts, coiitiiiued; ni;ignetic observations ni:~do at h'autucket, Massacliusetts; liyilro- 
graphic resurveys and 6peci;ll developments on the coast of Massachusetts, including the survey 
of' Salem llarbor j 1iydrogr;ipliic exaniinations ill Long 1sl:uitl Sound, coinpIctet1; hydrograpliic 
surveys aiid ex:imiiiations i i i  Narr:ig:uisttt Thy :ind vicinity, coiiiplcted ; topograp1iic:il survey of 
tho IIuclson ltiver ant1 triangulation incitleiit tliereto, continued; liiie of levels froin A1b:iiiy to 
llobbs Ferry, coinpletcd; atltlitioIiii1 tri:~rigulntion O H  Long IsI:mcl, ;it thc? request, of' the Iioiiorable 
Secretmy of tlie N;LVY, for use i n  laying out i b  sl)cccl-trial courso for naval vus~els, coiripletctl ; tidal 
observations : L t  Ncwport, c:oniplelctl j topogr;y)liicnl resurvey of tho sontli slioi-e of h i g  Isl:uicl, 
coiitiiiued j tidal obscrvstions itt Ip(Jl't Ihmiltoii and Willets Poiut, Sew Yorlc U;trbor, contiiiued; 
triaiigulation i i i  soiitlieasterii New .Jersey, coiitiiiiicd; niagnotic tlccliiintion, dip :ind intensity 
detcrmiriatioiis ;it Santly IIoolr, N(w ,Jcrscy, conipletetl ; hytlrogrnpliic esnniiii:1 tioiis in C'hesnpe:~l;c 
Bay, coiuplctcd; 1iydrogrq)Iiic exaininatiori ill tlic vicinity or the I)eln\~nre 13realcw;~tcr, c.oli1plctc.d j 
cadastral survey of the Savnl Observatory Reservntioii in the 1)istrict of Coluiiibia, uoinpletetl; 
m;igiietio decliiiatioii, (lip ; ~ i i d  i n  tensity dotcrmiii:itions at Cape I I ~ n r y ,  Virgiiii:i> co~ilpleted; sl)cci:il 
survey of tlic Fox ishiids, Clies:~pe;ilrc Bay, :it the roquest of the goveriior of Virgiuiit, colnpletcd j 
line of precise levels froin liichmond, Va., to \Yashiiigtoii, D. C., coiuplotcd; survcy of tlie nat~iral 
oyster beds of Virginia, cornplctetl ; topogrnpliic and hydrographic survey of Clmrlesto~i I h r b o r  
nncl tlic, Cooper arid Aslilcy rivers, conipletetl ; in;ignetic dcclinntioii, dip and iiitmsity detcr1niii;i- 
tioris at Charleston, S. e., completed ; topogr;q)hicaI resurvey of 1'ciisacoIa I h y  and its tributaries, 
cornpletetl j liydrograpliic rcsurvey of Pensacola B;iy ant1 its tributaries, coiitiniicd; m:igiictic 
declinatioii, dip aiid iriteiisity dateriiiiiintions a t  Savaiinali, Ga., coniplctctl ; rcconnai~~: i~~ce,  opeiiiiig 
lines, and sign:il building for the cxtcusion of the priiiiary triangulatiou in Al:tbam:t t o  tho Gulf 
of Mexico, continued; rctletcrinin:ition of water densities iii Mobile Bay ant1 viciiiity, iii coiiriection 
with thooyster-bed survey iiiado for tlicUnited States Coni~riissiori of Fish nut1 Fislieries,coriil~letcd ; 
occupation of ststious in Iiortheasteru Teniiessee iind soutlioastern Rcl1tuclcy for t l i ~  estensioii of' 
the triangulation of those States to coiiuect with tho primary tri;uigiilstioii to the c:Lstw:ird, con- 
tinued; relative gravity c1ctermin:ttioris a t  Washington, I). C.; Deer l'arlr, M(1. ; C~levclaiid mid 
Cincinnati, Ohio; Tcrre IIaute, hid., and Chicago, Ill., cornpleted. 

MII)DLE D1 VISION.-#tatcs uiid Territories betwee?, the i l f iS8iSs+pi  IZi~er mid the ICOClijl 
Jfountuins.- Within the limits of the Middle 1)ivision tho following opcratioiis were in progress 
or coinpleted during tho fiscal year: 

Telegrapliic lougitude determiii;ttions nt New Orlenns, La., and Austin, (hlveston, Laredo, 
and El P:iso, Tcu., and tlie tletcriniiiatioli of the magnetic elements a t  the s:me points, iii progress; 
deterniinntions of tlic relative force of gravity by Inesns of 1ialf.second pentlaliiiris at Sew Orlc;iiis, 
La., and Austin, Galveston, Laredo, and El Paso, Tex., in progress; tri;~iigulatioii and topogi aphy 
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in Minnesota iu tho viciiiity of tho cities of St. P:iiil and Minneapolis, continued; photographic 
magnetic record at tho Jfiignetic Observatory near Sail Antonio, Tes., and tho itioiitlily absoluto 
dcterrninations at tho samu placc, completed (the series :it this point is not so long as is desirable 
or as was at first conteniplated, b a t  tho necessity for redetermining tlie magnetic elements at inariy 
other points iii order to  correct tho magnetic information given 011 tho Coast and Geodetic Survey 
chart coiiipelled the discontinunlice of the observatory in April, as the appropriations for magnetic 
work were too limited to accomplish both objects) ; recoiin:iissaiico of the Bio Grando from its 
mouth to  El I’aso, Tcx., completed; ppreciso levoling 011 tlio line from tho Gulf of 3losico to 
Kansas City, Mo., contiiiued arid coiiipletcd; dcterrninations of rclativo gravity :it St. Louis, Mo., 
Kausas City, Mo., Ellsmortli, aid  Wallaco, Kaiis., completcd ; latitlido t1etorinin;itions a t  Laredo, 
Gdvoston, and Austin, Tox., coiiipletod; rcconnaissmnco for a scheino of triangu1:ttion from El 
Paso, Tcx., to the Gulf of Moxico, com])lotd. 

WESTEBN DI~rlS10N.-8tflf~!S and Territories iocst of the Koclcy ilfoicntniies.-Withiii tlie limits 
of tlio Wcstern Division tlio following operations were i n  progress or completcd during tho fiscal 
year : 

Topographic and hydrographic resurvey of San Francisco Bay and Jlarbor, i i i  progress; tidal 
record at Sausdito t i h l  station, continued ; telegraphic detcrminntions of difercnces of longitude 
at Needles, Cd.,  and Sant:i Fe, N. Mos., completed ; 1:ititutlc dotermination at Ncedles, anti mng- 
nctic determinatioiis a t  Seetllos and S:iiita Fc, complctcci; determination of tho magnetic elements 
at Lako T:ilioe, Oaliforiii:x, :tnd Carson City, Xev., complstcd; dotcrminatdon of tlic Inagiiotic 
eleiiiciits a t  vnrious stations iii Orcgoii and Washington, complotcd; hydrographic surveys in 
W:tsliington Sound and Straits of‘ Fum,  continnod; tri:Lngul:ition and topography of Washiq$on 
Sound, continued ; hydrographic surveys off tho coast from Grays Harbor to Quillayuto Rivor, 
eomploted j hydrographic examiiiatioii of tho water front and harbor of Tacoma, Wash., completed ; 
gravity dctermiriations at v:rrious stations in Color:Ldo, Wyoming, and Utah, completed ; laying 
out  of a meridian line at Colorado Springs, completod; continuation of tho groat schemo of 
transcon tineiital triangulation in Colorado. 

I)IVISION OF ALASKA.-111 this division, which includes tho coasts of Alaska bordering upon 
the Pacific Ocean, 13eriiig Sen, arid tlio Arctic Ocean, with tho sounds, bays, iiilcts, and rivers, tho 
followiiig field operations wci’e in progress or coinplctcd : 

Hytlrograpliic survoys of’ Clintliam Strait from I’oiut Augusta to Point Samuel, tho mest end 
of Koiiasnow Island and Freshwator Bay, Teiiakee Inlet (Siwasli I’rtssago), and tho north end of 
Hoods Bay, including Killisnoo Ilarbor, coinpletcd; 11ydroyr:~phic and geiior:il survoys in  Chatliam 
Strait, Hootznahoo or I<ootzii:i,hoo Inlet and Peril Strait, in progress; traiisportatiou of chro- 
nometers bctmecn astronoinic;il stations, in  connection with tlio astronomical observations of the 
Al;isk;L boundnry survoy pnrtics; tic1:il observ:itions at Sitka continued nntl coinpleted. (For thc 
continuation of the A1:iska bouiitlary survoys, sco unclor licatl of (6 Special operatioiis.”) 

S P I E I A L  ~ l ’ ~ R A ~ ~ I o N s . - ~ l l d o r  this liecad aro included 0pcr;btioIis uiidert:kxi by spoci:il 
anthority of Congress or at tho request of othor Departiiieiits of the Govornnicnt or of State 
authorities, and tho followiiig wore in progross or completed duriiig tho fiscal year: 

I~eterrnin:ttion of geogr:tpliicnl positions for the establishment of a speed-trial coiirso for naval 
vesscls in Long Islaai(i Sound, complotctl (this mas dorio :tt tho reqnost of tho lioiiormblo Secretary 
of tho Navy); ostablishiiioiit of tho Naval Observatory Circlo, radius of 1000 feet, completod (by 
order of Congress; joint rcsolntioii approvotl August 1, 1SO-k) ; speci:il survoy of tho Fox islands, 
Chesapoalte Bay, completod; surveys for tho Stato of Virginia for the mapping of tho natural 
oyster beds, cornpletod ; survey of tho oystcr beds of Mobile Bay and vicinity, for tlicUnited States 
Cominissioii of Fish and Fishories, eoinplctod; operations of the 1iiteriintion;tl l3ouncl:rry Com- 
mission for tho rolocation slid marlring of tlic boundary line bctmooii the United States and Mexico, 
from El Pnso to  the Pacific Ocean, continued; survey of tlie oblique boundary liiio between the 
States of Cn1iforiii:L aiid Nev:ida, coil tinucd; Alaska Boundary surveys, inclnding tlie vitrious 
operations of tri:ingulation, astronomical observations, topogmph y, baso ineasurornen t, etc., con- 
tiiiuetl in various localities, viz, triangu1:itiou and topogrnpliic rccoriiiaissance of Chilkat and 
Tniya inlets; topogrnpliic rccoiinaissmce to  the  i)ortliwtrd and eastward of Taiys Inlot and 
River; topographic reconnaiss:mce to the uorthward aid wostward of Chilkitt Iulet and Iiiver; 
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topographic reconnaissance of Chilkat and Chilkoot inlets ; astronomical deterinin:~tions at Marys 
Island, tho  liead of Portlsud Canal arid Port Simpsou; triangulation of Portland C a d  from its 
head to Port Simpson; tratlisportation of chronoinetms between the astroiioinioal station a t  Seattle, 
Wash., and the various astronomical stations in Alaska, for the determination of the longitude 
of the latter; triangulation and base ineasurements botween Marys Island and Port Simpson ; 
astronomic;il observntioiis a t  Seattle in connection with thc Alaska boundary surveys. 

Refercricc to reports made by the officers in  cliargo of the various parties will bo found in 
tho body of tho report under the appropriate division lieadiiigs. 

OPPICE WOlLK. 

Tho annual report of tho Assistant in  cliarge of the Office, which is accompanied by the 
reports of tho chiefs of the several divisions of the Office, is published as Ofico Report No. 1, 
toward the close of Part  I, and presents in concise form a statcruent of the progrcss mndo and 
the results accomplished duririg the fiscal year. In  Office lteport No. 2 is given the annual report 
of tho hydrographic inspector and of tho divisions nntler Iiis charge. Abstracts of tliese reports 
follow the abstracts of reports of tlie field parties. Office Report No. 3 contains tho report of the 
disbursing :qpit, and a statcmont of tlie expenditures of the United States Coast and Geodetic 
Survey and of the Officoof Standard Weights niitl Measures during tho fiscal year. Office Report 
No. 4 contains the report of the Assistant in charge of tlio Ofice of Standard Weights and 
Measures, and is accompanied by mi abstract of the verifications madc during tho ycar. 

NOTICES TO MABINEltS. 

Tho prompt publication of discoveries and developments made in tho progress of the 
operations of the Survey has undoubtedly been of great service to navigation and tho interests of 
coliimerca In the Xoticcs to Mariners, published monthly during tho year, information is given 
relativo to changes in aids to navigation, ncw dangers discovered, new Iife-saving stations 
established, changes of depths of chaunels arid harbor :Lpproaches, and generally to all matters 
of interest to tho mariner. Each notice contains also the titles of new charts or now editions of 
old charts, and a list of all charts cancellod. Iluring the year, 114000 copies of Notices to 
Mariners were printed for free distribution. They are sent to the several chart agencies of tho 
Survey, in tlie priricipal ports of t h e  United States, to United Statos custom-houses, to the branch 
hydrographic offices of the Navy Department in tlie various seaports, to United States corisula,tes 
in foreign ports, and are supplied a t  these places to all applicants, as also at the officos of tho 
Survey, in Washington, San Fraiicisco, mid Philadelphia. 

BULLETINS. 

Professional papers of the Survey which scorn to demand immediate publication ore given to 
the public in abridged form as bulletins and are subsequontly published in full as Appendixes 
to the Annual Report. Four bulletins mero publidled during the year, as follows: 

Bulletin No. 31 : Legal Units of Electrical Measiire in the United Btates. 
Bulletin No. 32: The Constarit of Aberration as determined from Obsorvations of Latitude at 

Bulletin No. 33: Tho Direction :and Intensity of the Earth’s Magnetic Force a t  San Francisco, 

Bulletin No. 34: Distribution of the Mrtgrietic Declination in Alaska and adjacent Waters for 

Other publications of tho Survey during the yoar will be found enumerated in the Report of 

San Francisco, Cal. 

Cal. 

the Year 1895. 

the Ohief of tho Miscellaneous Division. 
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EXPLANATION OF ESTTNATES, 

The estimates submitted to the Secretary of tho Treasury for the fiscal year 1807 wore 
accompanied by the following oxplanstions : 

TREASURY I)EPARTMENT, 
OFFICE OF THE COAST AND GEODETIU SURVEY, 

IVanshingtow, D. G., Septevtbev 20, 1895. 
SIR: I have tho honor to transmit herewith the estimates of :qqwopriations required for tho 

service of the United States Coast and Geodetic Survey and Office of Construction of Standard 
Weights and Xeasures for tho fiscal year endiug June 30,1807. 

The aniount asked for “field expenses” is $ 1 0  000, as against $110 SO0 appropriated for 
189.!j-!IG, an increase of $SS 500. An increase of appropriation under this head is necessary for 
tlie rapid and economical prosccutioii of surveys urgcntly demanded in the iiitcrest of comiiierce 
along our coasts, and for tho advnnccmcnt of otlier important field opemtions of the Survey. 
With a less amount tho parties of the Survey can not be employed to full advantage, as i t  is 
possible for them to remain in the field only for a portion of the available working months, while 
the expense of fitting out arid transporting partics to tlie field and roturn is tlie same for a short 
as for :L long season. The vessels engaged in the hydrographic portions of the work should be 
employed almost contiuuonsly to keep pace with tho demand for surveys and examinations in 
various important localities, but this will be impracticable with tlie amount appropriated for the 
current year. 

The original survey of the Cliesapcake Bay was mado inany years ago, arid siiico tlicn t l iu  
erosive action of the tides lias washed away eiitire points, eaten into tlie shoro and deposited the 
material into the channel, so that neither tho shore linos nor depths of mater shown upon tho charts 
of this bay agree with tlie true coiidition of affairs a t  the present time. These charts are thereforo 
defective and misleading, and hence the nccossity of an entire rcsnrvey of Chesapealre Bay. 

An item of’ $5 000 has been inserted for continuiiig tho boundary survey between Alrtska aiid 
British Oolunibie and the Northwest Territory. 

An appropriation of $50 000 is also asked to commence the construction of a new vossel for 
work on the coast of Alaska and aluoiig tho Alentiati Islands. A snitablo vessel for this wolk is 
urgently needed to replace the Coast aiid Geodetic Survey steamer Hmslw, which ha4 recently 
been condemned as unfit for further service. 

The item for repairs of vessols is $SG 000 :is against $35 000 for the current year, a decrease of 
$13 000. 

Tho items of the estimate for pay of field force are identical with t,hose of tho appropriation 
for 1895-96, esccpt that an addition of $1 500 is asked for the pay of temporary aids. A slight 
increase in the number of tlioso employed uiitler this designation will be advantageous ii i  enabling 
tho Siirvoy to secure the service of qnaliiietl young men who are willing to romain permanently in 
the sorvico with the hope of advmicoment to a higher grade. 

In  the appropriation for pay of office force, an addition of $200 per annum to the pay of one 
of the carpenters is asked. Tho master carpenter originally received $1 GOO per annum which the 
last appropriation reduced to $1 200. The present incumbent is a skillful joinor, as well as 
carpenter, and as the duties of this position deserve a higher compensation than those now paid, 
an increase from $1 200 tp $1 400 has been recommended. 
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It is proposed to iucrcase tho forco of copper plate engravers by tlic addition of one at $1 400 
and one at $1 000, aud to iiicre:ue tho  appropriation for ostr:i engravers by the :mount of $100. 

reduced, however, by tlio anionnt of $2 500, ~ L S  the 1)roposcd increase of force will lesson the 
amount of extr:L ellgraving to bc, clone under contract. 

Under tlic paragrapli for ‘( 1Slectrotypcrs and photokraphers, plnto printers and tlieir helpers,” 
etc., i t  is proposed to iiicrcase the p:iy of four ciiiployecs froiii $1 000 to $1 100 each, aud tlie pay of 
four ern1)loyees frorii $700 to $750 e;ich. The pay of these employees 11as been reduced by fbrriier 
appropriations below the staridaril paid for the sauie character of work elsewliere, :tud the r:ites 
herein rccouimcndecl :we riot yet up to the f d l  staiidnrtl riites. 

In the force of coiiiputers it is recommended that oiic bo iucrcnscd froiii $1 800 to $1 GOO, and 
ono f‘roui $1 400 to $1 GOO, i n  order that tho rates of pay may conform inoro iicarly to the v:ilue 
of the services perfornied by iuclividuals. 

It is believed that these increases will add considerably to the eflicieiicy of tlic ofice force. 
The items of the estimates for Office of Constriiction of Staridard Weights and Measures 

are the same :is tliose of tlio appropriation for tho current year, except that a11 iiicreaso of 
$300 is asked i i i  the salary of the adjuster, whose services arc me11 wortli the increased amount 
recoiiimended. 

Respecfully, yours, W. W. DUPPIELD, 

1 1  l h e  paragraph under the liead of ‘6  oflice expenses,” coiitaiiiiiig an item for extra engraving, is 

Sqieriji todoit .  
The SECRETA~LP OF THE TEXASURY, 

Wmhlington, U .  C. 

ESTlMATES FOlt  THlC FISCAL YEAlL ES1)ISG JUNE 30, 1897. 

For every espeuditure requisite for arid iIicidont to t h e  rJurvey of the Atlantic, Gulf, and 
Pacific coasts of the Uuitetl States and the coast of the Territory of Alaska, including tlie eurvoy 
of rivers to the head of tide water or shil) navigatioii ; deep-sea soundings, temperature, and current 
observations along the coast and throughout tlie Gulf Stream and Japan Stream flowing off‘ tlie 
said coasts; tidal observations; the necessary resurveys; the preparation of tho Coast Pilot; 
continuing researches, and other work relatiiig to terrestrial magnetism and the maguctic maps of 
the United States and adjacent waters, and tho tables of magnetic decliuntion, dip and intensity 
usually iiccoiiipanyiiig tlieiii ; and iiicluding compensation not otherwise appropriated for, of persona 
employed in tho field work, in conformity with tho regulatious for tlie Government of the Coast 
and Geodetic Survey adopted by the Secretary of the Treasury; for special examinations that may 
bo required by the Light-1Touse Board or other proper authority, arid iucluding traveling expoiises 
of officers and me11 of the Xavy on duty j for commutation to ofiicors of tho field forco while on fiold 
duty, at 8 rate to be fixed by the Secretary of tlie Treasury, not exceeding $2-50 per day each; 
outfit, equipincut, and cam of vessels used in  tho Survey, and also tho repairs and niaintonanc*o of 
the complement of vessels; to bo cspenried in accordarico with the rugulations relatirig to tho Coast 
and Geodetic Survey from time to time prescribed by the Secretary of the Treasury and under tho 
following heads: Provided, That uo ndvauce of money to chiefs of field parties under this 
appropriation shall be mado iiriless to a coininissioued officer or to a civilian officer who shall give 
bond in such sum as tho Secretary of the Treasury may direct: 
FOR FIELD E X P ~ S I Z S :  

For survey of unfinislied portions of tho Atlantic CoaAt from Maino to Floridn, iucludirlg Portsmouth 
Harbor and Piscotaqua Rivor, IIudsou River to Troy, and for tho nocossary requrvojs including 
the coast from Lynn to Capo Ann, tho shows of blarthnu Viuoyard, niid Nantucket Sound, 
approaches to New Bodford, Buzzards Bay, Choaapeako Bay, ant1 tributnrios and  Savannah Rivur 
Bar _.___. _ _  _.__ _ _ _ _  _. ___. __. . _ _ _ _  ._ ___ .  _ _ _ _  . ___-_  _--. . - -__ ~ ._--_.  -.-- - _ - _  ._ - _ _ -  ._____ ._____ .__. 

To coiitiniie tho primary triangiilation froiii tho vicinity of Moiitgomury townrd Nobile, nu& for 
triangulation, topography, and hytlrobTaphy of unfiniehed portions of tho Gul f  Coast, including 
Lake pontchertrain and Sabino Lalte, and for the nocweary rosurvoys. - -. . - - - -. . 

I.“r offtlhoro soundings dong  tho Atlantic and Gulf coasts, nud currout and tomperaturo obsorvatione 
inthoG111f Stroa xu..... _ _ _ _ _ _ _  _ .________..____. ..-.....-. _ - - _  ....__. . . -__. .  ~ __..___.__.___ ~ ..___ 

For triaugulntioli, topogropliy, aud Iiyilrogr:ipliy of tho coasts of Cirliforuin, Orc ‘on, riiitl \Vnshington 
ant1 for necossarg ro8urvoys, sun Francisco Ih rbor ,  triangulatiou, topogrspl , , ruid hydrography. 

$30 OOO 

. ~ -. _. 10 ooO 

8 

25 000 
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Yoit I ~ L D  ~XPENS~S-COlitinUOd. 
For continning oxplorations in tho  mators of Alaska and making  hydrographio survoys i n  tho same, 

including sur roy  of t h e  Alentiun Islands and  oxaminatiou of tho mouth of Yukon Hiver, and for 
tho ostsblishmont of Intitilde, longitude, and magnotic stations.  - - - _. . -. - -. . - - - -. - - -. - - -. - - - - . - - - 

Yor continuing t h e  boundary snrvoy botwocn Alaska and British Columbia and tho Northwcst 
lurri tory - - -.: - ~ ~ -. . . - - :. . . -. . . . . - - - -. . - -. ~. - -. - ~ - - . _ _  __.  . - - - _. ._ - _ _ _  . .-. ._-. ._ . - _  - __. - _ _ _ _  

For continuing tho  rosunrchoe in physical hydrography rolatiug t o  harbors uud birrs, including COIU- 

potations nnd plattings, irnd for t ida l  nnd cnrrent observations on the Atlantic, Gulf, and  Piicifio 

For osnminatioii of roportotl tliiiigor~ on tho  Atlantic, G u l f ,  md I’ircilic oouets, ulid to  contiuilo tho 
compi1:rtion of tho  Co:ist Pilot ant1 to  inalto special hydrographio uxaniiiiutioun, and including 
tho oniploymcrit of such pilota and  nautical oxports in tho  field and omco ns may be nocesnnry for 
tlio snnio.. . . -. . . . ~ ~ ~. - - - - - - - ~ - - - -. - -. - -. - - . . . - ~. - - - - _ _  -. - - - - 

l o  c:ontiuiio mngiietio observations in all  p n r b  of tho  United Stiltea _ _ _ _ _ _  _ _ _ _ _ _  ____.. __.. ..___. ____. ~ 

For continuing t h e  lino of osnot lovole Gotwoon tho  Atlantic, P:ici5c, und 01111 coasts _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  
For fiirnishing points t o  St:itc siirvoys, t o  bo nppliod ne fa r  0s practicablo in Stntos mliuru point8 h:~vu 

not boon fiirnialiod; and for snrvcying and distinctly marking wi th  porni:inent nionunioiita t h a t  
portion of tlio enstorn bouudary of tho  Stato of California commeiiciug at and rnnning  soiith- 
oustwnrd froin t ho  iijtcrscction of tho  thirty-ninth dogreo-of north latituclo wi th  tlie.on0 hundred 
and tmentictli tlegrco of longitndo most from Groonwich, nnd for tho 11rimary trinngnl:ttion along 
tho Rio Grnnilo.. . . . ~ ~. - - - - . ~ - - -. . ~ ~ ~ -. . ~. ~. . . . ~ - -. . - - - -. -. - ~ . - - - - - . - - - -. . - - - -. ~ - - - -. . - - - -. - - - - _ _  

For dotoriuincttions of guogr:Lphical poaitious nnd t o  continuo gravity observatioiia.. - - - - - . ~ -. . - -. . - - ~ 

I‘or continning tho transcontincntal geodotic work on tho  lino botwocu tlie Atlantic and I’acilio OCOBIIN, 

end for boginning tho moneiircinont of a moritlian nro in aboiit longitnclo 9 8 O  most of Grconwicli ._ 
For tr:wcling expoiisas of oflicors slid nion of t ho  Navy on duty, and for any  Npecial siirvoys t h a t  iniiy 

bo roqriirod by tlio Light-IIoriso 13onrcl or othor propor authorit.y, a n d  oontingont ospenses inoi- 
dent  t,horoto. 

For objoctu not licrcinboforo ii:imoiI t h a t  may bo dcomod urgcnt, inolutling t h e  uctunl iroooseary ~ X ~ ~ I I S O H  

of oflicors of t ho  fioltl forco temporarily orderud to tho  ofice ot Wnahington for consultation with 
tlio Snporiiitendoiit, t o  bo I n i d  us tliroctod by tho  Giiperintendont, in acoord:iuce wi th  the Treasnry 
rogulutions . . _ _  - _. . . . - ~. . - - __.  _ _  - - -. ._. __. . _ _ _  . . . - .  -. . .. _ _ _ _  _ _  - __. . - _ _ _  - _.._ ._._ ._. __. ____.  . ~ __.  

[I‘or contribution to  tho Intorniitioniil Gootlutio Aseooiation for t h e  ZIuaeuremont of tho  Eurth, $550, 
or so milch thoreof ns may Lo nocesenry, to  IJO oxpcndod tliroiigh the oHce of tho  Anioricnn Emb,nasy 
at Ijorlin: nnd for erpeiiacs of tho nttoncliuice of tho  American delegato t o  t h e  gonornl oonforoncc 
of sttit1 nssociation, $550, or eo much tlioroof a8 muy bo nocossury : Procided, ‘l’hat siicli contribu- 
tion mi1 oxponses of nttond:moo shnll bo pnynblo oiit of t he  itoui “for objects no t  nnmod;” and 
20 per cont of tho  forogoing amoiints s h d l  be availliblo iutorchangoably for expenditurc on t h c  
objocts named.] 

I ,  

c0aStH . - ~ __.  . _ _ _  . - - _ _ _  ___. . - - __.  ._ - __. _ _ _  ~ _ - -  - . -__ .___ ._ _--. - - -  - .  . ~ --. . - - --. ..-.... . . ~ ~ ~. . __.  ~. . - 

. . : - 1. . -. . -: - - - - -. ~ - - I  - 
I .  

-. . . . - ~ -. . . . - - -. . ~ - - . . ~ ~ -. . . - -. - . . _ _  - - - - -. - - - - -. - - -. -. - - - - -. ~ - ~ - . -. - 

$20 OOO 

5OOO 

10 OOO 

5OOO 
2 500 
2 ,500 

20 OOO 
3 500 

18 000 

3 500 

ti 000 
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$2 200 
1 800 
1 800 
1200 
lo00 

3 300 
4 200 
6 000 
3 000 

2 400 
2 700 
800 

5 040 
600 

2 400 
2 200 
4 000 
5 400 
2 800 
1 2 0  
2 000 
1 800 

1 000 
8 000 
1 400 
1 200 
2 000 

4000 
3 600 
3 200 
1 400 
2 400 
2000 
4 loo 

3 600 
1600 
1 400 
1 200 
4 400 
6 000 
1800 
3 000 
2 loo 

2 640 
4 920 
1 400 
1 920 
2 620 
2 200 
730 
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OFFICE EXPENSR~ : 
For tho purch.zue of nom inatrumonta, for matorials and supplios roquirod in tho instrument shop, 

c:irpentor Rhop, and draning division, and for books, maps, chnrte, a n d  subscriptions. -. - - -. - - - - 
For copporplatcs, chart papor, printor’s ink, copper, zinc, irnd chomicals for electrotyping and plioto- 

graphing; ongrnving, printing, pliotographiug, and olectrotyping supplios; for oxtra engraving 
and drawing, and for photolithogrspliing chnrts and printing from stono and coppcr for inimediato 

For Htiitioncry for tho otfico and field partics, tr:insportiltion of instriimcuts and suppliru, wlicn not 
c:hnrgccl to  party oxpensos, offico wagon and homos, fuel, gas, telograma, ice, and washing. - - - - -. - 

For misoollanoous osponsee, cootingoncies of all kinds, omco furniture, ropaire, ant1 oxtra labor, and 
for traveling esponscs of assistants and others employod in  tho offico sont on spocial dnty in tlio 
sorvico of tho oflico .____. _____. _ _ _ _ _ _  .____. _ _ _ _ _ _  ._____ .____. ..___. _____. .____. .____. _..__. _ _ _ _  

us0 .---_.__-_--______---..----._----_____----___________.____.___---------------.~~-------.----- 

11 

34m 
PUliLISIiING OBSERVATIONS: 

For the diecussion and publication of obsorvations. - ___. - - - _  _ _  ___. . . - - -. _ _  ___. _ _ _  - ____. - - - -. _ _ _  - _ _  _ _  
[That no par t  of tho nionoy heroin nppropriatod for tho Coast and Goodotic Siirroy shall bo awi1:ible 

for allomanco to  civilians or other officers for eubsistonco whilo on duty at Washington (oscept ns 
lioroinbofore provided for officers of tho fiold €orco orderod t o  Washington for short poriods for 
consultation wi:h tlio Siiporintondcnt), or to  offivors of tho Navy :ittachocl to tho Survcy escopt as 
nom provided by law. J 

1 OOO 

PRINTING AND BINDING, COAST ANI) GXOI>IETIC Su~ivles: 
For printing and lithographing, pliotolitho~raphing, photoengraving, and all forms of ilhistration done 

by the Public Printor, on roqnieition by tho Treaeury Dopnrtniont, for the Coast and Goodotic 
Siirvoy, namely : 

Tido tabloa, comt pilots, appondiscs to the Suporintondont’s nnuual roporte, publiehod soparntely ; 
notices to niariiicrs, circulnr8, ldanli books, blank forin8, iind miscollanoous printing, including 
tho cost of d l  binding and covoriug; tho neooseary stock aud matorialsnnd binding for tho librury 
and archives. - - - - - - - - . - - - - - . - - -. . -. - - - - - - - - . - - - - - -. - - - - - - - - -. - - - - - - - - - - - - . - - - -. . - - _ _  - -__. . - - - - - 

Totnl Coaat and Goodetic Survoy, oxclueivo of printing nud binding. ._____ _ _ _ _  ~ .____ _ _ _ _ _ _  
20 936 

508 470 

-_ 
XOTB.-KO ongraving ie dona by tlio Pub110 Printor for tho Const nnd Coodotic: Survoy. 

OImcE oi3* CONSTRUCTION oir STANDARD W w i I u a  AND ~IKASURES : 
Salaiiea, Oflco of Standard Jl%ighte aiid Meaeuree- 

For constriiction and vorifioation of standard woightB and moasiiros, including metric 8tandords, 
for tho cnstoIn-Iiousos, otlior officcs of tho Unitod Statos ant1 for tho eovoral States, and mnral 
Htandards of longth in Washington, 1). C.- 

For 1 adjustor _ _ _ _  _ _ _ _  .__.-. ._---- ..____ -____. _ _ _ _ _ _  ..--._ _ _ - - - _  - _ - _ _ _  - - _ _ _ _  _ _ _ _ - -  _ _ _ _ _ _  _ _ _ _ _ _  
For 1 mochanicisn ..._.. ..- ._. .. -__.  ___. .__. ..____ _____. _____. ._._ ___. _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  ..____ 
For 1 assistant mossongcr and 1 witchman. . - - __. - - - - -___. - - _-. ___. _ _  - - _. - _ _  - - _ _  - - _ _ _  - - - - . - - -. . 

1 800 
1 350 
1 440 

Inall .._____.____. ___. _____. .____._____._______.______.____..____. -______.____.______.___. 4 4%) 

Contingent expenece, ODoe of Stuiidard Jl‘eigktn mid Meaeum- 
For purchaso of inntorials and apparatus, rind inoidental oxpensos - - - - - - - - . - - - -. - - - - - - . ~ ~ - - - -. - - - - 

sum of $475, or so much theroof as may Im nocessary. .___._ ___. .-.-.- -..--. .____. __..__ ._____ 

500 
For oxponeos of tho attondnnco of t.lio Americiin membor of tho Intorniitionol Coniniiteo on Wuiglits 

anci Moaaures at tho gonoral conforonco providod for in the convontion eignod May 20,1875, the 
475 

Total, contingent expensca, Of3-h~ of Standard Woights ant1 Moasuree.. - - - - - - - _ _  !)7B 
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1895, 

1. Maine. 
2. New Ihmpsliirc. 
3. Vermont. 
4. I\.lassachusetts. 
5 .  Rhode Island. 
G .  Connecticut. 
7. New Yorlc. 
8. Nom Jersey. 
!). Peniisylvania. 

EASTERN DIVISION. 

STATES EAST O F  THE MISSISSIl'PI RIVER. 

10. Delaware. 
11. Maryland. 
12. District of Columbia,. 
13. Virginia. 
14. North Carolina. 
15. South Carolina. 
16. Georgiit. 
17. Florida. 
15. Ahbarnit. 

19. Mississippi. 
20. Michigan. 
21. Wisconsin. 
22. Oliio. 
23. Indiana. 
24. Illinois. 
25. West Virgiiiia. 

27. Tennessee. 
26. Ke11tuclcy. 

Progresh Sketches, Nos. 1 to 14, inclnsivc, show tlic localities of field work in the Jhst,erii 
Division. 

Conliitzcution of the topogrupl~ic reszirvey of Boston Ilarbor and vicinity.-As stated in tlic rq)ort 
of' the previous fiscal year it had been decided to expedito the resurvey of' Boston Tlarbor aiitl  

vicinity by putting in the field a force sufficient to complete the remaining part of the work i n  :I 
single scason, arid five topographical parties were thcreforo organized in June, 1804, and a six tli 
in the following August. The parties were under the chergo respectivcly of Assistant IIerbert (;. 
Ogden, Otto H. Tittrnann, R. Meade @ache, Charlcs H. Boyd, Wasliiiigton I. Vinal, slid Dallas 
13. Wainwriglit. Assistant Henry L. Whiting was charged with the general Sllpervision of the 
whole, and the various chiefs of parties were directed to confer freely with him in regard to  sheet 
limits, metliods of delinentiou and generalization, arid other details, with a view to  secnring 
uniformity in these xiiatters in  all parts of the finished map. Tlle work W:LY litit1 out 011 scven 
projections, on :I scale of 1-10 000, nnmbercd consecutively, and cmbracing tho whole slioro line, 
with bays, isl:inds, indentations, etc., from the viciriity of Cedar Point to the iiortlicrri l imi t  o f  
Naliant Bay, the width of the solid topography averaging about 3 Iniles,. but v:rrying, ac:cordiiig 
to local requirements; from 2 to 5 miles. 

To avoid tho expense of making a complete mrvey of tho streets of Bosto11 and ad.jiLcc1it 
towns ant1 villages, access was obtaincd, through tlie courtesy of tlio 1oc:il officials, to the city 
engineer's maps, arid theso were reduced to tho scdo of the survey and phttetl iii thcir 1)roi)cr 
places on the topograpliical sheets, :I suficien t number of points of control bciiig first rlet~r~riiiied 
by tlie plane table to inake their accurate platting and orientation practicable. The greatcir part 
of tliis compilation was assigned to Assistant Wainwright, but some also done by tlie other 
parties. The limits of the work on the seven field sheets, as originally laid out, may bo givcn 
approximately as follows : 

Sheet KO. 1 extends from a point 1 mile above Cedar Poiiit, northward to Minots Ledge Light, 
and westward to a small creelc about 2 miles east of' Ringham, embracing it11 area of topograpliy 
of about 10 square miles. 

Sheet Xo. 2 extends from tlio eastern limits of sheet No. 1, as above given, to Wcymoutli Foro 
River, and includes about the mme area of topography. 

Sheet No. 3 extends from Weymouth Fore River to Neponset River, embracing au area of 
about 8 square miles. 

A list of Progress Sketches will be found i t t  tho close of' tliis voluiiie. 
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Slreet No, 4 extends from tho Neponset River to Charles River, including Roxbury, Dorchestor, 
etc., but oxcluding tho city of Boston, an area of about 13 squaro milos. 

Sheet No. 5 extends from tho northorn liniits of sheet No. 4 to an irregular line along tho 
~iorthern side of tlio city, and includes Boston, South Boston, East Boston, Cambridge, East 
Cambridge, aud Chelsea, and several islands of tlie inner harbor, an area of about 13 square miles. 

Sheet No. 6 extoiids froin tho irregular line along tho north side of Cambridge, Boston, and 
Chelsea, northward to  Medford and Oenter Village, and oxtends to the shores of Broad Soulid, 
embracing an area of 14 squaro miles of topography. 

Sheet No. 5 oxtends from Chelsea Creek to tho northern and eastern limits of Naliant Bay, 
including Nahaut, Lynn Harbor, :ind a portion of tho city of Lynn, approximato area of topog- 
raphy 6 square milos. Tlioso limits mcro, in some cases, somomhat modified RS tlie season 
advanced, eccordiug to tho rates of progress mado by tho various pArties, with aviem to insuring 
tho completion of the whole work boforu minter. These modifications could be readily inado owing 
to tlio fact that tho projections necessarily overlapped onch other to sorno oxtcnt. 

Tho difl'erent sections of tlio work mill bo taken up seriatim, and the statistics of cnch party 
will be given separately. 

MY. Wliiting contiiiiied in geiicral cliarge of the resurvey uiitil t ho  closo of the seaaon, :tiid 
from tiiric to tiiiie irispecbd the work of the partics iii tlie field. 110 \vas abserit, however, for 
short periods on spccinl lmsiiiess coiiiiec:ted with his duties as diiiirm:in of tho Massacliuset t s 
Topographical ;Lnd Town Uouudary Comiuissioii, and inember of tlio 11 ississippi Xvcr Coni- 
ui i sgioii. 

Topogvqd~io vesurvey of nostoit  Harbor.--Col~asset nnrl Quincy .sl~eets.-l'rojectioiis 3 0 s .  1 : ~ i i d  

3, ornbraciug tlic liinits alroady given, :uid clesigiied as tho Cohasset ;uid Quilicy slie~ts,  rospectively, 
were assiplied to the party under tho direction of Assistant Herbert G. Ogden. Tlio party was 
orgauizod u t  Cohasset on Julie 13, :md field operations were a t  oiice co11111i81iced. Tliu first sheet 
W:LS coniplotetl by Sq)tembor 0 and tlio other by November l!). Jlr. Ogden raniarks that these 
siiects c~o~itai~i a11 nuusual amount of detail of iiaturd fentnrcs, as tlic country is ~uiioli broken, bnt 
without :uiy consicloriiblo elevations except Seituato arid Turkey hills 011 tho ColiiLssct sliect,  nil 
Forbos Hill on tlie Quiiicy sheet. At Coh:isset tliere :Lro largo tracts of donsely wooded l i l i ~ d ,  

involving intricate (*ontours which took miich timo to delineate, :ilthoiigli 110 attempt was macle to 
fieciii-e tlits S ; ~ I I I C  degreo of accuracy :is was required iii the open couiitry. lit Qailwy ;L large ar(x 
is subdivided iiito towii sites, but JIr. Ogdctn was ablo to obtaiii from Mr. Wliitniun, a civil engiliec~ 
of that place, :I cornpletc plaii of tho subdivisioiis, and this, reduced to tho sc:ilo of tlie to1)ogr:~pliic+ 
slicets and plattctl tliereon, saved .z large amount of hbor :~ud  tiino in tlio field. Tho we;ttlicr 
throughout tho soasoil was very favorable until about the 1st of Novoiiibor, mid tlio few i~ornai~iiiig 
fair clays tlion iiccessary to comploto the work wore not obtniiied until tho 19th. Mr. Ogdeii 
coucludes from this and former experienco that, except i n  (::iscs of eiiicrgency, parties in this section 
of tlio couiitry sliould not attempt to Itecp in tlic fieltl after Noveiiiber 1. 

The statistics of tho vork of tlie scasoii aro given as follows : 

After disbanding the party hssistaiit Ogclen, ;i,ceompaiiicd by his recorder, i n  ae(:ordii~icc 
with spccinl instriictioiis, proceodod, on Novumber 32, to Grcc~iport, Long lslaiid, for tho piir1)osck 
of executing soino supplemental triangulation to dotoririiiio points for the establishluoiit of a si)cetl 
trial courso on L O I I ~  Island Sound. On tho complotion of this work, which will bo noticod i n  
detail under tlio proper geograpliic:il Ileacling, he proceeded to Washington, reportiug at  tho Coast 
and Geodetic Survey Offico December 18. Froni that date to the closo of the fiscal yoar hlr. Ogtlcli 
was occupied in  iulring his topographical sheets, computing his triangulatiou, aud coml)lctiug mil 
computing tho records of his previous season's work in Alaslra. 
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Topographical resurvey of Boston Harbor.-Lynn sheet.-Tho party under the chargo of Assist- 
ant 0. H. Tittmann mas organized just before the close of the last fiscal year, and fiold work was 
commenced on Juno 15,1804, as mentioned in the report for that  year. The section assigned to this 
party is covered by Projection No. 7 ,  arid extends from tho eastern limit of Assistant 1:~rdelln’s 
work, about 1 mile west of tho Point of Pines, to Phillips 13each, and includes a relatively narrow 
strip of topography. A portion of tho city of Lynn falls within tho limits of this topographic 
sheet, bu t  only tho streets running to the water’s edge, or near it, were deterinined by actual 
survey. Tho plat of tho streets farther back was derived from Byer’s map of 1576, with such 
corroctioris as were indicated by Mr. Charles W. Gay, tho city engineer of Lynn. From Mr. Gay’s 
records some heights were also obtained, which facilitazted tho trwing of the contour lines in 
tho city. 

Mr. Tittrnann reportfl that the principal changes that have taken place in  this section since 
the date of the earlior survey aro to bo found in t,he artificial features; the most important of these 
being in tho dock and wharf lines i n  Lynn Harbor; in tho railway crossings of Chelsea Creek and 
Saugus River; and those caused by the erection of inany iiew and prominent buildings. Many 
of tho old triangulation points having disappeared, Mr. Tittmaiin obtained from the Mamtchu- 
setts State Topopaphical Survey, through Assistiint H. L. Wliiting, the geographical positions 
of a number of thoir stations, aud determined trigonometrically such additional points as wero 
necessary. 

Mr. Tittmann, in accordawe with the Suporintendent’s instructions, conferred freoly with 
Assistant Whiting in regard t o  topographical limits and methods of dolineation, and by tlie latter’s 
direction the contour liues throughout tho work were referred to mean sea, level instead of to 
mean high water, as heretofore, this being also in conformity with the recommondations of the 
Topogra1)hic Couference held a t  tho Coast and Geodetic Survey Office in 1892, 

Tho soaeou’s work closed August 26, tho sheet assigned to tho party being completed by that 
dato, and Mr. Tittmanii disbanded his party and returned to Washington, resuming charge thoro 
of the Oflice of Standard Weights and Measures. 

The statistics of tho season’s work aro as follows: 

Shore lirio surveyed, in etatute miles _____. _ _ _  _ _ _  _ _ _  --. ._____ _ _ _ _ _ _  .____. ____.. ____._ - _ _  - ._____ 25 
Railroads surveyod, in statuto milos.. - - ___. ._____ _ _ _ _ _ _  .__.__ _ _ _ _ _ _  _____. _____. .__._. - -  - .___.. 8 
Streate niid roads survoyod, in statuto milos . - -. - ~ - - - - ~ . - - - -. - - - - . - - - -. _ _  - -. - - - - -  .- - - -  - - . - - - - . 38 
Area survoycd, in squaro statuto milos.. . . ~ ~ __.___ - __. .___ _ _ _  __.  _ _ _ _ _ _  . - _ _ _ -  - -_-- .  - - - - - -  - .____. 5) 

The roport of the chief of the party is accompanied by ;I sketch showing tho moa of topog- 
raphy esecuted aud the positions of tho now trigononietric points determined. 

ToTographic resurvcy of Boston l€arbor.-l?ingl~am sheet.--In the topographic rcsurvoy of 
I3oston Harbor, tlie area covered by projoctiou No. 2, the Iimits of which have alroady been 
given, \vas assigned to the party under the direction of Assistant R. &I. Bacho. This projection, 
which has for convenience been designated the Hingharn sheet, inclucles in its arm the towns of 
Weymouth, North Weymouth, East Weymouth, and Hingham. 

Mr. 13ache reached tho working ground June 2G, organized Iiis party, aid  begsn tho erection 
of siguals on tho 28th. The necessary preliminary triangulation was executed by July 10, and the 
topographical work proper was inaugurated July 11 and continued until November 1, when the 
sheet was completed. 

Mr. Bache reports that  this topography is of a mor0 intricate charactor than any he has ever 
seen within a like area, even in tho saxno region. With tho exception of a few great Ilills, the 
country is composed of a jurnblo of accidents of surface, varying from 60 to 80 feet in height 
complicated by wooded swamps at various olevations, and covered with iiumoroiis highways and 
private roads. The towns of Weymouth, North Weymouth, East Weymouth, aud Hiugham, wit11 
their connecting roads interspersed with houses, practically form one coritinuous villago occupyiiig 
an area of nearly 8 mquare miles. 

On the completion of‘the season’s work the party was disbanded and Assistant Bathe roturnod 
to Philadolphia, Pa., and resumed charge of tho Coast and Geodetic Survey suboflico. 
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The statistics of the field work are given as follows: 
Numbor of siguals orooted _____. ___.._-__._____.. -----.- _ _ _ _  - ....___.__. - -..._ -__. 
Number of geographical positionll dotormined, trigonometrically. - - - - . - - - - - - - - - . . . - -. - - . - . - - - - - 3 

2 
Aroa of topography surveyed, in squaro miles. - - - -. . - - __. . - - _ _  - - - -  - _ _  - -. - - - .. ._ - - - - _ _ -  - - _  - - - -. - 10) 

Crook arid pond shore lino survoyod, in statuto milos. - - - -. - - - - - . - - - -. . - - - -. - - - - -. - - - - - - -. - -. - 83 
Rivor shore lino suivoyed, in squaro milos. _ _ _ _ _ _  .____. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  ___. _ _ _ _  _ _ _ _  13* 

Longth of ronde and stroeta surveyed, in stututa miles. ..____ _ _ _ _  _____. _____. .____. _.____ _____. 543 
Longtli of rnilrond siirvoyod, in statuto milos.. - -. . - _ _ _  - .____. _ _  _ _  - - ._ ____.  - ___. _ _ _  _ _  - _ _  -. - - _. 
Numbor of topogrnpliical shoots completod.. . - - - - - - - - - . - - - - - - - - _ _  - -. -. - - - - -. . - - - 8 

1 -. - - . . . 
Topograplhn 1 resurvey of Boston Harbor.-Roxbzcry sheet.-Projection No. 4, extending from 

tho Noponsot River to Charles River, was assigned to Assistant Charles 11. Boyd, wlio organized 
a party and began work on the southern part of the sheet on June 15. The area covered by this 
sheet, bosidcs containing a large varicty of natural topographical details, is thickly dotted with 
suburban villages and residences, and the clonse foliage of s h a h  and fruit trees and ornamental 
shrubbcry, by rcstricting the view, interfered considerably with the exocution of the field work. 
Botwithstanding these dificulties, homever,fair progress was m:ide until August 26, when Assistant 
Boyd, in accordance with instructions, disbanded his party aut1 turned over tho instruments and 
unfinished sheet to Assistant D. B. Wainwright, who was about to begin work 011 the adjoining 
projoctioii, No. R. 

Tho statistics of the work to that data are as follows: 
Area survoyed, in squnro statuto milos. ._ _ _ _ _  _.._ . . - __.  _ _ _ _  _ _ _ -  .. _ _ _ _  _ _ _ _ _ _  .___ _ _ _ _  _.____ _ _ _ _ _ _  
Shore line survoyod, in statiite milos.. . __. .____. .____. .. ___. .____. .__ __. ___... .____. ._____ _ _ _ _  154 4 

T'opographical resurvey of Boston Harbor.-Boston s1wt.-Projection No. 5, embracing tho 
city of 13oston north of' Massachusetts avon~io, ports of Somerville, Cauibridgo, Brookline, etc., 
was assigned to Assistant I). B. Wainwright, and subsoquciitly the unfinishod part of' projectioii 
No. 4 was adilcd in conscquenco of tho cliscontinuanco of Assistant Boyd's party, as alroady 
mentionod. Mr. Wainwright orgunized his party aud bogan operations on the Boston sheet iu 
the latter 1m-t of August, first determining with tho plane table a large numbor of objects, such 
as church spires, towers, otc., to bo used as signals on the further prosocution of' the work. The 
surroundings of t l i u  cities wero conipletcly survoyed with tho pliHlf3 table, as n w o  also tho wharf 
lines, water fronts, and such streets mid avenues as furnished tho best ~ C U I I S  of controlling the 
platting of tho compilations and reductions from the city maps. The bulk of the cities of Bostoii, 
Carribridge, Somerville, mid Brooklino wero thus compilcd aud reduccd and platted 011 tho t o p -  
grapliical slicets, thus saving tho Survey great oxpenso, and nlr. Wainwiglit :icknomlcdges tho 
courtosy of the city ongineer, city surveyor, and chief eiigineer of tho board of survey, ol' Boston: 
tho city ougiueers of Canibridge, Somervillo, and Brighton, and tho several nrembers of tho State 
Topographical Survey, in furnishing iiiucli valuablo datn and giving access to their liiaps. To Mr. 
Hodgden, tlio chief engincer of tho board of harbor conimissioiicrs, lie was espccially indebted for 
placing a t  his disposal a coriifortablo drafting room in tho Coinrnonwealtli Building. 

Work was continued until Decoinbor 21, wliun, owing to tlio lateness of thc so;1so11 and 
contiuucd inclement woathor, the party wiis disbaiidod and Assistant Wainwright returned to 
Washington, whero be was ongagod upon his otlice work until April 1. Tho resumption and 
completiou of the work in tho spring of 1S95 will be treated in another paragraph. 

Aroa survoyod and couipilutl, in sqiinro statnto miles. - ~ ._ _ _  - - -. - _ _ _  ~ - - - - -. - __._ . _ _  - _ _  - . .____. 19 
LongLh of wharf and rivor lino survoyod, in statute milos. .. ___. .__ __. _.___. _____. _ _ _  - _ _  . _ _ _ _ _ _  80 
Numbor of topographic sheets workod on.. - - ___. ~ - .__. . . ____. . ____.  - - - - -. . -. -. . - 2 

The statistics of the soason's work are as follows: 

_. - - - - -. ~ ~. - - 
!l'opo.qraphk resurvey of Boston Harbor.-Chelsea sheet.-Projoctiou No. G ,  with limits iriodified 

to includo Chelsea, and iucluding also tho corporate limits of Everett aud Revere and portions of 
the cities of Malden, Medford, and Somerville, \vas assigned to Assistant Washington I. Vinal, 
who organized his party and bogan field operations on Juno 13, 1804. 

Work was continued without intermission until Novomber 9, mhon the sheet being completed, 
the party was diubaiided and Assistant Vinal roturued to Washington and took up tho inking 
and other office work iucident to his field labors. 
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Mr. Vinal, in his report, acknowledges tho valuable assistance, in the way of bench heights, 
tracings, etc., which was given him by-the engineers of the cities that  came within tho limits of 
his survey, as well as by tlio o@ce assistants of tlie Massachusetts Town Boundary Survey, and 
states that  owing t o  the rapid growth of the suburban towns and cities, tho recent adoption of a 
comprehensive sewage system, tho opeuirrg and grading of new streets, and tlie reclaiming of 
extcnsivo tracts of marsh lands, i t  was found necessary to go over the entire area carefully with 
the plario table to note artificial changes of the surface and deviation from original plans. 

He gives a full description of the country covered by his sheet, and enumerates the works of 
improveiiient now in progress. 

The work of the season is platted on one topographical sheet, scale 1-10 000, and the following 
is a tabular statement of the results obtained: 

k o a  survoyed, in squaro statute milos. .__ __. _ _ _ _  -. _ _  .. ___. _ _ _ _  ___. _ _ _ _  _ _ _ _ _ _  . ____.  .____. .____. 14 
Length of shore linu of rivor, including wharvos, in statuto miles. __. .. _ _  ___. ._ - _ _ _  . . _ _ _ _  _.._ 24 
Longtli of shoro line of crooks, ponds, otc. _ _  ._ __. _ _ _  _____. _____.  _ _ _ _  _____. ._ _ _ _ _  _ _ _ _  _ _  _ _ _ _  _ _ _ _  33 
Longtli of roads, including streets and railroads, in titatuto milos. - - - - -. - . - - - - - . ~ - - - - - - -. . - - - ~. 160 
Topographic sheets fiuishod, scalo 1-10 OOO. __.  . . . . _ _ .  . -. ~ ._ - -. . _ _ _  _.. . . - __,  ._ ._ .__ -. .._. .. _ _ _ _  1 

Itcsun~ption and completion of thc resurvcyof h’oston JIarbw i ? ~  the qwinq of 2895.--On April 1, 
Assistant n. B. Wainwright reorgmized his party Sor tlie completioii of tlie work on projections 
Nos. ~1 and 5, including the city of fioston and snrrouiJdi1rg ton7ns, alid continued j i i  the field until 
near tlie close of the fiscal year, when the work was fiirislicd. During tlie latter part of June a 
portiou of the party was sent to New Bedford to recover stations, erect signals, :uid malm other 
preparatiolis for tlie survey in that vicinity, and the remainder of tho party followed on the close 
of the Boston work. 

I n  his final report on the Boston resurvey, Mr. Wainwright givos an interesting historical 
account of t h e  laying out of the city of 130ston : k t  tho time of its first scttlement, antl the great 
topograpliic:tl ch:uiges that Iiavo since taken place, especi:~lly since tlie date of tlie litst survey, 
about forty years ago. Theso changes qqily to tlio natural as well as tlio artificial fe:itures, many 
hills having entirely clisappertrcd, while others liavo been miicli reduced in licigli t, tlio iiinterial 
]laving beeii used in filling up coves and shalloms, and producing the niorc r e g u l : ~  outliiiu of 
water froirt that exists to-day, a i d  extensive areas of marsh I:md liaviiig been rcclainiecl aud 
closely built upon. 

The st;ltistics of tho work from April 1 until tho close of tho liso:il ~’(xtr :LI’(: ils fbllows: 
Area surroyetl and compiled, in square Htatiito niiloe.. . . . . ~. - ~. - . - ~ - - . . ~. - ~. . - - - . . - . ~ . - . . . . . . . 9 
Length of rivor shoro line survcyod, iu statute miles. . . ~. . -. - ~ - -. - - ~. . . ~ - - - - - - - - - . - - ~. . . . . - ~ - . . . 12 
h’umber of top9grapliical hheets completed. -. ~ -. . ~. ~ ~. . . - - - -. . . - - ~ ~. . . . - - - - - . ~. ~ - . . . . - -. . . . . - 2 

Hydrographic resurveys near Bostoir, JU~SK-I~Y tho Superintendent's instructions, dated June 
29, Lieut. Robert G .  Peck, U. S. N., Assistant, Coast and Geodetic Survey, commanding tho steamer 
A. D. Baclw, was directed to conduct hydrographic surveys 011 the coilst of A1:issacllusetts. Work 
was begun on July 1G and closed Novem1)er 12. Of the four moirtlis occupied by this work a1)ont 
two weeks were spent it\ special hydrographic devclopmcnts il l  that portion of Boston Bay 
extending from Cohasset to Scituate arid in  tlie waters of Broad Sound. Several discoveries of 
sunken rocks were made, antl concerning these special reports were at once addressed to the ofice. 

Between August 22 and September 20, a hydrographic resurvey of Lynll narbor, Saugns 
River, and Chelsea Creek was mado, and tlren the resurvey of the maters extending from Na1l:iut 
to Cat Island, includiiig the harbor of Marblohead, was talreii iip and prosecuted until Xovuinber 
6. The general soundings in this area were completed, but special dovelopinciits remain to bo 
made during a subsequent season. 

A special examination, called for by supplemental instrnctions dahd July 5,  was made of 
Tinkers Ledge and of other shoal wattor to tho eastward of Tinkers Island. 

Leaving Marblehead on November 7, the Rache made a special examination of seveu sliod 
spot,s in the approaches to Boston Harbor, which had been noted in tho survey of 1803, ant1 which 
had been afterwards searched for unsuccessfully. 

Field work closed November 12. 
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The oficers of the ship were Lieut. ltobert G. Peck, U. 5. N., commanding; Licut. W. S. 
Beiison; Ensigns G. W. Kline, C. Bf. McCormick, and ,J. W. Oman; Passed Asst. Surg. G. IT. 
Barber; Asst. Engineer A. McAllistcr. l’ay Yeoman J. L. Dunn served as draftsman, and Thomas 
S. Martin and William 1-1. De Luce as rccorders. 

The statistics of the season’s work are given as follows: 
Area soiinded, in  sqiinro geographic milcs. .  ~ - - -. . - - ~ -. . . - - -. . - - - ~. - -. ~ . - ~ - - ~ . - ~ -. ~ . ~ ~ ~. ~ ~ ~. 41 
Number of iuiloe ruii wliilo sounding. ~ ~ - -. . - - - -. . . - -. . . ~. --. . ~ - --. . - - -. . . - - ~. . . . . - -. - - ~ - . - - - 981 
Number of angles moasiired . . - ~. ~ ~. . ~ ~ ~. . . . ~ __. . ~ - - - - - - - - ~. . - ~ - -. . ~. -. . . - - - ~ . . -. . 17 179 
h’nmbcr of soiindiugs recorded. . -. ~ ~ -. - ~. . - . - - - - - - - - - - ~ . -. . ~ -. - . . - ~ -. ~. ~ ~ -. . -. . . - - -. . . - ~ -. . 03 401 
Number of tidal etntions ostablisliod . ~ - - -. . - ~ - -. . - - - - . . - -. . . . . . - - - -. . - ~ - ~. . - ~ ~ -. . . -. . . . - ~ -. - 8 

IIydrograplLic exanaiitations of reported dmgers  in Biixards Bay ,  -~rrsRael~?csetts.-After 
completing tho hydrographic exnniiriation in tho vicinity of York Spit, Chesapeako Bay, in July, 
1SO4, the steaiuer Endeaz‘or, nnder tlie comniaiicl of l~ieut. 1,. M. Garrett, U. S. N., proceeded to 
Buzzards Bay and mado special examinations of reported dangers in that locality. A number of 
suiikeii rocks wero found in the entrance t o  Cataniouut Harbor, off Bloiiumeiit Beach, and off 
Miahauui. The Ribbon Xeef was also newly developed. 

On tho coupletioil of this work Lieutenant Garrett proceeded with the vessel to Narragansett 
Bay for the purpose of iiiakirig further special hydrographic examinations. 

The statistics of the Buzzards Bay hydrography are as follows : 
Nuiiiber of angles memurod ~. . . . . - - __.  _ _  ~ -. . . . - - _. ..._. _ _  - - ~ . -  ._._. - - __.  . - - - ~. . - - __.  . - -. ~. _.._ 218 
Kumbor of soundings takun - -. . . . -. . - . ~ ~ - -. . ~ ~ - - -. . - - -. . ~. -. . -. . . . . -. . -. . - . ~ ~. -. . - - . . - -. 537 
Sumber of miles of sounding liues ruu. ._.. . - - __. __.. . - ___. .. ___. ._. _ _ _  _ _  _ _  .__. . . - ~. . . __.  . ._ ~ _ _  13 

Topographic resurvey of the  shores of Buzzards B a y ,  Nassachusetts.-A resurvey of Buzzard 
Bay being urgently needed, on account of the nuinorous changes reported since the last survey, 
completctl fifty years ago, four topographical parties have boeii assigned to duty in this region, 
and it is hoped and expected that tho work will be comploted this season. Owing to the lack of 
funds the parties were iiot able to take the field before the latter parb of June, so that the result 
of the resurvey can not be given in this report. The parties are uuder tho charge, respectively, of 
Assistaiits W. I. Vinal, Stehman Forney, D. B. Wainwright, and J. A. Flemer. 

.Hydrographic resurvey of New Bedford Harbor aiid a1poaches.-This being a part of the 
contemplated resurvey of Bnzzards Bay, and being of the first importance, Lieut. G. C .  Hams, 
commanding the schooner Eagre, m:is directcd to begiri work iii Nay, or as sooii as the repairs of 
his vossel were completed. There being ;L sufficient iiumber of wcll-detcrniiIied points available 
a t  this locality from which othors could be dotermined, the hydrography could be executed in 
advance of the topography. The hydrographic resurvey of tho  whole bay will follow in order as 
sooii as the topographic parties can comploto tlie shore line i u i d  furnish the reqnisi te geographical 
positions. 

The naval officors coniposing the party of Ideutoiiant Eauus aro as follows: Liout. C. S. Itipley, 
Ensign W. A. Edgar, aiid l’ay Yoeiiiaii William 13. Proctor. 

The statistics of the work to Jiuie 30 are as follows : 
Numbor of miles (geographical) of sonuding linos. . - - - -. . - - __. ~ - - - - - - - -. -. . - - ~. ._ - - - ~ -. . - - - 3413 
Kiimbur of anglee memurod.. - -. . . . ~. . __. . - - __.  ~. ~ _ _ _  . . -. -. . ~ - - -. .. . __. _ _  _ _ _ .  .__ - __. . .__. . 3 308 
Nunibor of eountlings talcon. -. _ _ _  _ _  - - _ _  _ _ _  __. . __.  ._ - ~. . . - - __.  ._ - -. . ___.  ~ - - __.  - __.  . - - __.  . 22 9S5 

IIydrographic rcsurv y s  mid syecial deoelopients on the coccst of i~lrrssachzisetts..-Lieut. W .  P. 
Low, U. S. N., Assistant Coast and Geodetic Survey, in  couimarid of the schooner Eagre, \vas 
engaged on July 25 in verifying the position of rocks and s1ioa1s7 anti running lines and soundings 
for the tlevelopment of special features on liydrograpliic shoots 21G7, 2161, 2163, and 214G, Boston 
Uarbor and approaches. 

On Jnly 27 the survey of Salem Harbor was commoncod and carried on until October 9, Then 
tho E u p e  was moved to Qloucester for the survey of that harbor. This -was carried on until 
October 23, after mliich work was resumed on tlio Salem sheet and prosecuted up to December 8, 
when it  was finished. 

The following otiicers were attached to the 3 a p - c :  Lieut. W. 17. Lorn, U. S. X., commanding; 
Lieut. C. 5. Riploy, U. S .  X.; Ensigns L. ET. Chandler and W. A. Edgar, U. S. N.; Pay Yooman 
William B. Proctor; Ships Writer James Proctor. 

S. DOC. 25-2 
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Statistics from June 30 to December 8 are as follows: 
Numbor of geographical iriiles ruu whilu aorrntling _ _ _ _  __.  - _. . . _ _ _  - ._ _ _ _ _  __.  - .__ .__ .____. _ _ _ _  820 
Number of angles mcauiired. - - - ._ - - -. ~ - ~. . - - - - - . - - -. . - - - -. ~ - - - - - - -. - - - - -. . - - - _  ~ ._ - -. - -. . - 13 086 
Number of soundings rocordcd. _ _  _ _  - - -. ._ - ---. _ _  - __.  _ _  ~ - -. _ _  ~ __.  .____. _ _  - _ _ _  . - - - . _ _ _ _ _ _  - 63 972 
Numbor of tidal atstions estoblished. - ~ - - .  - - - -. . - - - - ~ - - -. . ~ -. - - .  - - ~ ~. ~. - - ~. . . - - -. . - - - - _  - __. - 3 

1 Hydrogmphic sheets finiahud, scalo 1-10 000.. - - - - - . . ~ - -. . - - - -. -. . - - ~ ~. . - - - - ~. - - . - - - - ~ - ._ _ _  _. 
Phpical l~ydrogruplL~.-~TortlL shore 03' Xuntuc1;et Island, .Mussachusetta.-At the beginning 

of the fiscal year, the party of Assistant H. L. i\Iarindiii was already in the field in pursuance of' 
instructions from tlie Superintcndent, dated May 17. The c:iml) was first located a t  Trotts Llill, 
about 3 miles west of the town of n'antucket, and active field operations were b e y n  on Julie 7. 
Nr. 35. V. Safford, who had considerabla previous experieiice in this class of work, was assigned 
to the party as additional observer, mliile Messrs. 13. It. Griswold mtl IT. T. Mardial1 served as 
recorders, and Mr. Fred McElroy as tidal observcr. A crew of' ~iien to row the boat a i d  assist in 
the topographic and leveling work completed tlie party orgtenixation. 

The main object of the expedition was t o  secure accurate data for the coiistruction of a base 
map for comparison with future surveys, in order to detc~rniiiir, tlic nioveluents of the coast line 
and the laws and forces governirig thorn, b u t  the survey also serves tlie immediate purpose of 
correcting arid supplementing the inshore hytlrography of the published charts. 

Tho survey of tlie southern shore of the island mas completed in 1891, but it was then decided 
that the survey should be evtcuded to include the retnainiug shores, and those of Marthas Vine- 
yard also, in order to obtain a iiiore compreheiisive view of the effect of current and  tidal action 
iu the locality. 

In  detail the work consists of laying out cross sections iiornial to the shore a t  regular dis- 
tances, and in souuding accurately along these lines until :I depth of from 30 to 3G feet is reached. 
The cross sections are then continued inland for a short distance by lines of Icvels referred to  the 
plane of mean sea level, as derived from a permanent tidal statio11 in the vicinity. In this 
instance the tidal station was Iocated a t  Swain's Wharf, in Naiitucltct Il:irbor, aiid continuous 
observations were inado there from June  to September, but 8s the work progressed, temporary 
staffs were also erected at  various points, and connected with tho main station by simultaneous 
tidal readings. Perinanexit bench marks were establishetl a t  various points, and coiinected by 
spirit leveling mi th  the cross-section lines and with the plane of inean sea level, as deduced from 
the tidal observations. By ineans of the data furiiislicd by Assistant Marindin i t  will be possible , 
at  any time in the future to relroduce any or all of the cross-section lilies established by him, a i d  
a comparison of the elevations and deptlis then found up011 them, with those xiow existing, will 
shorn the nature and extent of the natural changes accom1)lislicd or iii progress. Any extension 
or erosion of the coast line, or its gradual elevation or subsidence, mill thus be indicated, and 
much light thrown upon important physical problems. The ordinary hydrographic surveys for 
chart publication iu the interests of iiavigetion mill not suflioe for such purposes, as in them the 
relations between land aud water areas are not determined, and moreover, the soundings taken 
near shore are not sufficiently iiiimerous, nor measured and located with sufficient accuracy. 

The meau rango of the tide a t  Swain'g Wharf, as derived from 112 readings of high and low 
mater, is 3.07 feet, a result differing by only a few liuiidredths of a foot from that obtained from a 
long series of observations at the same point in 1854. 

The subsidiary tidal stations on Nantucket Island ~vere located a t  Trotts Hill, Eel Point, Xad- 
dequet Harbor, and Smiths Point, but the observations a t  Trotts Hill and JIaddeqnet Harbor 
only were used in the reduction of soundings. The observatio~is a t  Smiths Point indicate an 
interference both as to time aud range of tide, the interference being dlle to  thc opening in the 
south beach. How far the en'ect reaches into the sound mas not ascertained. 

By September G the circuit of' the Island was completed by connecting with the work of 1801 
at Smiths Point, and the camp was then transferred to Marthas Vineyard and pitched between 
Edgartomn and Cottage City. From this point the north Shore Of Chappaquiddick Island could 
be reached and the work extended westward as far as the lateness of the season would permit. 

A self-registering tide gauge was established :et Edgartowii light-House, ant1 subsidiary 
gauges a t  the railroad bridge and at  Bath House Wharf on Chappaquiddick Island. The mean 
range of the tide at Edgartomn tidal station was found to be 2-30 f'cet. 
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Work was continued until October 19, mheu tho party was disbanded and Mr. Msrindin returned 
to Washington. During the latter 1)art of the season tho weather was very unfavorable and much 
delayed tho progress of tlie work, aiid on October 10 a severe gale did coiisiderable damage to the 
camp and outfit. 

Tlie results of the season’s worlc are showxi on two hydrographic sheets and on tho progress 
sketches which accompanied Mr. Marindin’s report, and tlie statistics furriishctl aro as follows : 

Numbor of cross sectioiis laid oiit . _ _  - _. . - ~ __.  ~. . . _ _  ._ _ _ _ _  ._ _ _ _  - .. ___. . _ _  ~ ._ __. . - - _. . _.__ 2% 
Numbor of cross scctioiis souudod - __.  . - - - -. . ~. __. . . . - _ _  __.  -. - _ _ _ _  _ _ _  _ _ _  .__ - _ _  .__. _ _  ._____ . 266 
Numbor of angles to dotorniiiio soiindiiip on CI’OSL) sectioiis . -. _ _ _  . _. . . __.  . . - ~ _ _  __. . ___. _... 5 636 
Nuriibor of uugles to deterluiilu thuotlolito Ntatioiis. ._ - - _ _  . -. - _ _  . _ _ _  _ _ _  _ _ _  . ____. . - - - ~. .__ __. 1 522 
Number of iiiileA of lorrls 1’1111.. . - -. . . - - ~ ~. . - -. ~. . - -. -. . ~. - - -. . . . . - -. . ~ - - -. - ~ - - -. . . . - .  - - - - - 
Number of miles of lovcle on cross sections.. . . ~. _ _  -_._ -. . . . . - - ~ -. . - - - _. . __.  _ _ _ _  __.  - .  - - __.  
Number of perinaucrit beuch ItinrliA establisliod. ~. - - ~ -. . - - - -. . - - -. . . . . - - -. . . -. . - - -. -. . 
Number of titlnl stations.. . - -. . - ~. ~. . ._. . _. . . _ _  _. . . _. . ._. - ~. ._ - __.  _-___.  . __.  . . . __.  _.._ _.__ 

23 *2 
14 -6 
11 
8 

Mr. Marindin commends Iiiglily the cfficiency and zed of Messrs. Safford, Orismold, and 
Marshall. 

Mr. Marintliii miis ocoupietl t i t  tlic ofice i n  W:ishiugtoxi until tho close of the fiscal year in 
working up tlie rosiilts of his season’s field operatioxis iind in preparing a report on tho cliaugcs 
of the bar a t  tlic entrance of Kantucltet’s inner harbor since 1888. This paper will appear as :in 

appendix to this report. 
Hydrograyhic msurvcys i u  Nantucket Sound and Iiydrograpliic exawination in ATarrqn?Lsett 

Buy.-The steamer Blake, Lient. (+. W. Jlentz, U. S. N., Assistant, Const and Geodetic Survey, 
commanding, miis undergoing repairs :it Now York from Juno 30 to July 31. Under instructions 
from the Superinteudent, tho Blalie arrived at  lIysnnis, Mass., August 3, and began the resurvey 
of that  part of Nantucket Sound Lotmeon Palmouth aud lfyannis and Hyannis axid Great Point, 
Tidal observations mere made night and day from August G to September G at a gauge established 
a t  Hyannis. Another gauge was est:iblishecl at Mouoxnoy Island, aud a series of continuous 
observations for a plaiio of referenco for that pilrt of tho sound were iiindo from September 24 to 
October 26, and tlio planes of the two gauges were related to each other by simultaneous 
observations on September 25 aud 2G. 

The hydrographic work \vas platted on two sheets on scales of 1-20 000 and 1-40 000, but 
owing to  unfavorable weather neither of the sheets mero completed wheii the work was brought 
to a close on December 1,1894. 

After leaviiig Nantucket Sound tho Blake made a successful search in the vicinity of Wick- 
ford Harbor for the rock upon which tho steamer Qe/tertcZ 1i;td struck earlier in the year, aud 
determined its position. Tlio Illnke rcacliecl Now Tork on T~eceinber 14. 

Lieutenaut Mentz speaks in terms of tho highest praiso of tlio services of Lieutonant Tillman, 
and commends the zeal of tho other officers and men in the perforxnauco of the duties assigned 
to tl1om. 

Tho following oflicers served on the Blalze: Lieut. G. W. Mentz (comninnding), Lieut. J. A. 
Shearman, Liout. E. II. Tillmaii, Ensigii LI. K. IIines (froai October 27), P. A. IGngiueer I<. McAlpine, 
Asst. Surg. B. R. Ward, and W. S. Crosby, pay yeoman and recorder. 

Tho following are the statistics of the season : 
Area aouuded, in geographicill irlilos.. _ _  -. __.. .____. ._.._. _____. __._ ._. __. __._ . . . ._. .. __. . 73 
Numbor of goographicid milus rim while soiintliug.. . . . - . . - . -. . - . - -. . - - - -. - - - - - - - - - -. . . . -. . . 819 
h’umber of angles measured. ~ . . - - - - . - . - - - - . . ~ ~. - - - . . . . - ~ - - - -. . - - - - . - - . - - -. - . - - - . . - - -. . - -. - - 6 389 
Numbor of soiindinp -. - - - -  .-.. ...- --.. .--__. -..- .----. ...- ..---. ---. .--__. __.. --.. _ _ _ _  _.__ 43 2% 
Number of tidnl stations ostnbliahed.. -. _. . _.. . --._ ._. - _ _ _ _  .... _. . __. . ._ __. _._. .____. .. _ _ _ _  2 
Number of hydrographic ehoets - - ___. ..._ .__. _ _ - _  .__ - _ _  ._._ _.. - - .__ .____. .. ___. .. _._. .._._. 2 

At tho close of the season tlie Blake proceotled to New Yorlr for necessary repairs, ana in the 
latter part of the fiscal year Lioutellant Meutz mas directed to resume tho \vorlr aiid to make 
certain special examinations in Nantucket and Vineyard sounds. The results mill bo duly sot 
fort11 in the noxt annual report. 

Town boundary line su1’vcy.s for the State of Nassachusetts, cowtinued mder the direction of the 
Topographiaal Surveg Co?n?nission of the State.-Assistan t lloury L. Whiting, during the fiscal 
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year, continued to serve as chairman of the Topographical Survey Commission of the State of 
Massachusetts, and under his direction the work was carried forward westerly from tho limits 
reached in the previous field season. This work mas originally commenced in tho cities arid towns 
on, or near, tho seacoast heonuse of the advantages and facilities afforded by the numerous 
triangulation points of the Coast and Geodetic Survey, which gavo already-determined bases, but 
as the survey extended into tlie interior of the State tliese determined points became more sparse, 
and i t  became necessary to interpolate others by nica~is of a secondary triangulation. Tlie execu- 
tion of t h i s  supplemental triauguletion was nssigucd to Assistant C. TI. Van Orden, but lie \vas 
unable to take the field iu person until October 1,  as ?le was engaged from July to September, 
inclusive, on runiiiug :I line of levels from Albany to Ilobbs Ferry, N. Y., as mentioned elsemliere 
in this report. Two other parties, however, wero i n  the field early in the soason connectiug tho 
town boundaries with the existing triangulation ; these parties were under tho charge, respectively, 
of Messrs. E. E. Pcirve arid W. C. Hamley. Mr. Peirco continued the surveys in Middlesex County 
to the close of the field SeaSOIi of 1804, and in tho spring of 1895 transferred his party to the 
Connecticut River Valley, determining the valley tomriships f i  orn tlie Connecticut State line 
northward. Mr. Rawley mas assigried to duty in the southeastern part of‘ Worcester County, and 
remaiued in t h e  field froin Jiily to  October. 

Assistant Van Orden took up the trianguIation east of tlie Connecticut River on October 1, 
and continued in the field until tht?  end of November. Work was again resumed in the fipring, but 
Mr. Van Orden, having ineaumhile been granted a six month’s furlough, the charge of the party 
was given to Mr. ,James B. Tolley. The work was Atill iu progress a t  the close of tlie fiscal year. 

The original descriptions of the maiu triarigulation stations, with sketches, their geographical 
positions aud other data necessary for the prosecution of this work, have been furnished to the 
State Cornmission by tho Coast and Geodetic Survey Office. 

Assistant H. L. Whiting, in addition to his duties in connection with tho State. survey, has 
had general supervision over the survey of Boston Harbor and vicinity, as mentioned under that 
head, and from tiriie to time inspected the work of the topographical parties; lie has also continued 
to serve as a member of the Mississippi River Commission, and attended the various meetings of 
that body during the year. The first meeting was held a t  New York in August, 1894; the second 
a t  St. Louis, Mo., in November, and ou this occasion the semiannual inspection of tho river from 
the  mouth of tho Ohio to tho head of the passes was made; tho tliircl meeting mas also held at St. 
Louis i n  March, 1895, and the second iuspection of the river was theri made; the fourth and last 
meeting was held in New York in June, 1895. 

A special report on the changes in New Orleans Harbor was presented by Assistant Whiting 
at  the Jurie meeting of the Commission, and mill probably appear iii their :iiinual report. 

Hydrographic examinations, a d  additional lqdrogruplq i~ Narragansett Bay and ricinity.-Tho 
steamer Xndeavor, under tlie command of Lieut. I J .  IT. Garrett, U. S. E., after the completion of the 
hydrographic examinations iu Buzzards Bay, Massachusetts, proceeded to Xarragansett Bay and 
made a search for a sIioa1 which liad been reported as existing of?’ tho west side of‘ Hog Islalid. 
The shoal was fouiid aud a thorough hydrographic survey was made of the vicinity. Tho shoal 
has a depth of 13 Seet a t  ~iiean low mater. Additiond hydrography was tlien executed in Potters 
Cove, the northern part of Salronet Itiver, and “The Cove.,’ Lieutenant Garrett, ou the com- 
pletion of this work, proceeded with his Vessel to his regular season7s work in IJong Island Sound. 

The statistics of the work in Narragansett Bay and viciiiity are :is Sollows: 
Xurn1)or of milos of eounding liiios run (geograpliicid) . . . - -. . . . - . . ~. . . - - - . . ~ - . - - . . ~. - ~. . . . ~ 22 
Nuniberof rmgleemeasurod .... ____.__ ~ .._..... _ _ - - _ _  - - - . - -  -. .- .----.--.- .-- -..-_ . .___._ _ _ _  91 
Number of souudings taken. ___. - __. ._._ .__. _--. .--. ..-. - - - -  _._. .-.. _..- -_- .  - - - .  .-. - . . . . ._._ 1 82ti 
Area EUrVopd, in square geographical miles. - -. -. . -. . . . -. . . . -. . . - - -. - - - - ~. . . . . - . - -. 2 -. . ~. . . 

Clo,w of the record at the automatic tide gauge etation at Newport, 11‘. I.-The tide gauge station 
a t  Fort Adaim, Nemport, R. I., established iu March, 1892, was discontinued 011 February 7, 1805, 

record for the fiscal year being completed to that dato, And tho Reries from 1892 being suffjcieut 
for the purposes of’ this Survey. Mr. David Hamilton conducted the observations a8 heretofore, 
under the superintendence of the United States engineers stationed at  the post, who kindly con- 
sented to render this service. 



REPORT FOR 1895-PART I. ABSTRAC’I’S O F  REPORTS FROM FIELD PARTIES. 21 

Hydrographic examinations in Long Island Sound-The steamer Endeavor, under the comiuand 
of Lieut. L. M. Garrett, U. S. N., after tho completion of tho special esaminations in Narragaiisett 
Bay, described above, made a liydrographic es:imination :810ng the northcrn shores of Long Island 
Sound from Fishers Island to Throgs Neck. A large number of roclrs were located mid many 
special features dcvcloped, tho season’s work closing in Kovcmber. 

Lieutenant Garrett. with his party, also assisted in tlio establishment of tlie range signals for 
the naval speed-trial coiirse iii Long Island Sound betwcen Cornfield l’oiiit and Stratford Shod, 
arid located the red sector of tho light-houso on Execution Iiooks. After the coiiipletion of thiv 
work, Lieutenaiit Garrett, with his vess(d, proceeded €0 the niouth of Delawaro Bay for the 
purpose of inalririg a hydrographic rosurvey of tho breakwater anchorage. 

Tho statistics of the Loug Islaiid Sound work aro as follows: 

Arou surregod, in square geographical miles. ~ ~ ~. - - - - - - -. . - -. - - -. . - - - - - - -. - - - - - - - - - - - - - - ._ - - 10 
Numbor of goograp1iio:il miles run in soiinding . . -. . . ~ - -. . - -. -. . ~ ~. ~ -. ~ . . . . ~ ~ - - - . - - ~ - -. - - ~ ~. 3% 
n’unibcr of anglcs rucasurotl.. - __.  ._ ___. _ _ _  - - __.  -. _ _  ~ _ _  - __. , . ._ .  ~ _. . . . . . _ _  .. . ._ _ _  __. - _... _. . 6 186 
Sunibor of soundings takon. - -. . . - -. - ~. . . . -. - . . . ~ ~. . ~. - ~ - -. . . ~. . . .*. . ~ ~. . -. -. . . - -. . ~ ~ - - -. . 24 350 

Tho naval officers attached to Licute~i;uit Garrett’s party during the season were Lieut. John 
J. 33landh1, Ensign C. P. Plunlrott, Pay Yeornaii C. Leo Green, Machiuist A. J. Miskimon, and 
Writer Eugene Veith. 

At  tlie closo of the fieason Ensign C. 1’. l’lunltett was relieved by Ensign C. N. McCormick, 
and Machinist A. J. Miskiinon rcsigmed and was replaced by Mr. J. C. Richards, who was trans- 
ferred Srom the Coast and Geodetic Survoy steamer Blake. 

Coi~tinuation of the topographical reszirvey of tlie south shore of Long Island-Before the close 
of tlio previous fiscal year Assistant C. T. Iardella hild talren the field for tho continuation of the 
topographical resurvcy of Long Island from the vicinity of Bellport mostmard to Patchogue, ant1 
eastward to Center Noriches, :ind thenco to Speonlr. This work TViN carried on until October 19, 
mheu the party was disbanded, aud N r .  Inrdella returiiecl to TTTashington. 

The statistics of the season’s work are as follows: 
Aroa eurveyed, in squaro statute lniles. - - -. . - -. - ._. . - - - - _ _  .__ - _ _  . - - - -. - - - - -. . -. - -. . ~ ~ -. ._ - _ _  34 
Length of ehoro h e  of crooks, il l  htatiite iiiiles. __. - .  _. . ___.  _ _  ~ __.  ~. _ _ _ _  _ _ _  - .  __.  . ~ - - ~. .-. - -. _ _  5 
Longth of roads, in  statuto inilos. - - - -. . - - - . . -. - - . . -. ~. . - - - - - . ~ - ~. . . -. - . ~ ~. - ~ ~. . - - - - - -. . . . - -. . 100 
Number of topographic ehoots. ~ -. -. . - ~ ~ . . . -. . . ~ ~ - ~. . - - - -. . . ~ - ~. . - - - -. . - - -. . ~ -. . - 

Mr. P. F. Weld, mho was assiguecl tu tho imrty it:, i w ~ r d e r ,  reiidcrul ;tcccptiLblo sorvice. 
Mr. Iardella reports that upon the shores of East Bay numerous hotels and cottages have been 

erected, and tho locality has acquired considersblo reputation as a healthful and attractive summer 
resort. 

In  June, 1595, Assistaut Iardolla, vas directed to  rcsumo the Loug Island work, and at the close 
of the fiscal year had organized his party at Speoiik. 

Aid H. C. l h i i 8 0 ~  was assigned to tho party, and Mossrs. lticliarcl I3. Derricksou and R. J. 
Griffin, jr., were iippoiritcd as roducii. 

The statistics of the work will appear in the nost annual report. 
Continuution of the tidal record at Fort Hainiltoit, l l T i o  Yorlt Barbor, by a self-registering 

gauge.-The self-registering tido gauge a t  tho Fort IIamiltou tidal station, cstablished in December, 
18‘33, has continued in operation during the wliolo fiscal year, and no break has occurred in  the 
record. Observer J. J .  Spaulding has coiitiiiuecl iti charge of tlie gaugo, and has made the iiionthly 
tabulations aud forwarded them with tho   no reg rams to tho office. 

Tlio tidal iiidicator a t  this point has illso continued in use, and baa proved very valuable to 
the mariEimo interests of tho harbor. A similar indicator will shortly be established ou the 
Delaware River a t  Reedy Island, an appropriatioii for that purposo having been inserted in  the 
appropriatioii act for tlie fiscal year 189G. 

continuation of the tidal record at the automatic tidal station at IITillets Point, Areto York.--Tho 
self-registering tids gauge set up a t  Willets Point in July, 1891, has continued in operatioil during 
the wholo fiscal yem, alld has furuished a valuable continuous record as heretofore. The United 
States engineer officers stationed at the post have kindly attended to the gauge and transmitted 
the records. 

33 - ~. . . ~ 
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Continuation of the topographic survey of the IIudson River.-Tlle continuation of the topo- 
graphic survey of the Ilutlson River northward frou the work of 1892 was assigned to Assistant, 
John IfT. Donn, who, as stated in  the last annual report, made his headquarters at Newburg, where 
the oiily steam ferry witliiu a radius of 16 iniles connects the two shores of tho river. 

It was found in geiieral that tho progress of improvements or the degradation caused by 
excavatioiis made by brick manufacturers had destroyed tlie reference niarks of t h e  old triaiigu- 
lation near the river shore. It was tlierefore necessary to use the lino Prospect Hill-Bald Uill of 
the triangulation of 1854-1856-as a base for establishing new points required in topographic 
work. 

The season’s work begun June 17 and closed October 30, arid during that time the topog- 
raphy was extended northward from Sewburg to Matteawan. 

The principal statistics of the seasoil’s work are as follows: 

Area of triangulation, in squaro etatuto miles . _____  _ _ _ _  .___.. _... _... ._._ _ _ _ _  ___. _ _ _ _  _____. __._ 49 
Number of goographical poJitiona dotermined ... - _ _  _. _ _ _ _  _ _  _ _  _ _ _ _  _ _ _  _ _ _  - _ _  ~ _ _ _ _ _ _  _ _ _ _  _ _ _ _  ._ __. . 7 
Area of topogr:ipliy, in equaro8t:ttuto miles _____. ._ _ _  _ _  ._ - __.  _ _  - _ _ _  .__ _._ . . . __. ._ -. .. . -. _. ~ _ _ _ _  13 
Length of shoro 11i10 of rivers, in statuto niiles .___ _ _ _ _  _____ .  _ _ _ _ _ _  ~ ___._ .____. ._____ _.___. _ _ _ _  - 11 

Length of roadn, in statuto miles. _ _ _  __. . - - - ~. _ _  _ _  _ _  - __.  ~ _ _  ~. - - __.  _ _ _  _ _ _  ._ - __. ._ - __.  . - - __.  .____. 67 
Topographic shoots finished, scale 1-10 000.. . - - - - . 1 - -. . -. ~ ~ - . - - - -. - - - - -. .-: - -. . - - - - . - -. . - - - -. 

Resumption of the survey of $?Le Hudson Eiver in t8e spring of 1895.-111 order to expedite the 
completion of the lIudsori River survey i t  was deemed expedient to detail two parties to this 
locality, a larger force being precluded by the limited appropriations and by tlie necessity of taking 
up other equally important work. 

Assistants John W. Donn and Williain C. Tlodgkins were tliereforo instructed to organize 
parties and begin operations in the latter part of June, 1893. 13efore executing the topography, 
however, i t  mill be necessary to extent1 the limits of the triangulation iu order to furnish the 
requisite geographical positions. 

Messrs. H. 1’. Izartl, Frank S. Nichols, and C. J. Slriniier have been assigned to Assistant 
Donn’s party and Messrs. Ed. hfereditli and John J .  Carlisle to that of Assistant Hodgkins; other 
necessary employees will be engaged in  tlic locality of the w-ork. 

The statistics of tlie seas011 will appear in the nest annual report. 
Leveling operations i v  Xeic I’ork, j k o m  Grcenbush to Dobbs Fcrry.-In the early part of the 

fiscal year Assistant C .  11. TTau Orden was temporarily relieved froni duty under the direction of 
tlie Town Boundary Survoy of Massachusetts and directed to riiii it double line of levels from the 
so called “Grist Mill” bench mark a t  Greenhis11 to tlie Coast and Geodetic Survey primary bench 
“V” at  Dobbs Ferry. The party was organized and work begnu July 2 aiid continued to Septem- 
ber 25, when the lines were completed. Mr. V:in Orden assumed for the height of the bench mark 
; I t  Grecnbusli tlie valuo obtaiucd by him i n  lS93 when leveliiig to that point from Boston, and his 
result a t  Dobbs Ferry is that bench mark i‘Y’’ is l0.3SS feet above meaii tide level a t  Bostoii. A 
prcvious determination of tlie Dobbs Fcrry bcncli mark by :I line of levels froin Sandy Hook gives 
its elcvatioii abovc mean sea level of that pl;ico as 0.628 feet. This discrepancy-O.S63 feef-is 
ratlier large for the distance run, but does not necessarily iiit1iciLte nil error either in the line from 
Boston via Greenbush or in the one from Sniidy Hook, as tlie identity of the planes of mean sea 
level a t  the two starting points 11as not yet beeii esta1)lislied. 

On the completion of the leveling work Assistant Viui Orden returned to Boston and resumed 
his duties under tlio direction of the Massacliusetts Topographical Tom~l Boundary Commission. 

Geodetic o~erations.-Coi~tiiauation ?I’ the ~econnaissnnce and triangulation in clouthern New 
,7ersey.--Tn accordanco with iustructions dater1 Jnoo 27,1804, Prof. E. A. Bomser, Acting Assistant, 
resumed the geodetic work i n  soutlirrii New Jersey on July 6. T h  first morlr of the soasoil was 
the building of a tripod and scaflold sign:il 04 feet high a t  Burden, and tempor:rx-y obserk-ing 
signals a t  COlSOnS, Bridgeton: and Lippincott, their llCi@ltS ranging from 48 to 65 fe& Thest. 
elwations were necessary to avoid cspensive cntting of lines tllrougll the tiinbcr. A successful 
search wax tlien ~ n a d c  for tllc nndergrouiicl .mark a t  Pino Noiint, buried in 1899, and a siyal 61 
feet high \vas erected over the old point. 
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Tlie regular triangulation observations mere begun at  Burden Station on tlie 4th of August 
and completed Septeinber 6. Pine Mount station was ro-marked so that i t  may bo recovered 
mlieiicver necessary iu tho future. A cone sunk to tho dupth of 4.6 feet mas used for the 
uiidergrouird mark, aut1 over it was placcd a granite moriuuient 3.5 feet loug, dressed G inches 
squaro, and with the letters “U. S.” cut ou each of its four sides and a triangle on tho top. Tlie 
wliolo was set in hydraulic cement to within G inches of the top, arid a full description, with 
&etch, accompanies l’rofessor Bowser’s report. 

Tho seasou’s work closcd on Septembcr 5, and Professor Bowser returned to New Bruuswick, 
and :It the date of his report, October 1, the coinputatious and progress sketch had been completed. 

Tho statistics of the work s ro  as follows: 
Arcii of triangulatiou, in squaro statute niilos. _ _  _ _ _ _  ..._ _... _ _ _ _  ____._ _ _ _ _  .____. .____. ___. _ _ _ _  260 
Niunber of signal polcs orwted. - - - - - -. . - -. . - - - - . - . - -. - - -. . - - - . -. . -. . ~. - . - - . - - - - - - - - - - - - - - - - - - 6 
h’uniler of tripod aiid scaffold 8ign:ile eroctod. - - - - - - -. . - -. . -. - -. ~. -. ~ ~ -. - - - - - - ~ ~ ~ - - - - - - - - - - - ~ ~ 1 
Numbor of stations occnpiotl for horiLouta1 and vortical I I I ~ ) ~ S U W E .  - 1 
Nuiiiber of guogr:iphic:d poPitions dotormineci. - - - - . . ~. . - - __. . - - - - - -. . -. . . - - - -. . - - - -. . - - __. __. - 6 

. _ _  - - - - - - - - - - - - . - - - - - - - 

0 1 1  April 2, 1x93, Profossor Bowser resumed field work and inado a recoiinoissance of the 
line8 Bridgeton-new field and Bridgeton-Kellogg, to deterinine tho heights neceswry for tho 
observing scaEolds to be urectecl a t  thcse points. This was completed by April 9, and Professor 
Bowser returucd to X e w  Brunswick. This closed tho work for tlie year, as it had been determined 
to discontinue tlie einployinciit of acting assistnuts on the State geodetic work. This work will 
hereafter, except in special cases, be executed by the regular pcrrnauent force of the Survey. 

Assistaut George 3. lihirfieltl continued in gciieral charge of tlie Stato survey work, as iu  
previous years, uiitil May 12,1S95, when 110 was relieved from tlist duty in pursuance of the new 
policy above outlined. 

Neszcrtxy of Delaware 1lreal;zcater aiwhorage.--l’ho steamer Endeazor, under the command of 
Liout. L. 31. Garrett, U. S. X., on her way to Baltimore after tlie close of tho season’s work in 
Long Islaiid Sound, in accordance with iiistructions, stopped at  tlie Delaware Breakwater for the 
1)urposo of making a resurvey O S  tho aiiclioragc. Tliu work WIS executed between November 20 
; l i d  2G, 1896, sud shows a geueral s1io;iling of about 2 Seot since 18S3. Ilioutenaut Gmrett reports 
that the gap between the brealrwatcr : i d  the ice breaker 118s been filled aiid presents an appear- 
mice similar to tho breakwater itself. It is all uncovered a t  low water, and only a fcw portions are 
covered by thc average high tide. 

After comploting this resurvey and lociitiiig tlie light-ships off I)eln\varo Bay entrance, Lieu- 
teuaut Garrett 1)roceeded with the vessel to Baltimore and immediately sot about making prep- 
sratious for tho wiiiter campnip ou tho soutliern coast, the special work assigned to him being 
the resurvey of Charleston Harbor and its approaches. 

The statistics of the work in Delaware Bay are as follows: 
Aron 8iirveyod, in square geographicmilos -. ~. . - - _ _ _  ._ - __. ._____ _ _ _  _ _ _  _____. ._____ _.____ _ _ _ _  3 
Number of miles (goographic) of souudiug lines run. _ _  _ _ _ _  ._ ___. ___. ___. _ _ _ _  .___ _ _  _ _ _ _  .__._. 69 
Numbor of euglce wowiirod. ~ -. . . -. . ----. . - - - - ~. . - - -. _ _ _ _  - - ___. _ _  - - - - .__ - -. - - - . _ _  - _ _ _  - - ~. - ~ 863 
Number of soundirlgs tukeu ___. ._.. .____.  ..___. .__._. ._____ _ _ _ _  __.. _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _  ___. ___. . 4 128 

Dydrogruphic e.ra?ui?ttction of York Spit and viciiiity, Chesapeake Bay.-Early in July, 1894, the 
steamer E?uZeavor, under t h e  comiiiaiid of Licut. L. M. Garrett, U. S. N., left Baltimore, Md., for 
tho mouth of the York River for the purposo of making a hydrographic survey of the reported 
extension of ‘( York Spit,” tliu stcanier AtEaatic having reported groundiug on a shoal not iudicated 
011 tho Coast aiid Geodetic Survey charts. Work wns begun ou July 3, aiid it careful and thorough 
examinatiou was matlo, wliicli proved tho uouexistonce of a shoal in the localityiudicated, nud the 
correctuevs of tho oxisting charts. 

Lieutellant Garrctt also dotcrmined tho positions of the light-houses a t  Tuo Marslies and Wolf 
Trap Spit, after wliicli lie proccodetl with tho vessel to Buzzards Bay, Mass. The subsequent 
work of the Elidcavor will be noticed under the appropriate geographical headings. 

The statistics of the work in the Chesapeako Bay are as follows: 
Kurnbor of iiiilos of soullding liuos riin .____. ._. __. .___ _ _ _  - .._. ___. - .. . __._ _ _ _ _  ._. . ._ _ _ _ _  ..._ 60 
Nuuibor of nugles inuabur(d. ~ - - ~. . -. . - - - - - ~ . - - - . - - _ _  - . . - - . _ _  - - - . -. ~. . . -. . - - - - - - . - - - _. . 361 

Arun survoyod ( in  squaro gcogrupllicnl miles) --.. . ..__.. _ _ _ _  .. -. -. . _ _  . - ~ . ~ ~ - -. ~ -. . 3 
Number of souudiiigs t:lken ____ .  __. _ _ _  _.. _ _ _ _  _ _ _ _ _ _  -.-. _ _ _ _  ___. ___. _ _ _ _  ___. .__. __. . _ _ _ _  __.. . 1 790 
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Co?ttinuation of the tidal record at the autonztctic gnz~ge station at tlic United States Nav?j- Yard, 
Washington, D. 0.-The self-registering title gauge, which mas set  up at  tlie Uiiitcd States Navy- 
Yard at  Wasliington, I). C., in July, 1891, was kept in operation during the elitire year, under tlic 
charge of the cliief of the tidal division of the Oficth, aud, with the exception of' a few short breaks 
caused by ice dnring the unusually severe minter, the record was coutinuous. 

Precise leveling J>oni Riclmzond, Va., to Ilashington, I) .  C.--Tliis iinportaut line had previously 
been leveled i n  1SS4, but the computation of' the morlt developed a discrepaucy beyond the allow- 
able limit of error, aut1 it was deemed necessary to  revise the work. Iristruotions were accordingly 
issued March 2.5, 1895, to Assist:Lnt lsaac Winston to begin at  the Riclirnoiitl bench mark :nid run 
a double simultaueous line to  Washington. Mr. Winston left Washington on April 4, accompanied 
by Aid A. L. Baldwin and Messrs. (3. I". Smith and F. C. S. Hunter, who Iiad been designated as 
members of the party, and reached Riclimiond the same (lay. Mcssrs. R. B. 1)erickson and F. C. 
Kendrick, also meinbers of tlic party, reported to Mr. \Vinston on his arrival a t  Richmond, and 
the organization mas complete. The ilistruinents mere adjusted the following day and the neces- 
sary instruotiona were given to tho new rodmen, etc., and the regular work of' leveling was 
inaugurated on the 6th. The line begnu on the two bench marks cstablislied i n  1x84 and followed 
the route of tlie Richmond, Fredericksburg and l'otomac Railroad to Qnentico, and that of the 
Pennsylvariia Railrond froni Quantico to Wasliington. The old pennnnent bench marks of' 1884 
at Ashland, Dosmell, Predericksburg, Alexandria, and Georgetown were recovered and connected 
with, and twelve additional 1)ermatient bericli inarks mere established a t  other tomus along tho 
line. Temporary bench lnarlts mere also located a t  intervals of 1 ltilonietre to ~ c r v e  as coml)nrison 
points as the work progressed. ;);To special tlifliculties were ericountcred soutli of Quantico, bot 
north of that point three long trestles I i a d  t o  be crossed. A calm day mas selected for this part 
of the  work, and the iiistriin~ent and rods were placed on the trestles a t  the usn:tl distanc*es, hut  
the precaution was t:rken of placi~ig a planlt :icross the r:iils for tliu observer to stand upoii mliile 
leveling. It wis found that iri this way the instrument was quite steady, aiid that good results 
could be obtained. As an :~tlditioiial check, the first trestle was recrossed by observing the wllole 
length directly from the banks, and the iigrecnient of results mas found to bc quite s:itisf;ict,ory. 

The bcncli mark 011 the north abutment of the Aqueduct Bridge a t  Gcorgetow~i (West Wasli- 
ington) was reached on Jiiiic 28, and the party disbanded and Assistant Wiiistoii returned to tlie 
office to coniplute his computations and prepared for fieltl work in  tho West. 

During the season a new form of leveling rod, devised and constructed at  tlie Coast :uid 
Geodetic Survey Oflice, w;is usctl for the first time mid gave entire setisfactioii. A detailcd 
description of thcsb rods is in course of preparation by Assistant Winstoi~, a11d will  appear as ;iu 
appendix t o  this report. 

Aid A. 1,. Baldwin rendered valuablo assistance :is recorder and coinputer i u  ilic 1)arty uutil 
May 15, when it became necessary to assign Iiini  to  duty 011 the C:iI~ioriiia a11d Nevada Boundary 
Line Survey. 130 T T ~ S  relieved by Aid H. C. 1)e11son, who served acceptably uiitil tlie close of the 
work. 

The statistics of the leveling executed are as fol~ows: 

Length of cloublo lino leveletl, in kilouwtros.. . .-. __.  _ _ _  - .  _ _ _  _ _ _ _  _ _ _ _ _ _  ._. ~ __. _ _  _ _  _ _ - -  - - _ -  
Number of permanelit boncli mark8 established.. . . ~ -. . . . . . -. . . . -. -. . . -. . . . . . . . . . . . . . - . . . 

18G 
13 

The further services of Assistant Winston and Aids A. L. Uddwiii :ind H. C .  ~ ~ S O I I  will bo 
noticed elsewliere in this I eport. 

KydrograpMc muicrvey of Cliarlcston JIarDor, South Carolina, and i t s  ul,l'r"aclies.-lJieiit. L. Rf. 
Garrett, U. S. X., com~nandiug the Coast arid Geodetic Survey steamer 3:ndearo)*, i n  ;1c(:ord:iwe 
with instructions, left Baltirnore, Nd.,  in  January, 1895, :ind proceeded direct for Cliarloston, S. C., 
for the purpose of making a resurvey of t,he 1i:erbor and its approaches. 0 1 1  :irriving at  Cliilrles- 
tori lie conferred with Capt. Frcdericlc V. Abbott, U. S. A., the CngilieCr in  charge of the 11;irbor 
improveinelit, and Comrnautler M. li. S. M:icIrcnaie, I;. S. N., tlie light-liousc iiispec.tor of the sixth 
district, both of mlioni kindly :itforded him every fiicility in  their power for tlie pro1)er cxecu tioii 
of the work, aid furnislied much valuable inforination. The 8 u ~ e . y  JWS beguu Jai1u:u.y 24 i u  
tlie Cooper and Adiley rivers at  the points mliei-e tlie Ih~Ae'h. work of tlie previous year closed, 
ant1 continued tllrougli tlie old main cli:~nncl, HUCII ~)ortiolls of the Iiai-bor as have rec:eiitly bcen 



REPORT FOR 1895--PART I. ABSTRACT8 OF REPORTS FROM FIELD PARTIES. 25 

surveyed by the United Statcs engineers being omitted. Captain Abbott gave the party access 
to his unfinished topographical sheet, coveriug the greater part of the harbor, and allowed them 
to malm a tracing of his shore line. 

The low and marshy banks of the Cooper and Ashley rivers are overflowed at  every high tide, 
and the irregular line of marsh grass forms the only visible line of demarkation, and i t  was there- 
fore considered that tlie determined ends of the sounding lines would. define the high-mater shoro 
line sufficiently well, as well in fact as i t  could be determined by other iiieans. The city frolit, 
shore line, wharves, etc., as shown on the tracing, were surveyed by the erigiiieers prior to the 
heavy gales of two years ago, aud in order to bring theiri up to date sextant positions and meas- 
urements, as well as souiidittgs, were titlteii by Lieiitenmit Garrett's partly along the entire city 
front. The shore line of Norris Islalid was fouiid to have undergone coiisiderable change siuce 
the date of the old survey. The recent triangulatioii of the Coast and Geodetic Survey loft 
little to be desired in tlie way of determined points, aiid very few a.dtlitions1 sign:ils wero reqaired 
to be built,. With the exception of some soundiiigs close inshore, and a few special developnieiit 
lincs, for.wliich :L small boat was needed, tlie entire iuside harbor work was doiie by means of’ a 
%foot naphtha launch ; the outside sounding lines mere necessarily run with the steamer. 

The plaiio of reforelice for the reduction of the soundings is that derived by the United States 
engineers from tlie Coast mid Geodetic Survey gauge a t  Port Sumter, but coiiiparative gauges 
were set up a t  other poiuts also, and whenever practicable the soundings were referred directly to 
the gauge nearest to them; in other cases a timo correction was applied aiid the reductions riiadc 
with reference to the Fort Sumter gauge. Special developments were made of all shoal spots 
found in  or near any clianiiel or fairway, aud this part of the work was done so thoroiiglily 
that it is belicwed that no further resurvey of tlie harbor mill be required for iiieuy years. Thc 
old ;Main Cliniinel has partially filled up aiid is now practically abaiidoiied in favor of the Jetty 
Chanuel, bnt sounding lines wore run over i t  sufliciently close bgether to afford means of correct- 
ing the charts. 

The season’s work wis completed by May 11, and on the 13th of May the E~7eavor sailed Sor 
Baltimore in cliarge of Liout. John J. Blandin, mliile Lieutenant Garrett proceeded to Washiiigtoti 
by rail, haviiig been ordered there by the Navy Ihpartinent for esaniination for promotion. 

The E:,tdeavor arrived in 13altimore May lG, aiid has sinco beon undergoing repairs. 
Tho statistics of the Chnrlestou Harbor work are as follows: 

Aron snrvoyod, i i i  sqn:ire goographicill iiiilcs . _ _ _  . . -. __.  . -. . ._ - ~ _ _  . . _ _  ~. . - ~. _. ._____ _... .___ 
h’iumbor of milos of soiiuditig lines. ~ - - -. . . . - ~. . . - - ~. . . . . . . . . - . . . . . ~. . . . . . . . ~ ~ -. ~. -. ~. . ~ . -. ~ 

Nuinbor of unfilca inuiinurod.,. - _ _  - . . . .. . . . _ _  . . ~ - ~. . ~ _. . . . ~ _. . . - _ _  . - - _ _  . . . . . - _ _  . -. - _ _ _ _  
Niinibur of souiidingfl talcen - - - - ~. . . . . . . ~. . . . . . ~. . . . . . . . . ~ -. . . . . . . . . . . . . . - ~ ~ ~. . . . ~ ~ ~. . - - -. . 

37 
625 

8 302 
41 031 

The list of naval officers attacli~d to Lieutonant Ga,rrett’s party was a 8  follows: Lieut. John 
J. Blandin, Ensign Cliarlcs M. McCormick, Pay Yeoman 0. Leo Greeu, Machinist in charge J. U. 
Richards, arid Writer Eugene Veith. 

Cotnpletion of the topographic survey in the vicinity of Cliarleslon, S. C.-In May, 1895, wlie~i 
preparing for publication tlic records of the topographic and hydrographic: surveys recently Iiiiido 

of the Cooper, Ashley, and Wando rivers, it mas found that a sinal1 area, not exceeding 1 squaix? 
mile, had beeii iiiadverteii tly omitted mid not surveyed, and Assist:uit ,Jolni W. Donn mas a t  oiico 
detailed to sul)ply tho deficicncy. He proceeded to Charleston and began the work Nay 3G, aiid 
completed i t  by the end of the month, after which he returned to Washington. 

Alapoctie observatioiis i n  various Atlantic StSlnte.s.--Iii M;LY, 1896, Assistant J. 13. Raylor jVi1S 

directed to determiue the inagiletic eleinents a t  :I number of points in various States :ilong the 
Atlantic Seaboard. Ro took the field on May 20, and by the close O S  the figcal year tho maglietic: 
declination, dip and intensity determina~tioiis were completed a t  t.lie following places: S:ivaIiii;iIi, 
Ga.; Cliarleston, S. C.; Cape Henry, Va.; S:incly Hook, N. J.; and Nantucket, Mass. 

The old Coast and Geodetic Survey secular variat,ion statioiis were reoccupied in each iiistntice, 
and three days’ observations were made at  each, togetlier with the 1iecess;iry a,stronoiiiical observii. 
t,ious for a,zimutli. The work at otlicr stations was continued after June 30, and the results mill 
appear in the next, annual report. 
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Examination of Charlotte Harbor entrance and search for reported skoal.-The steamer Baclie, 
Lieut. Robert G. Peck commanding, while en routo from Pensacola, Fla., to New York a t  the close 
of the seasoti’s work in the vicinity of Pensacola Bay, in accordance with iiistrnctious, stopped itt 
Charlotte Harbor, Florida, for the purpose of investigating a shoal wliicli had been reported by Capt. 
Thornas Jackson of the British s-mer BeuconsBeZd, as existiug about 4 miles SW. Q W. from tlir 
eirtmuoe bnor, and also making a reexamiuatiori of the bar a t  said entrance aiid determining the 
Imition of the light-house. The Bache reached Charlotte Harbor oil the 13th of May and worlc 
was begun a t  once. A thorough search, in which Lieiiteiiaiit Peck was assisted by all the pilots 
of Gasparilla Island, failed to discover the alleged shoal, although a wide area was examiuetl ;ind 
sounded, and Lieutenant Peck reports that lie is satisfied that no such shoal exists. The pilot W ~ J O  

took t h e  Beaconsjield into the harbor was one of those who assisted in the search. A thorough 
examination was also made of the channel leading over the bar ant1 into Charlotte Harbor, and the 
w a l l e d  16-foot shoal i u  the channel way was dofiuitely located. Sundry prominent objects suit. 
able for land marks and ranges were determined, after which tho Baclbe proceeded on her way to 
Xew Pork, where she arrived May 25. 

flxamination of Palatine Shoal, of Tampa Bay, P1orida.--In accordance with instructions, 
Licut. Robert G. Peck, commaudiiig the Coast and Geodetic Survey steamer Bache, while en route 
to Pensacola Bay to continue the hydrographic survey from the poiut reached by the steanier 
Illulie during the previous year, stopped :it Tampa Bag for the purpose of inakiug ;LU examiiiiitioii 
of the Palatine Shoal, and determiniug the position of buoys, beacons, ~ h a r v e s ,  arid prominent 
buildings. The Uache arrived a t  Tampa Bay January 25, and after some delay, due to bad weather, 
;i siifficieut number of old statiolis were recovered and the work of sounding proceeded. Three 
slio;il spots were found, the uureduced depths being 194, 19#, and 204 feet, situated respectively 
iil)out 1!)7 metres west southwest, 168 metres southwest, and 344 metres soutli by east from tho 
I I .  S. buoy placed to inark the shoal. A careful exaiiiiriation was made of the whole locality, but 
these were the least depths fouiid. The soundings wero takeii at  about half tide, but as 110 tide 
gauge was set up the auiourit of reduction @ be applied is uncertain. It is probable, however, that 
iis the wind had for some time been blowing constantly froxn the southward the general level of‘ 
the water was raised considerably above the normal, and a reduction of 2 feet would not seem 
excessive. 

The objects determined for indication on the chart were the entrance buoys, tank of quarantino 
station, wharf of quaraiitine station, liousc near uortli elid of A~iiia Maria Key, new beacons in the 
north and southwest channel8, pilot lookout st;ttion, hospital of quarailtine station, mid house near 
soutli end of Egmont Key. 

Lieutenant Peck reports some changes in the shore line siuce the date of the last survey, 
especially a t  the north end of hfullet Key, where a considerable amount of washing away has 
takeii place. 

The Bache then proceeded to Peiisacola, where she arrived February 3. Her work in that 
region is described in the following paragraph : 

Completion of the topographic resurvey of Pensacoh B a y  and its tributaries.-Under instructions 
dirted December 17,1894, Assistant 1’. A. Welker proceeded early in January to Peusacola, Fla., 
and organized a party for the completion of tho survey of the remaining parts of Pensacola I3ay 
iind its tributaries. The schooner Transit, beiug of light draft, was placed at  his disposal, the 
first work beiug in Big Lagoon, where the waters are shallow; but subsequently the party was 
transferred to the schooner Quick, a m uoli niore comfortable and commodious vessel. 

Amistant Johu Nelson and Aid R. L. Paris were assigned to the party, and reported to Assistant 
Welker at I’ensacolaYn time to assist in the fitting out mid equipment of the vessel. Field operii- 
tions were beguri Jaiiuary 11, arid as most of t h e  old triangulation poilits were recovered withoutr 
(lificulty (some of the siguals still reinainiug standing), the interpolation of but few additional 
points was necessary and the topographic work proceeded witliout delay. Corisiderable stonily 
weather was experienced, and some t ime was lost in consequei~ce, but nqvertheless the progress 
luade was very satisfactory. Mr. Welker, in his report, expresses his high appreciation of the 
ex(:ellcnt services rendered by Assistaiit John Nelson nud Aid It. L. Paris, and attributes much of 
the successful outcome of the season’s work to their zeal aud efficiency. 
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While at Pensacola Navy-Yard Mr. Wellter availed himself of the opportunity to redeterlriinc 
the magnetic clements, and tho regular series of tlirco days’ observations were made for declination, 
dip and intensity. He also, by direction of tho Superiutmdent, disposed of, at public sale, a lot 
of condemned property which h:td gradually accumulated aboard tlic Survey vessels and at the 
navy- yard. 

The seasou’s work closed on March 23, and tho vessels v‘ero laid up i n  charge of a ship Ireeper, 
tlio party disbanded, arid hfessrs. Welker, Xelson, and Faris proceeded to Washington. Their 
subsequent services during tlic fiscal year mill  bc ineutioned elsewhero in this report. 

Tho statistics of tho Pensacola Bay work hsvo been tabulated as follows : 
Kumber of miles of shore line survoyed.. . - - - -. . . . -. ~ - - -. . - - - - - - - - - - -. . ~ - - ~. ~ ~ -. ~. . - - - -. . - - - - - 761 
Nuiiibor of inilee of roads and railroads survoyod.. -. . . . . -. . . ._ - - -. . ~ - - -. _ _  - - . - ~ - -. . _. . ~ - - - - - 98 
Number of miles of creeks surveyed. _ _  - __. .____. ._ - _ _ _  ._ - __.  . . ~ _ _ _  _ _  ___.  _ _  ___.  .___ _. _ _  _ _ _ _  _ _ _  8 
Nuriibor of milos of swamp lino survoyod. ~ ~ -. . ~ - -. - - ~. . . ~ - -. . . ~ - - -. ~ ~ -. . . - -. - ~ ~. ~ . ~ - - ~. . - ~ - ~. 53 
Area of topography surveyed, in qi i i iro statuto miles. - ~ - - -. -. - _  - . - - - - - ~ -. - - - - ~ . . -. - - - _  _ - -  - . --. 49 
Number of topographio sheets complotod. - - - -. - -. . - - - - -. . ~ ~. ~ ~ . - - -. . . - -. - - - - -. - ~ ~ - - - -. -. . - -. ~. 43 
Nunibor of stations occupied for horizontal iinglos. . -. - -. . - - -. - -. . - - -. . - - - - . - - - -. ~ - - - - - - - .- - - _ -  2 
Numbor of magnetic stations observed. ___. -. - - - ~ - - - - - - . - - - - ~ . - - ~ ~. . ~. ~ - - . - - - - - . ~ - - -. . ~ - - - - __. - 1 

Continuation of the hydrographic resurvey in Peiisacola Bay mad vicinity.-In December, 1804, 
Lient. Robert G. Peck, cornmandiiig the steanicr Baclie, was directed to resume the hydrographic 
resurvey of Peusacola Bay and vicinity. The Bnclie, liaviiig been prepared for sea, left Now 
Yorlr, Jimuary 9,1895, aiid arrived a t  Pensacola February 3. Sevoral brief stops wero made en 
route, viz, at Hatnpton Roads, in comequenco of bad wwther; at Key West, Fla., to overliaul 
machiiiery and obtain fresh water; a t  PuntiL Rasa, Fla., to take in tow tho schooner Spy, laid up 
at that point ill charge of a 8hip keoper; : b i d  a t  Tsinpa Bay, Florida, to make mi examinatiou of 
Palatine Shoal, as abovo reported. 

Tho work assigiietl to tho Bache was ciiibraced on four projections furiiislied by tho office, and 
numbered 2, 4, 6, and 7, respectively, ou tho geiieral schenie. Nos. 6 mid 7 covered East Bay; 
No. 4, that  pbrt of l’ensscoln l3sy esteiicling froni the city of Ponsacols to I h s t  Bay; No. 2, tho 
bar aiid entrance and that  part of tho bay esteiiding from tlio entraiice to a poiut a short 
d i s tmm beyond tho navy-yard. 111 addition to these, sheot No. 3, iiicludiug that portion of tlie 
bay abreast of tho city mid extending southward to SsiitR 1Los:i Island, and tho hydrography of 
which WH executed by tho BlaLc in tlio early part of 1594, was also sent to Lieuteiiatit Pccli for 
speciill dcvelopmcnts. All of tho work thus assigned was completed, excepting sheet No. 3, 
which Iiad to be postponed to anotlier season. 

Tho Backe. on May 11, left Pousacola for Sew York, stopping en routo at Charlotto Harbor, 
Florida, for special exi1mili:ltioIis in th:i t locality, as already uoticcd, aiid arrived a t  New York 
May 25. 

The list of oficers attaclicd to Lieutenaiit Peck’s party is ;IS follows : Lieut. 13. 13. Tillinan, 
TJ. S. N.; Ensigns G. W. Kline, 13. K. IIines, A. 11. Davis, and F. 3r. Itussell j 1’. A. Surg. G .  TI. 
Hal-ber; Asst. Eng. A. McAllister;. Pay Yoeman J. 1,. Duiin; aud Recorders, Thomas S. Rfiirtiii 
and William TI. De h c e .  

Tho statistics for the seasods work are given as follows : 

Area tioiinded, iii googruphicnl iriilos _ _ _  __.. . _ _  _ _ _ _  _ _ _ _  _ _ _ _  ._.__. __._ _ _ _ _ _ _  __.. .___.. . .___ 
Niiiiiber of miles of soiinding lines. -. . - ._ ___. . ._ - _ _  _ _  _ _  __. _.. . - - - _ _  ._ - - _ _ * _  _ _ _  . . ~ __. . . _ _  ._. 
Kumbcr of nnglos ine:isuretl. -. . . - - -. . . ~ -. ~ ~. . . . -. - - - - . ~ ~ ~. . - - - - . -. - - - -. - 12 761 
Niinibcr of soniidinga .__. .__ _ _ _  _ _  _ _ _ _  _._. __. . .___ _ _ _ _  __.. ____._ _ _ _ _  _ _ _ _  _ _ _ _ _ _  __.. ____ .  ___. 85 366 
Nilnibor of tidnl stations cstnblislicd. _ _ _  - .  _ _  - .  _ _  ~ ..._ ___. .___.. ._ - _ _  ~ _ _ _ _  _ _ _ _  . . ~ _. . . _ _ _  __. 4 
Nuiiibor of iiiiisliotl hydrogri~phic, shoots.. ~. . . ~. . . - - - - - -. . . -. . - - - - - - . -. . . - - -. . - - - -. - -. -. . 3 - ) 

51.8 
1 340.5 

-. . . - - - -. . . 

Kuiiiber of special esaiiiinatioiis (Taiiipa I h y  arid Charlotte Harbor) . - - ~ - - - ~ . - -. -. . -. ~ -. . . ~ 

A t  tlie close of tlie fiscal year tho llaclic \vas preparing for tlio resnmptioii of worlc on i h c  
coast of Mass~cli11sctts. 

Contiizantion of the triangulation of tlie oblique nrc in Alabania.--Tii Marcli, 1895, Assistitiit 
1’. W. Perkins was directed to procwed to Mobile aiid arrange for tlie continuation of tho milill 
triangiilatioii tlirougli the Ro11ther.n part of t l iu  Statu of Alabama. This triangulation forms part 
of* the great obliquo arc, :uld i ts  tcrtiiiniis will  bo Mobile Bay. Mr. Perkins arrived at Mobile 
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on tlic lStli of March, arid as tlie reconnaissance had prcviously I w i i  completed and sites wlected 
for the observing stations, the first worlr to be undertalrcn was the lmildirig of the bignals. The 
experience gained on the transcontinental arc i l l  rldiatl:i, Illinois, and Ohio had amply domon- 
strated the practicability of attaining a liigli tlcgree of accuracy in the I I I C ) : I S U ~ ~ I ~ C X I ~  of angles from 
towers 100 feet or more in height, and on :iccount of tho great economy of time resultiiig from their 
use in a heavily timbered country, tlie reconiiaissaiicc i n  Alabama w:is iriade with a view of 
building liigli signals rather than resorting to the cuttiiig of cspensive lilies of sight through tho 
heavy timber. Furthermore, the new method of builtling signals, devised by Assistant Perkins, 
has materially lessened tho cost of such structures, tho signals built during this season occupying 
each, on an average, only Reveil and :I half days, cscliisive of time spent in traveling from one 
point to anotlier and getting the lumber OIL tho ground. 

By the 8th of June  six towers mere completed, their hoiglits ranging from SO to 120 feet, 
although an unprecedented number of rainy days (thirty-three) occurred during May arid June. 
Work was carried on through the rains regardless of coiisideratioiis of personal comfort. By June 
8 the allotment of funds for the work mas so nearly expetlded that  i t  WLS necessary to reduce the 
numerical strength of the party for tlio remainder of the niontli, and the signal building was 
therefore discontinued iiritil tho new appropriation becamo available. The t ime was utilized, 
however, in verifying lines of sight arid executing such euttiiig as was essential. The party is 
still in the field, the observing to be talreii up as so011 as all the signals nro erected. The results 
of’ the coniplete season’s work will be given in tlic next aniiu:il report. 

Laying out of a true meridian line ut Terre Ilnute, Ind.--Iu October, 1804, Assistant G. R. 
Putnam, while occupying the Terre Ilaute Station for the detcrmination of’ gravity, laic1 out, a t  the 
request of Prof. JI. A. Howe, a true meridian line for tlie use of engineers : i i i d  local survcyors 
in testing tlie needles of their cornpasses and determining the changes of maglietic declination. 

Geodetic operations.-Continuation of the triangulation in aortltcnstern 2’ennessee and  soiitlieastern 
Kentucky, and along the Kei~tucky,  VirgifLiu, ccnd Tennessee Stutc lines.-On tlic 11 th of June, 1894, 
the party under the charge of’ Prof. A. 11. Buchanan, Acting Assistaut, took the field for the 
extension of tlie Tennessee and Kentucky triangulation to  the northward and eastward toward a 
junction with the primary work lying betwcen tlie Maryland and Georgia biise lines. Work was 
continued until October IS, when the party was disbanded and Professor Bucliauan returned to 
Lebanon. 

Good progress was made duriiig the season, and the weatlier, except when the party was 
occupying llogers Station, was generally favorable. A t  Rogers Station a l011g period of unusually 
hazy and foggy weather seriously delayed tho party, the occupation of that station consuming ten 
weeks. Bonn High BluB, on the otlier haiid, also a primary station, was colilp~eted in two weeks. 

Thc party was again organized, and took the ficld about the middle of June, and is now making 
the usual progress. Pour addition:il statious were established during the ycar, and horizontal and 
vertical measures were xiiacle at three primary and six secondary stations, tho former being at 
English, Rogers, arid Itoan High Bluff, and tlie latter at Chimney, IZolston, Clinch, Uriston, D u m ,  
and Ihmascus. 

A sltetcli showing tho progress made and the telative positions of the stations occupied, 
accompanies Professor Buclianan’s report. 

Betermination of relat ive,gravity with liulf-secoittlpe~,rliilu~~rs, and other penrliilwnL i~li~e~stigutio~~.~.-  
The pendulum cainpaigri inaugurated in Xaroli, 1894, resiilted in  the determiiiatioli of six stations 
u p  to the close of the fiscal year, ;is described in the last annual report, aiid siiicc t h a t  time of 
twenty additional ones i l l  :t transcoiitiiientaI seri1.s estending as fhr west :is Utah, :uld generally 
in tlio neighborliood of the thirty-ninth parallel of latitude. The work \\‘as utlder the charge of‘ 
Assistant G. It. Putiinm, :md tlie reference or base station, as before, mas the one specially fitted 
up for the purpose in the basement of the United States Coast and Geodetic Survey Office at 
Washington, D. c. This line of gravity stations was carefully SCkCtcd, and, iiicludiiig as it does 
a wide variety of orogralihio features, illid altitudes varying from 14 to 4 285 metres above sea level, 
is peculiarly well at1:ll)tcd to throw light on the continental variations of gravity, tho proper method 
of reduction to  sea l e \d ,  alid questions rclatiiig to the IlatUrO and couditioii of the citrth’s crust. 
The questiorl of the proper method of reduction to sea level is of primary inlportimce in connection 
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with the application of gravity measurements to the problem of tho earth’s figure. Several ststions 
were selected on account of peculiar local features, and others with a view to obtaining data for 
computiug tho earth’s mean deiisity. The comparison of results with diifercnt kinds of apparatus 
and with pendulums of different lengths was also borne in mind in the selection, and four of 
Commandant DeBorges’s stations of 1893 mere therefore included; also at threo stations, in addi- 
tion to the regular observations with the 1i:df-secoud pendulums, independent observations with a 
quarter-second (one-sixteenth metre) pendulum apparatus recoritly coiivtructed a t  the Coast and 
Geodetic Survey Offico were made. 

Tbe latitudes and longitudes of the stations were mostly derived directly or indirectly froin 
previous Coast and Geodetic Survey cletorminations, but a t  eight stations they were determined 
by actual Observation, tho latitudes by tlie usual method and tho longitudes by clironometric 
diflerences of time. Tho elevations wero obtained from the inost accurato data available. 

As Mr. Putnsm’s detailed report on this work is publishetl in  full as Appeiidix No. I, in Par t  
11, of the Eeport for 1894, i t  is not necessary hero to give a dcscriptioii of the iinprovod instruments 
used or the methods of observations adopted, but siml)ly :L brief notico of tho stations belouging 
to tlie three geographical divisions. Those belonging to tlio Middle and Western divisions mill be 
mentioned also under their appropriato he:tdings. 

Tho stations already described iu the last fiscal year’s report are Washington, I). C.; Boston, 
Mass.; Cambridge, Mass,; Princeton, N. J. ; lthaca, N. Y. ; Philndelphia, Pa.; and Charlottesville, 
Va. The additional stations in the Eastern Divisiou observed during the present fiscal year are 
Deer Park, Md.; Clevoland, Ohio; Cincinnati, Ohio; Terre Haute, Ind.; and Chicago, Ill. The 
stations of tlie Middle Division are St. Louis, Mo.; Eansas City, Mo.; Ellsworth, Kans.; and 
Wallace, Kans. Those of the Western Divisioii are Colorado Springs, Colo.; Denver, Colo.; Pikes 
Peak, Colorado; Gunnison, Colo.; Grand Junction, Colo.; Greeri River, Utah; Orand Canyon, 
Wyoming; Norris Geyser Basin, Wyoming; Lower Geysor Basin, Wyomiug ; Pleasaut Valley 
Junction, Utah; and Salt Lake City, Utah. 

The station a t  Deer Park, Md., was located a t  the east corner of the swimmingpool building, 
west of the Doer I’ark Hotel, and the iustrunients wero supported on a stono pier built for tlie pur- 
pose. Tho latitude of the Btatiou is 390 2W 0Yl N., the longitude 7‘30 19/ 50/‘ W., and tho elevation 
above mean sea level 770 metres. 

A t  Cleveland, Ohio, tho station mas located in tho west coriier of tho basement of Adelbert 
College, in t h e  “balance room” of Professor Morley, the instrurncnts beirig supported on a large 
brick pier with capstone. The latitude is 410 30/ 22l‘ N., longitude 810 3W 38/‘ W., and elevation 
abovo meau sea level 210 metres. 

A t  Cincinnati, Ohio, tho station was the Cincinnati Observatory, on Mouut Lookout, in the 
basornerit, north of tlio fouudatiou of the ineridiau circle, ou :I brick pier. Latitude 390 08/ 20/’ N., 
longitude 840 2Y 20/’ W.; elevatiou abovo nieau sea level, 245 metres. 

A t  Terre Eaute, Ind., the station was the west rooin of tho basement of tho main building of 
the ltose Polytechnic Institute, on a large brick pier topped with slate. Latitude 390 28/ 42/‘ N., 
lorigitudo 870 23/ 49// W.; elevation above iiioau sea level, 151 metres. 

At  Chicago, Ill., the station was located on a iiiassive brick pier in the “constant temperature 
room,” northeast part of msiii floor of the Ryerson Physical L:tboratory, University of Chicago. 
Latitude 410 47/ 56” N., longitude 870 3Gl 03// W.; elevation abovo moan sea IoveI, 182 nietres. 

A t  St. Louis, Mo., the poiidulum station was locatod oil a pier in the soutli basement room of 
the chemical laboratory of tho Washington University, near the northwest coriier of St. Charles 
and Seventeenth streets. Latitude 380 38/ 03’/ N., longitude ‘303 l Y  13/’ W. ; elovation above meau 
sea level, 154 metres. 

A t  Kansas City, Mo., the apparatus was supported on bricks cemented to tlie coiicrete floor of A 

small stororooni ill the soutli part of the basement of tho Frankliii School, a t  tho northeast corner 
of Washington avenue itnd Fourtccuth fitreot. Latitude 390 OB/ 5O0 N., lougitude 940 35/ 21“ W.; 
elevation above ineau sea lovel, 278 iuetres. 

A t  Ellsworth, Kaiis., tlie statioii was on a large stono doorsill, near tho center of basement 
of tho court-liouso of Ellsworth County. Latitude 350 43 43// N., longitude 980 13/ 3Y’ W.; 
elevation above mean ma level, 469 metres. 
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A t  Wallace, Eaiis., the station was on a stone doorsill in the 1)asement of a stone residence 
belonging to the Union Pacific Railway, axid situated a short disti111ce ~ i o r t l i ~ e s t  of the railroad 
station. Latitude 380 64’ 44/’ N., longitude 1010 35’ 2G“ W.; olovatioxi above mean sea level, 
1005 metres. 

A t  Lower Geyser Basin, Wyoming (Yellowstono Park), the station mas on a brick pier built 
for the purpose in an unfinished basement room in tlie nortli 01id of tlie central wing of tlie I‘oun- 
tain Hotel. Latitude 44O 33‘ 21” N., lougitude 1100 48/ OS/’ W.; elevation above mean sea level, 
2 200 metres. 

A t  Norris Geyser Basin, Wyoming (Yellowstone Park), tho station was in a small room a t  the 
entrance to storehouse, west of lunch station. Three wooden posts driven into the ground and 
well braced served as a support for the pendulum apparatus. Latitude 440 44/ 09/‘ N,, longitude 
1100 42‘ 02/’ W.; elevation above meau sen level, 2 276 metres. 

A t  Grand Canyon, Wyoming (Yellowsto~le Park), tho station mas on a brick pier built for the 
purpose in the uiifinished basement of the west end of the main building of the Cariyon Hotel. 
Latitude 440 43) 16’‘ N., longitude l l O o  29’ 44/‘ W.; elevation above mean sea level, 2 386 met>res. 

A t  Salt Lake City, TJtah, the gravity stntioii was on a storlo pier in the small astronomical 
observatory in the sontheast corner of Teiiiple Block. Latitude 400 46’ OPll N., longitude 1110 
63/ 46” W.; elevation above mean sea level, 1 322 metres. 

A t  Pleasant Valley Junction, Utah, the station was on a brick pier built for the purpose in 
the west corner of the cellar uuder the residence of A h .  T. Arrowsmith, about 05 metres nortli of 
the Rio Grande Western Railway station. Latitude 39O 60’ 47’’ N., longitude 1110 00’ 46’’ W.; 
elevation above mean sea level, 2 191 metres. 

A t  Green River, Utah, the station was on a brick pier built in t h e  east corner of the cellar 
under the south part of tho Palmer House. Latitude 380 59’ 23/’ N., lorigitudo 1100 09/ 5G“ W.; 
elevation above mean sea level, 1 243 metres. 

A t  Grand Junction, Colo., the station was on a iiew brick pier of tlie cellar under tlie nortlicnst 
corner of the Brunswiclr Hotel, Main street, west of li’ourth. Latitudo 390 04’ 09// N., longitude 
1080 33/ BO’/ W. ; elevation above meaii sea level, 1 398 metres. 

A t  Gunnison, Colo., the station was 011 a heavy stone door sill of a small room beneath the 
sidewalk at the northeast corner of tlie La Veta Hotel. Latitudo 380 32/ 33// N., longitude 1060 
66) 02” W. ; elevation above mean sea level, 2 340 metres. 

A t  Colorado Springs, Colo., the gravity station was on a pier in a small room near the northeast 
corner of baseinent of Hagerman Hall, Colorado College. Latitude 380 60’ 4.1” N., loiigitudo 1040 
49/ 02/’ W.; elevation above mean sea level, 1 841 metres. 

A t  Pikes Peak, Colorado, the gravity apparatus was supported on large stones cemented to 
the concreto floor of tlie small storeroom at tlie south end of the Stone Building on the east side of 
the summit  of the mountain. Latitude 350 50/ 20/’ N., longitude 1 0 5 O  02’ 08‘‘ W.; elevation above 
mean sea level, 4 293 metres. 

A t  Denver, Colo., tlie pendulum apparatus was supported by large stones cemented to the 
concrete floor of tlie bascmeiit of tlie Chamberlain Observatory of the University of Denver, located 
in University Park. The station is a short distanco south of the equatorial foundation. Latitude 
390 40’ 36// N., longitude 1040 56’ 66” W.; elevation above mean sea lovel, 1 638 metres. 

The base station for all of the above is a massive brick pier with capstone, built in the “pen- 
duluni room” of tlie southwest corner of the bssemciit of the United States Coast and Geodetic 
Survey Office a t  Washington, D. C. Latitude 380 53’ 13/’ N., longitude 7 7 O  00’ 32” W.; elevation 
above mean sea level, 14 metres. 

The season’s work closed on October 26, when, the available funds being exhausted, the party 
returned to Washington. 

The average time required per station, including traveling and all incidental delays, was only 
five and one-fourth days, aiid the average expenso per station W a s  approxiuiately $60. This 
rapidity of vork was largely due to remarkably favorable weather conditions, there being only 
two d:tys’ delay during the season caused by inability to obtain time observations. 

The work a t  a station comprised the setting up axid adjusting the apparatus, swinging the 
pendulums continuously for at least forty-eigh t hours, making time observations each favorable 
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evening, connecting the station with known points, both as regards geographical position axid 
elevation, or determining the latitude and longitude wheu necessary, and Ireoping up the field 
records and computations. Certaiu additional work was also carried on, as follows: The testing 
of a set of smaller pendulum by swinging them simultaneously with the others at three stations; 
testing the wear of tho peiiduluni knife edge by swinging the half-second pendulums on an :iddi- 
tioiial standard edge at  two stations; and laying out of meridian lines at Colorado Springs, Colo., 
aud Terre Haute, Ind. 

0 1 1  Assistant Putnam’s arrival at Washington he reoccupied tho Washi~igton base station, 
determining the periods of both sets of pendulums; he also investigated tlie temperature cooffi- 
cieiits of the small pendulums and comploted and checked his records arid coniput:ttions. He \\‘as 
then cmployed on miscellaneous office duty until sent again to the field on telegraphic longitutle 
determinations in the Southwest, as described in another p i r t  of this report. 

From July 1 to September 1G Mr. Putnam was assisted by MI-. C. E. Mendenhall, estm 
observer, but after that d a h  he executed the work alone. 

The importance of gravity deteriginations, aside froin their bearing on probleins of geodesy, 
is becoming widely recognized, especially in geologic research. Mr. 0. K. Gilbert, of the United 
States Geological Survey, who during the surnnier visited teu of Assistaut Putuam’s pendulum 
stations for the purpose of making a study of the geology io connection with tlie gra~7ity rosults, 
has made ail interesting report 011 the subject, which is published with Assistant I’utnam’s papclr 
in Appendix I, Part  11, Report for 1894. 
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ABSTRACTS OF REPORTS FRON FIELD PARTIES, FISCAL YEAR 1895, 

MIDDLE DIVISION. 

STATES AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER AND THE ROUKY MOUNTAINS. 

28. Minnesota. 32. Nebraska. 
29. North Dakota. 33. Missouri. 
30. South Dakota. 34. Kansas. 
31. Iowa. 35. Arkansas. 

36. Indian Territory. 
37. Oklahoma Territory. 
38. Louisiana. 
39. Texas. 

Progress Sketches Nos. 2, 10,16, and 6,6,7,16,  show the localities of field work in the Middle 
Division. A list of Progress Sketches will be found a t  the close of this volume. 

Geodetic and topographical operations i n  Miniiesota.-Contintiation of the triangulation atid 
topography in the vicinity of Alinneapolis and St.  l%ul.-At the begiuning of the fiscal year the 
party under the charge of Assistant W. 0. Hodgkins was stationed a t  Minneapolis, having hegun 
the preliminary operations in June, iu consequence of a previous request froin the State topograplier 
and the regents of the State University, for the deterrniiiation of additional points in the vicinity 
of the cities of Minneapolis and St. Paul, with :I view to inatiguratiiig :i topographicd survey of 

After conference with the State topogr;tliher, Prof. Williani R. Hoag, it 
had been decided that as far a8 possible these points should be deteriiiinetl by the graphic methods 
of the plane table, and at his suggestion i t  was furtlier decided to extend the work froin the niere 
determination of trigonometric points to a thorough cxj)osition of the rnetliotls in use iii the Coast 
:11id Geodetic Survey for tlie determiiiatioii of topographic foriris and ai*tificial detail. Tliis 
proposition, contemplatiug the instructiou of the State topograpliers i n  1 he use of the plane t:tblr, 
mid being, therefore, of benefit mainly to the State topograpliioal snrvey, was approved ;i11(1 

accepted by the Superintendent only 011 the condition that the State of Rlii~iiesota should bear it11 
expenses of the work except the pay :uid siibsisteuce of Assist:int Hoilgkiiis aiid Acting Atcsist:iitt 
W. It. Hoag, the latter being also an active rneriiber of the party. After coml)letiuga pro.jectioii 
on i i  scale of 1-20 000 it W;LR found that the iiuiriber of triairgulatiou poiiits in  sonie sectious wis 
rather limited, aiitl ;I few additional ones were addcd in  the usual nianuer. The priiicipal statioiis 
of the triangulation were theu occupied wi th  the plaJlf3 table and lines obtained to a large nuinber 
of prominent objects, the intersectiou of‘ these lines coinplcting the deterinination of the objects 
observed upon. Numerous other points were determinetl by the ~netliods of’ resection, nud tliesc! 
methods were also carefully expiained to tlie State topograpliers. Heights were also deteririiiie~l 
a t  each station by means of vertical :uigles. All the topographic details o1)t;iinnblc a t  :lily statioii 
were delineated before moving to the uext, atid filially a coinpleto topographic survey of‘ a portion 
kriown as the “midway district” was taken up mid cnrrietl as far as the remainiug tiuie a t  the 
disposal of the party would permit. 

During the season, as opportiinity offered, detailed surveys were made of detaclied localities 
of special interest, e. g., Minuehaha Park with the celebrated falls of that nanio, portions of lakes 
Como, Amelia, Cedar, etc., and a part of t h e  Mississippi Hiver, iricludirig the famous falls of St. 
Anthony. 

The country included within the limits of the topographical sheet is of‘ a rolling character, 
rising rather gently in gerieral from the edges of the gorge through which the Mississippi ltiver 
flows, but in the viduity of St. Paul the hills rise more abruptly froin the river. 

. the State of Minnesota. 



REPORT FOR 1895-PART I. ABSTRACT8 OF REPORTS FROM FIELD PARTIES. 33 

The range of elevation is about 400 feet, or from 700 feet above sea level, a t  the bottom of the 
gorge, to 1 100 feet above sea level a t  ‘( Wadlace7’ Station. 

The weather wa8 almost continually hot and dry, and the party suffered much discomfort in 
consequence 

Field work was closed and the party disbanded on September 27, arid Mr. Hodgkins then 
inoceeded to Washington, D. C., whore he was engaged on miscellaneous office duty uutil again 
ordered to tlie field. His subsequent services in Chesapeake Bay and on tho Hudson Biver will 
be mentioned uiider appropriate geographical headings in other parts of this report. 

The statistics of the Minnesoba work are as follows: 

Aron of topography eurveyod, in square statnto miles.. _ _ _ _  _ _ _ _  ..._ __. . ___. .___ __-. - - _ _  .. .. _.._ 21 
Shoro line eiirveyod, in statutomilos. .__. _ _ _ _  __.___ .____. .____. .___._ .-.--- -.___- - - - -  - -  --.. _ _ _ _  20 
Roads ant1 strouts Aurveyod, in statuto miles. __._ __._ ___. _____. __._ _ _ _ _  ___. _.__ _ _ _ _  _ _ _ _  _ _ - _  _ _ _ _  207 
Number of topographio ehoets conipleted ... - _ _  ___. .__ _.. ._____ ._____ .. _ _ _ -  .____. ._ - _-. - - - -  .--. 1 
Nunrbor of triangulation points occupiod with tkooilolite. - - -. . . . - - -. . . . -. . . . - - - - . - - - -. . . - . - - -. 3 

Deterwination of relative gravity wi th  half-sec0w-l pendzilzms, in the States os  Xissoziri and 
IZnnsns,.-The penduluni stations iu Missouri aiid Kaiisas-St. Louis and Kansas City in the 
former State and 15llswortli and Wallace in the lattcr-were detormiued by the party under tho 
charge of Assistant G. It. Putnam in September and October, 1894, arid form part of the trans- 
contiiiental series already nientioned under tlie liead of the “Eastern Di~ision.~) For further 
particulars conceriiing this work, see the account on page 2s et scq. of this volume, and Assistant 
Putiiaiii’s p;iper, published as Appendix 30. I, iii Part I1 of‘ tlie Report of tlio superintendent of 
tho United States Co:ist aiid Geodetic Survey for tho fiscal year eliding ,June 30, 15!)4. 

Continuation of tlie precise leveling in Missouri and Arl;aiun~.-Assistaiit Isa:tc Winston, urider 
iiistructioiis dated June 8, 1894, proceeded to Lamar, Mo., leaving Washington on the 15th of 
June and arriving at  the working ground on tho 17th. Tlie party was a t  once organized aiid 
preparations made to begin work, when i t  was discovered that the instrumoiit liad suffered daiiiago 
in triinsportation, rencleriug i t  necess:iry to send i t  to Washington for repairs. Another level was 
;it oiice form-ardecl so that only a few days7 delay was caused by tlie accident. The th io  mas 
piwfitably spent in training the rodinen and recorder iii their respective duties. 0 1 1  June 28 tlie 
iiew instrnment mas received froin Washington :ind leveliiig operations were comnioiiced the same 
day. The two bench marks established a t  tho close of the previous season mere found in good 
condition sild undisturbed. Coriuection was iiiade with both arid the line of levels was carried 
soutliwartl along the Lexington and Southern Division of tho Missouri Pacific Railway at  Carthago, 
Mo., tholice :~loiig tho ICaiisas Division of the St. Louis and Sari Praiicisco Railw:iy to Monott, 
Mo., aiid thciicc along tlie Texas Division of the saiiie road to Chester, Ark., whore n juilction 
was made with two bench marks whose elevation above the mea11 level of tlie Gnlf of Mexico had 
been previously determined. This closed the gap in the line from the Gulf to Kansas City, and 
completed tlie season’s work 011 October 9. 

The season’s work begnii on tlio rolliug prairie or table land of soutlimest Missouri and extended 
in the inountaiiious region of northwest Arlransas, and tho line, for convenieiico, followed closely 
the roadbed of tho railroad, oxcept a t  Winslow, Ark., wliero it was taken over tho mouutain to 
avoid the railroad tuiuiel a t  that place. A check line was, however, suhscquently run through 
tho tunnel. Tho method of‘ observing mas tlie smile as before, viz, two simultaneous liirea wero run 
in ono direction. Mr. Winston reports that no special obstacles mere oncountered during the season, 
but that very heavy grades were found in tho mountainous region from Winslow to Chester, thare 
being at  one place a fall of over 300 metres hi a distance of 18 ltiloinetres. Solno delay was caused 
by tlio strong wiiids peculiar to that region, but most of the route mas protected hy adjacent hills 
or forests, and very good progress mas made during tho season. 

Bench niarlrs were ostablislied at  the various towns and villages along tlio line, and tlie 
elevation of the railroad track a t  each railroad station \vas deteniiined. Velocipede cars mere 
used by tho party as a daily nieaiis of transportation to aiid from work, and proved very egective, 
and also resulted in a great saving of both time arid money. 

MI. E. M. Stayton served as recorder in the party during t h e  season, and assisted on the 
office work, The field computations have been completed and shorn very satisfactory results. 

5. Doc. 28“ 
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The statistics of the season’s work are as follows: 
Dietanco, in kilometree, of loveling executed -. . . . . - - - - - -.. . . . .-. .. . . - -. . . . . __. . - ___. . . __.. .. .. 243 
Numbor of bonch marks established ___. __.. .__. .._. _ _ _ _  _._. ___. .... .___.. ___ .  .__.__ --.. ...--- 27 

A t  the close of the season Mr. Winston mas excused from duty for ten days, after which he 
returned to Washington, and mas engaged in computing his field results and on other office duty 
until again sent in the field in Virginia. His services in that section of the country have alroady 
been noticed under the proper head. 

Sitbsequently he was directed to resume leveling in Kansas on tho Transcontinental Line, 
special notice of which mill appear farther on in this report. 

Longitude determinations B!J exchange of telegraphic signals a t  statzons in  California, New Mexico, 
Texas, and Louisiana.-For the completion of the main scheme of longitudes in the southwestern 
part of the Uiiited States, the differences of longitude between Needles, Cal., and Santa Fe, 
N. Mex.; Santa Fe, N. Mex., and El Paso, Tex. j El Paso, Tex., and Austin, Tex.; Austin, Tex., 
and Galveston, Tex.; Austin, Tex., and New Orleans, La.; Austiu, Tex., and Laredo, Tex., mere 
required, and these determinations are of further importance as furnishing connections with the 
series of longitudes determined in 1892 for the International Boundary Commission. 

All of these lines, excepting Austin, Tex., to Laredo, Tex., are of tho primary class, requiring 
ten nights’ simultaneous observation at each eud and an interchange of observers i n  the center of 
the series to eliminate eftects of personal equation. 

The charge of this work was assigned to Assistant C. H. Sinclair, with Assistant Edwin 
Smith in charge of the cooperating party. 

Messrs. Sinclair and Smith left Washington on February 1, 1895, the former proceeding to 
Needles, Cal., and tho latter to Santa Fe, N. Mex., and immediately preparing the statiolis for 
occupation. On account of the excessive heat prevailing a t  the Needles during a large part of 
the year i t  mas desirable to make tlie observations during the winter and early spring, and therefore 
these station8 mere first occupied. A t  Santa Fe, however, the season selected was not t h e  iilost 
favorable, as on account of its high altitude severe cold was likoly to be experienced. While tho 
party was at this station temperatures as low as 15 degrees below zero were recorded, but this 
was uiiusually severe for the month of‘ Fcbruary. A t  tho Needles, during tliu samo period, i t  was 
not neccssary to have fire in. the residences or in tlie observatory. Cloudy weathur prevailed to 
such an extent a t  the Needles during the month of February that only fivo exchanges of siyids 
were obtained, viz: On the Sth, 17tmh, 18th, 22d, and 27th. As this completed one-half the reqniretl 
series the observers exclianged stations, Mr. Sinclair proceeding to Saiitn Pe and Mr. Siuitli to 
the Needles. The remaining required exchanges mere obtained on March 4, 7, 8, 9, and 10, tlins 
completing the line. 

A t  the Needles the old longitude pier, located in 1889 in the grounds of the Catholic Chnrch, 
was found in tv t ,  and was utilized for the new observations. Latitude was also determilied b y  
means of Zenith Telescope No. 6,  using fifteen pairs of stars, and seventy-ono observations wem 
made on five nights. Tho latitude station, a temporary wooden structure, was locatod 50 inches 
due west of the longitude pier. 

In  Santa Fe the statiou of Lieutenant Wheeler, of the United States Engineers, located in  
the parade ground of Fort Marcy, and used by tho Coast and Geodetic Survey in 188G, W;IS 

reoccupied. The pier of this station is t~ single large block of stone. 
The lines, Needles to Santa Fe and Santa Fe to El Paso, close two of tlie great circuits in the 

longitude scheme, and by the tield computation of Assistant Sinclair the closing errors seem to be 
very small, being only nine-thousandths of a second in one cast) aud twentythreo-thousandths of 
a second in the other-a very satisfactory result. 

Magnetic observations, declination, dip, ant1 intensity were also observed a t  both statiom by 
Assistaut Smith. On the completion of the line, Assistant Smith nioved tho Needles instruments 
and outfit to El Paso, Tex., Assistant Sinclair remaining at Santa Fe. A t  El Paso, Mr. Smith 
found the pier and ObSerVatOry erected in 1893, in the old Government cemetery (nom a city park) 
still standing, and Preparations for beginning observations were therefore soon completed. 
Signals mere excliaiiged between El Paso and Santa Pe on Marc11 15, l G ,  19,2?1, aiid 22, and again. 
aftor the usual iiiterchange of observers, on March 24, 26,26,27, and 28. This coinpleted the line 
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Santrc Fe to El Paso, and tho instruments and outfit a t  the former station wzro next nioved to 
Austin, Tex., by Mr. Smith, Mr. Sinclair remaining a t  El Paso. A t  Austin, in tho capitol 
grounds, is a large meridian mark built and establishod by Assistant William I<imbeck, of the 
United States Coast and Geodetic Survey, in 1892, aud the longitude pier of the present aeason 
w s  built 14.5 feet to tlie northward of it. Signals were exchanged betweon El Paso and Austin, 
on April 7, 5, 9, 10, and 11, aud again, after intorchango of observers, on April l G ,  17, 18, 20, and 
21, malting the  required number to complote tho line. Magnetic observations were also observed 
at  both stations by Assistant Smith. 

On April 23 Assistant Sinclair received notice by telegraph that hie wifo mas critically ill, 
and would probably not survive iunny hours, and immediately telegraphed for authority to leavo 
the field :md proceed to his home in Clmrlottcsville, Va. This WIS grantetl, and :LS the time was 
close a t  haud when it mould be nocessary for hini to resunie work on the resurvcy of the California 
slid Nevada 1)oundary line, Assistant G. R. Putnam was at  once detailed to take his place on tlie 
longitude work. Mr. Putnaiu arrived a t  Austin on April 27, and mcanwhile Assistant Smith had 
moved to Laredo, Tex., and was preparing the pier and ObRervatory a t  that place. ‘I’heso prepa- 
rations were completed by April 29. and tlio regular observations were begun tlio saiiio night. 
Isxchango signals were obtained between Austin and Laredo on April 29, May 1, 2, G, arid 7, and 
again, after the usual interchange of  observers, on May 9, 10,12, 14, and 17, tlius completing the 
line. In addition to the observations portaiuing to the longitude determination, a full set of 
magnetic observations for declination, dip aucl intensity w:is made at each of these stations by 
Assistant Smith, and gravity determinations were mado a t  both by Assistant Putnam. These 
observations being made in the daytime did not interfero with or delay tho regular work of tho 
party. Latitude observations were also made at Laredo by Assistant Putnam. Mr. Putnarn 
then moved his iiistruinents and outfit to Galveston, Tes., and had th:it statioii roady for occupa- 
tion by May 21, but owiug to continuous unfavorable weather, signals were uot oxchanged with 
Austin until the 2Gt11, and frequent interruptions froni tho same cause occurred after that date. 
The exchangos of signals botmcen Austin aud Galvcston were finally obtaiiied on the nights of 
May 2G, 31, June 1, 2, and 3, and again, after interchange of observers, on June 5, 6, 12, 13, and 
16. A full set of niagnotic observations, declin:btion, dip ant1 iiitcnsity, was also made a t  
Galveston by Assistant Smith, and gravity dcterrninatioiis by Assistaut Putnam. Mr. Putnam 
also mado a trigonometric connection of the longitude stntioii a t  Galveston with proruinerit points 
in the city. In tho gravity determination a t  Austin, two 8t:btioiis were occupied, one in  the State 
capitol, and tho other in tho State University. Assistant Smith then moved to New Orleans, La., 
and had that station ready for use on Juuo 21. Mr. Putriarn remained :it Austin, and exchanges 
of signals botwoen tlio two stations were obtained on three nights, viz, Jniio 23, 25, and 27, when 
work wns temporarily suspended iu consequence of tho departure of Jlr. Smith for Washington, 
his connection with tho Survey ceasing on Juno 30. Assistant A. T. i\Iosiii:in was then detailed 
to coniplete the programme of work laid out for the party, arriving a t  Now Orleans on July 2. 
The remainder of tho 8oason’s work, falling in a new fiscal year, will properly appear in the next 
annual report. 

It may here bo mentioned that whilo Assistant Sinclair was observing a t  the El l’nso station, 
signals wore also oxchanged with tho Rloxicari Kational Observatory at Tacubaya, near the City 
of Mexico, and also wit11 tho Palacio Observatory, in tho City of Mexico. This wiis dono at the 
request of tho officiale of tho Tacubaya Observatory, for tho purpose of obtaining an accurate 
connection of the longitude system of the two countrios, equally valnable to both. A dotermination 
of the difference of longitudo between Tacubaya and St. Louis, Rlo. (Washington University), had 
been made somo years before, but as the observers did not oxcliange statioiis the error due to 
personal equation was not eliminated, and its amount was unknown. I n  tho present cmo the 
interchange of observers was also omitted, but Signor Caiuilo A. Goheales, tho Moxican observer, 
mbscqucntly CRKN to Washingtan and observed mitli Mr. Sinclair at tho Coast atid Geodetic 
Survey Observatory, and also at  the United States Naval Observatory for personal equation, SO 
that the necessary correction to tho field  observation^ can bo made. Exchanges of signals between 
El Paso and Tacubaya took place on nine nights, viz, March 29, 30, April 1, 2, 6, 7, 8, 9, and 10, 
and 011 four of theso nights oxchanges of signals were mado also with the Palwio Observatory, 
City of Mexico, 



36 UNITED STATES COABT AND GEODETIC SURVEY. 

The field computation of the nine nights’ observations gives a probable error of =l=0.0087a in  
the resulting difference of longtiude. This is a very good result, especially i n  view of the fact 
that tlie telegraph circuit was 1408 miles in length, and that there were repeaters :tt two poiuts 
in the line. 

Determination of latitude a t  Laredo, Yex.-The latitude of tlie station at Laredo, occupied by 
the telegraphic longitude party in the regular course of their longitude work, W:LS determined 
astronomically by Assistant G. It. Putnam, in May, 1895. Other stations dotermined incidentally 
in the same way will be noticed under their appropriate geographical Iicadings. 

Magnetic observations a t  various stations in the State of Tcxns.-Tlie regular series of three 
days’ observations of magnetic declination, dip and intensity were made a t  El Pnso, Austin, 
Laredo, and Galveston during the months of Nay and June, 1593, by Assist:riit Edwin Smith ,  
while occupying theso stations in the regular course of the telegrapliic longitude determinations, 
as noticed in another part of this report. These observations were merely incidental to the niain 
work of tho party, and were so srranged as not to interfere with or delay it. 

Determination of relative gravity with half-second pendzilzrns ut various stations i n  Texas.- 
During tlie progress of the telegraphic longitude work in the Southwest, described under its proper 
lieailing in this report, the spare time of the party mas utilized i i i  making otlicr ohservations. In 
this may gravity observatioris were iiiade by Assistant G .  It. I’iitnam at Laredo, Galvest,on, a n d  
a t  two stations i n  Austin cluritig the months of N:iy and Jane, 1895. Tlie improved apparatus 
heretofore described was used for this work, ;iritl the usual method of‘ observation was followed. 
The reference or base station, as in all relative gravity deterrriin:itioris, wis the oiic located iii the 
L‘penduluni r001n’~ in the basernerit of the Coast and Geodetic Survey Oflice at W:isIiiiigtoii, I). C., 
the pendulums being swuiig there usunlly a t  tlie begiiiniii,? aud eiid of each ficltl scaso~i. 

Conipletion of the reconnaisscince f o r  a schenie of triangulution along tlic 1iio Graiirle, from El 
Paso, Tex., to the G U Y  of iMexico.-As stated in tho 18!)4 report, Assistant Sleliniaii F‘orney, under 
instructions dated February 28, 1894, liacl resumed the recoiinnissance aloiig the Rio Grantle, his 
stations being selected or1 both sides of the stream During tho season, wliicli 1;rsted unt i l  Scl)tcni- 
ber 30, about 500 miles of tho river wereesarniiied, and 61 points for the triangulatioii selected ;uid 
marked. The area of country covered by the figures laid out is about 11 700 square iniles, :1nd a 
suitable site for a base line, 5 miles iu length, was found about 7 niilcs east o f  13row1~sville. 

Tlie country from Eagle Pass to Fort Iiiiiggoltl is liigli and rolling, the ridges being of‘ iicarly 
the same elevation, parallel to each other, and approximately at riglit angles to t lw ge~icr:ll coiirse 
of the river. The hills alternately approach and recede from tho hliores, slid the descent to the 
alluvial plain, which varies in width from a few Iiuntlred feet to several miles, is usually very 
abrupt. 0 1 1  tho JIexi- 
can side of the river the hills and ridges arc Iiiglier, but the general clisracter of tho coiintry is 
the same. Numerous creeks, dry or nearly so in sumnler, \vend their way to the river, f iquently 
forming deep gulches. From Fort Itiriggold to the month of the river, ;I distanco of‘ 140 iiiilcs, 
the coulltry is flat and slopes gcnt,ly to the Gulf. The saiiiu denso growth of iiiesqiiito : L I ~  cactus 
contiuues, and this section presented the greatest difficulties to tlie reconiiaisaaiice, aiid will i~lvolvo 
cor~siderable esper~se in tlie esecutioii of the triangulatiou. M:LIIY of tlie statiolis mill rec~uiro tri- 
pods slid observing scaffolds from 25 to 79 fcet in height, and, omilig to  tlie hazy st ate of the atmos- 
phere a t  all seasons of the year, the use of heliotropes will  be necessary, or the observations n4ll 
liave to be made by me:tiis of night signals, as suggested by RIr. Fortley in :I previous report. Tho 
country from Eagle Pass to Bromnsvillc was suffering from a protracted drougllt, but duriug August 
and Septembor copious rains fell, causing the river to overflow it8 banks, alltl iii a short tiino tlie 
iiarrom, sluggish stream became a wide mid rapid torrent. Such freshets prodnce grmt cha~igos 
in the bed of the river, mhicli frequently shifts it position by coiisider:lbledistarices, so that i t  will 
probably be impracticable to trace tho chariiiel as it existed in 1848, at the tiinc of tlic sig1ling of 
the  Guadalupe Hidalgo treaty. Tho portion of the rivcr below lii0 (;r;indo City will present 
sorne difficult questioqs for tho Boundary Commission to :lc!just mtl settle. 

The low, marshy regions near the moutli of theriver are frequeritly entirely covered with water, 
salt duririg easterly storms and fresh dnring river freshets. The pl’os1)ect of a good harbor at tlie 
mouth of the liio Graiido is very slight, tho bar beiug very shallow and frequcntly shlftiug its 

A dense growth of inesquitc brush mid cactus exteiids to the river banks. 
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position. Under the most favorable conditions 11 feet of water is on tho bar at 13razos do Santiago, 
but hero also tlie tleptli and position vary witli every gale. The Morgan Line runs a steamer from 
Morgau City, La., to Ur:tzos de Santiago once every ten days during the spring itlid summer 
months, but later in the season tlie trips are irregular and uncertain, as ten to fifteen days :we 
sometimes lost in waiting for an opportunity to reach tlie ancliorage inside the bar. Froni this 
point passengers and freight are carried by lightow to tlio wharf at Point Isabel and thence by a 
xiarrow gauge railroad to Urownsville. 

The Laguna (le la Madre, which flows into the Gulf of Nexico at 13razos de Santiago, extends 
to  tho nortlimard the entire length of P:idre Island to Corpus Christi, but is navigable only for 
small boats. 

The triangulatiou froiii IC1 Paso to tho mouth of the lLio Gr:Lntle sliould be ttilten up anti pushed 
to coinplotion ut tlie earliest opportuiiity, but with tho preseiit very rostrictod appropriiltions this 
work will require :I iiiirnber of years. 

Tho recoiinaissan(~e wascomplctetl on the 30th of Septen11)er and tlic party disbanded. Assistant 
Forney was then griilitctl a month’s leave of al)soiic*o, on tlie expirntioii of wliicli lie returned to 
Washingtoil and coinpleted the records aid slretclies of his sc:is?n’s work. Ho was tlien assigned 
to temporary oflice duty, first in the drawing division ai i t l  then in the tidal division. Subscqnontly 
he WRS directed to organize a party to particip:ite in the topograpliical resurvey of Buzzards Bay, 
Mass., :is already noticed in :I previous part of this report. 

X n g n c t i c  recortls continued at the magnetic observtrtory aenr Salt Aiitonio, l l lx . ,  by wicans of the 
sdf-wcording Adiie 17laijwlogrc(pks, aid nbsolztle rdues determined wo?tth/y by weans 01’ portable 
iitstrrci,tents.-The niagnetic observatory at Hillside Itanch, near San Antonio, Tes., coiitinued 
under the charge of L. 0. Schultz, mid the instrninontal outfit was tlio s:uiie as described in 
previous reports. Mr. Schnl tz personally atteiided to tlie maguetograplis and mado the monthly 
deterininatioiis of absolute values-in short, attended to all the actual observations-while Assistant 
it. 13. Ealter assisted in the computations and prepared tho records for tr:msmissioii to the office. 

Complete photographic records from the tlireo magnetographs wero obtained from the begin- 
ning of the fiscal year to M:vcli 8, 1895, esce1)ting July 4 aut1 5, when twenty hours’ record of 
tlio vertical force mas lost tliroagh a defective sdjustnient of focus, and 011 January 23, m11e11 tho 
bre;dring of :i cylinder olanip caused the stoppage of tlie driving clock for an hour arid :I half. 

The scale coeflicicnta (IC), representing the chaiige of magnetic forco correupondiiig to :I chaugo 
of 0110 scale divisioii, were redetermined twice during the year for tlio liorizontnl force :uid vertical 
force iiistruniexits; cluri~ig July aiid Marc11 for the formor and Novenibcr ant1 March for the latter. 
Tliesc valuos reni;iiiiod very constaut througliout the whole period, a few units in the sixth decimal 
place covering tlic estreine range. Tlio March doterminations were inado in coiiseqiienco of 
iiistructioiis to discontinue and close the observatory about April 1, AS tho reduction of‘ the 
appropri,ztions rendered its further continuance j~npracticnble. 

Prom July 1 to Oc the r  1 the photographic sheets \vere cliangod every fourth day, oacli sheot 
thus containing four dtiys’ record, aud for the reinaiiidor of the time every eecoiid day. 

Tho stativtics relating to tho magnetograph records are as follows: 
Numbor of photographic shoots dovelopod. . . - - - . . . . - - - . - . - - - -. - . . - -. . - - - -. . - -. . . . - - - - - . - - - -. 342 
Nuiiibor of wiilo roilding8 obaorvod. - _ _  ___. .- - ___ .  - - __.  .__ __. . - - - .. ._. __. .____. .____. ___.  _ _ _ _  1 644 
Ntiiiilwx of treco runtlings of doclinatioii ... ~ _ -  .. . __. __. __. ._ - - _. ._ - _,. - _ _ _  . -. __.  ~ __. _ _ _ _  _.. . 6 676 
Nuiiibor of tr:ico rontliilgs of liorizoiital forco.. - ~ ~ - - . - - - -. . - - - -. . - - - - - - - -. . ___. . -. . . - -. (i 076 
h’uiubcr of triicu roadingrr of vorticnl forco ._____ _ _  _... .... ..____ ~ ____. ____.. ..___. _ _ _ _  . .____ 6 556 
Numbor of tram ruiidiiigs of thorrriogruph.. - - - - .___ _ _  -. _ _  . - - - - - - - - - .  - - - -. ~ _ _  - .  - - - - - - -. - - - - ~ 6 576 
Suiiibor of tompcrnturo obaoi vatione. - - - -. . - . -. . - - - -. . . - ~ - -. . - - - - - - -. - . . - -. . - - - - - - - - - - - - - - - - 1 664 

This tabuli~tion refers to  tlie routine work aud does riot iiiclutle tho large iiunibcr of observations 
and readings inndo iu determining scale coetticien ts and other instruinen tal coiistants. 

A t  the request of tho Chief of the Weather Bureau, and by direction of the Superintondent, 
apecial reports were made to tlio former every second day from October to. ivarch, these reports 
inclutling, besides the records of the mngnetographs, numerous copies of photographic traces, 
and :L s1)eciaI record of trace readings for tho deterinination of the times and extent of magnetic 
variations during incteorological disturbances within the United Statos. 
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Declination. .............................. 
Oscillations. .............................. 
Deflections ............................... 
Dip ...................................... 
Time ..................................... 
Temperature .............................. 

Absolute determinations of the magnetic elements, declination, dip and intcnsity were mado 
on five days of each month duriug the whole period, but the March observationv were omitted in 
consequence of the loss of the magnetometer by robbory on March 9. The iustruirieiit was after- 
wards recovered, but not in season to obtain the observations. The instrumental constants were 
carefully determined and frequeii tly checked, and all observations for the determination of force, 
both oscillations and deflections, were msdc in the afternoon when the temperature, was most 
steady. 1)ecliiiation observations were always made in both morning arid afternoon hours, and 
the dip only in the afternoon, and time observations for the rating of the observatory cliroriometer 
were made once a month. 

The following is a tabulation of the observations, etc., made ill connection with the absolute 
deterrriiiiations : 

800 
640 
800 

3 860 
192 

440 

Ohservn- I tioiis. 
Iktcrmiiin- 

tiolls. 

40 
40 
80 
80 
8 

The earth-current observations were discontinued early in the fiscal yoar, as i t  was found 
that t h e  results were vitiated by the too near proximity of the electric car lines of Sail Antonio. 
During a fern days in July, however, BIr. Schultz was :mthorizetl to condnct experiinents a t  ltock- 
port, Tex., but these mcre without definite result, as abnormal weatlier conditions prevailed during 
their continuance. 

The observatory was finally abandoned on April 17, and Mr. Schultz returned to Washing- 
ton, where he was engaged until thc close of the fiscal year in completing his reductions and 
computations. 
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1895, 

WESTERN DIVISION. 

STATES AND TERRITORIES BETWEEN THE ROCKY NOUNTAINS AND TIIE PACIFIC. 

40. California. 44. Montana. 48. Colorado. 
41. Oregon. 45. Wyoming. 49. Arizona Territory. 
42. Washington. 46. Nevada. 60. New Mexico Territory. 
43. Idaho. 47. Utah Territory. 

Progress Slcetclies Nos. 2, 4, 11, 12, and ti, 6, 7, 16, show the localities of field work in the 
Western llivision. A list of Progress Sketches is given a t  the close of t h i s  volume. 

lbpograplhal resu~vey of San Francisco Bay and Harbor.-At the closo of tho last fiscal year 
the party under the charge of Assistaut A. F. Rodgers was already in the field engaged in prepar- 
atory \rork for the topographical resurvey of Sail Francisco Bey. aud Ilarbor. On July 9 the 
observing of horizontal angles on the supplemental triangulation was begun a t  Candlestick Poiuf, 
and continued to Point San Bruno. The new points were computed, abstracted, aut1 platted on a 
projection, scale of 1-10 000, and the topographical work was then taken up from Point Avisadero 
southward. A second sheet was then laid out from Belle Air Island southward, b u t  it was then 
fouud that owing to the disappearance of many of tlie points of the old triangulation, executed 
1ie:irly forty years ago, i t  would be necessary to doternline a large number of new positions. 
Autliority for executing this additional work having beon obtained, Assistant Rodgers erected the 
necessary signals and began the extension of the triangulation October 24. Much delay was 
occasioned at  times by bad weatlier, and especially by the sinolcy coudition of tho atmosphere, and 
soino of tho longer lirios had to be postponed to a more fttvorable se:ison of the year. The party 
was eiigagocl alteriiately ou triangulatiou and topography until Decoiiiber 31, wlien on account of 
niifbvorablo weather conditions the party was temporarily disbanded. Assistnut Rodgers proceeded 
to Ban Francisco and utilized the time in completiiig his records a i d  coinputntioiis. In tho latter 
part of February the party was reorganized and field operations merc resunietl and coutiiiued to  the 
close of tho fiscal year. Assistaut Kodgers ~ i i s  called upon froiii tiino to time by tho hydro- 
u-aphic parties engaged on the resurvey of the bay for additional points, mid these were in all 
oiises furnished as promptly as circumstances would 1)ermit. 

Tho statistics of the soason’s work are givoii by Assistaut ILodgcrs iis follows: 
Numbor of triniigiiletion stations occiipied . . . - - - -. . . - __. __. . - - - - . - - - -. . - - __. . - - - ~. - -. . . ~ - - -. 
Numbor of poiuts dotormined trigononiotrically . . - - - -. . . - - - - -. . -. - - - - - -. . - - - -. . - - - -. - - - - - - - - 
Niiinbor of pointings mado in observing . -. __. . - __. - - 
Area coverod by triangulation, in squnro statuto milos .___.. ___. ..____ ~ __. . ._____ .__ __. .____. 
Areii of topography survey, in square atatnto niilos .... ._._ _... ._.. ..._.. _____. _ _ _ _  _.._ ..____ 
Number of milm of elioro line surveyed ._.._. _____. _ _ _ _ _ _  __.. ___. ..____ _ _ _  _._ __._ __._ _ _ _ -  - - - -  
Numbor of miliw of orooks surveyod. _ _  -. . . -. _ _  _ _  . -. .._. _ _ _ _  _ _ _  -. - - - - ___. - - - - 
h’nmbcr of milos of rond8 8nrveyed. - - - -. . -. . -. -. . . __. -. . -. -. . . __. . - - - -. - - - - - - 
Number of iiiil(?e of rniiroad srirvoyod. ._. _ _  - -. _ _  -. -. --. .. _._. ._ -. _. . --. .- - - - - . - - - - - 
Nunibor of topographio sheots comploted __.. ..._ ...... ........-.__.. ..... ---.--..-.-- .-----  

_. . . - __. _.__.. _ _  - - .  . . -. . __. . -. 

36 
180 

2 670 
136 
38 
35 
11 
57 
39 
3 
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Hydrographic resurvey of Sun Francisco B a y  and Entrance.-For the execwtion of this important 
work two parties, on the steamers Gedney aut1 XcArthur, respectively, IVCI’O detailed. 

The steamer Gedney, nuder the twmmand of Lieut. Luciau Flynno, after completing the season’s 
work in Washington Sound arid Strait of Juan de Fuca, proceeded, in accordance with instructions, 
to San Francisco, arriving there November 0,1894. After repairing and refitting :it Oaklmtl, C;LI., 
the liydrographic work was commenced March 29,1805, and continued to the close of the fiscal 
year. 

The statistics of tlie work accomplished by Julio 30 are as follows: 
Area sonndod, in squaru geographical miles. - - _ _  - ~ - ~ - - - - - - ~ -. . ~ ~ - ~. . -. ~ -. . - - - ~. . . - __. . -. 70 

374 *8 
ti 585 
12 383 

3 

Number of miles run whilo sounding.. - - - ~ - __. - - - - - - . - __-. . - - - ~. - ~ - - ___. - __. -. ~. ~ ~ - - -. ~. 
Nuinber of angle8 ruoasiired. - - - ~. . - - -. . ~ ~ - - ~. . -. - - - . ~ ~ - - - . - - - - - - ~ ~ - - - -. . - ~ - -. . - - - . - - - -. . 
Niiuibor of soundings takou ~ - - - . - - - -. - - - ~ . - - - -. . - - - -. . - - - ~ ~ . -. - -. . . - - - ~ - - - - - - . - - - ~. - ~ - ~ 

Number of tidal etatione ost:iblisliod . - - -. - - -. - ~. - -. ~ - - -. . ~ ~ -. . ~ - -. . ~ - - - ~ ~ - - - - . ~ - -. . - -. 
The sheet upou which tho party was engaged ernbrnccs that portion of Sail Freiicisco nay 

from Alcatraz Islaud to Fort l’oint, inclutlitig Ricllartlsoris 73ay and 7hccoon Straits. 
T h e  steamer B f ~ A r t k u ~ ,  iinder the comiu:iiid of Lieut. James TT. Sears, proceeded to San Fran- 

cisco, Cal., after the close of the season’s work on tho west coast of Wasliington, and after the com- 
pletion of necessary repairs, began work in tlic Roiiita Chanuel and northerri p:wt pf t h e  Golden 
Gate February 1,1895. Work was continued witliout interruption to the close of the fiscal year. 

The statistics to the  date of this report, Juno 30, are as follows: 
Area sounded, ii i  equaro geographical niilos . - - - __. . - - - -. . - - - ~ - ~. -. - - -. - - ~ - ~ - -. - - - - -. . ~ ~ 

Nurnbur of miles (geographical) run mliilo sounding.. . __. ._ - ~ _ _  . - - __.  . . - _. . . . - _ _ _  ~ _ _ _ _ _  
Numbor of angles measured.. - _ _ _  . - - - _ _  ~ - - __. - - - - - - - - - __. - - -. - -. - -. ~ - . - - ~ ~. . - - _ _  - ._ - - _ _  ~ 

Number of eoundings taken _ _ _ -  _ _ _ _  I _ _ _ _ _  ___. _ _ _ _  ~ _ - _ _ _  ..___ ~ _ _ _ _  _____. _ _ _ _ _ _  . _____ _ _ _ _  

23 4 
903 

15 185 
55 4.50 

Number of tidal stations oetnblielietl . -. -. - - -. . _ _  - _ _  . __. . . -. . . . _ _  . -. ~ -. 7 

Both parties are still engaged upon this work, antl tlie full staterrlent of statistics and results 
will appear in the next annual report. 

Continuation of tidal record a t  the Sausalito (Sicn Francisco Buy)  tidal .station.-Tlm sclf- 
registering tide gauge a t  the Sausalito tidal station, iuicler the iiumediato charge of observer 
Emmet Gray, and under the supervision of Assistant George Davidsoii, continued in operation 
during tho entire fiscal year, and furnished mi uubroken record. T h o  relation of tllo gauge to tlic 
permmient bench marks iii the vicinity has beeu frequently verified, anti the station clironoineter 
has been rated arid corrected by means of tirue obscrvations a t  Lafayctto Park observatory. 

In connection with the 1iydrogr:iphic resurvey of Sari Francisco Bay and Harbor, another self- 
registering gauge has been set up at  the wharf of tlie IJ’nion Iron Works at Snn Fraucisco, and 
placed in charge of the Coast antl Geodetic Survey suboffice. 0bserv:itions at  this station will be 
miiintained ouly during the continuance of the survey, but the low-water readings of both gauges 
will be corrected by a line of levels. 

Longitude determinations by exclbanges of telegraphic signals nt stations iu California and New 
Mexico.-For the accouiit of this work, under the charge of Assi8t;tnt C. II. Sinclair, see Middle 
Division, where the California and New Mexico stations, Needles and Saiita Fe, are treated in 
corinection with those of T e x a s  ant1 Louisiana. 

Determination of latitude a t  Needles, O d - I n  February, 1895, Assistant c. IT. Sinclair, in 
charge of the party engaged in determining telegraphic diffei-ences of longitude a t  v:irious statiolis 
in the southwesterti part of the United States, incident:illy cleteririinerl astronomically the latitutle 
of tho station a t  Needles, Cal. T h o  station is located in the grounds of the Cuthohc Church, a short 
distance (about 50 inches) west of the pier used i n  the longitude determin:rtion. Zenith Telescope 
No. 6 was used and 71 observations were m d e  on five nights, using fifteen pairs of stars. OtIier 
latitudes (letermined in connection with tho longitude work mill bo noticed under their appropriate 
geographical head i 11 gs. 

Magnetic observations in Califor?r(a and New Mexico.-A full series of three days’ observations 
for the deteriniristion of the megnekic elements, dip, decliuatiou, arid intensity were inade a t  Needles, 
&I., and Santa Fe, N. Mox., by Assistant Etlwiri Smith during February and March, 1895. The 
observations were made incidentally, while the stations mere being occupied for tho determination 
of longitude, as already noticed in the account of the telegraphic longitude work, and being m d e  
in the daytime (lid not delay or ixiterfere with the regular work of the party. 
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Magnetic obserrations at Camon City, Nev., and at Lake Tahoe, Cal$ornia.--In November, 
1804, magnetic observations, declination, dip and intensity were made a t  Carson City, Nov., 
and Lalto Tahoe,-C$ifornja, by thc party engaged undor tlio hirection of Assistant C. H. Siuclair 
on the survey of tliQ:q!iforiii:i~,zi!j Nevadii- Obli& boundary line. This was dono at  the closo 
of tllo season and n711ils tho storing of tho camp out&, etc., w : ~  in progress, as stated in the 
account of the bouudery survey work. 

Tho statiou at-Carsoh -City was located in tho grounds of the Pardion and in tho mcridisu of 
tlie transit of $f.-C. IV. Friend’s observatory, and one square south of it. 

The station a t  Lake Taboo was located 25  iiietreidue south of tho longitude pior of 1893, near 
tho Lalresido Tavern a t  tlio southeast ond of tho lake. Both stations are so marked that they can 
be recovered wlien necessary in tho future. 

M u g w t i c  obscrocctioiu in the Btates of Washingto?t and Oregon.-During tho autumn and winter 
of 1804-06, Assistwit J. J. Gilbcrt was instructed to redetermino tho magnetic elements at various 
points i i i  tho States of Wasliington aiitl Oregon. The first observatioiis were made a t  Port 
Townsend, Wash., between tlio 13th aiicl 21st of November. Tho old magnetic station was occu- 
pictl, but on accouiit of local disturbances tho  period of observation w:as extended several days 
beyond the usual time. Observations for ni;lgnctic doclination, dip and intensity wero nest made 
at  Olympi;a, Wash., during four days, viz, 1)ecember 12, 13, 14, and 15. On February 12, Assistant 
Gilbert proceedcd to Seattle and Tacoma, where dip only was required, duo day being spent in 
observations a t  each plnc-o. 

0 1 1  February 15 Mr. Gilbert proceeded to Portland, Oreg., and mado a full series of observa- 
tions (luring t h e e  days, viz, February 20, 21, and 82, a t  the old iiiaguetic station in the grounds of 
tlio United States custom-house. Tlic observations a t  this station subsequently proved uiisatis- 
fa(:tory, arid i t  was fouiid that tho closo proximity of tho electric wires and other disturbing c:nises 
had viti;Lteti tho results. It w : ~  nocess:wy, therefore, to seloct a now station freo from such local 
disturbances, and this was dolie later in tho season by Mr. Gilbert, who revisited Portland for that 
purpose in Mnrcli, 1S06. Tlio new station, with tho consent of tho local anthoritics, WRY located 
in tho city l)iirI<, and obscrvatioiis for dcclination, dip aiid intensity mero obtained on March 6, 7: 
aud 8. 011 1~cbrn:iry 24, 25, 26, ;ind 27 similar observations wero niado at  Cape Disappointmont, 
tlie old Inagiletic station war  the house of tho light keeper being reoccupied; and on March 1,3,3,  
arid 4 a t  T-ancouver, Wash. At  Vancouver the old magnetic station of the Coast and Geodetic 
Survey could not bo recovered, aiid ;L new one was thcreforo selected and carefully marlred for 
future reference. The ohroiionieter used in the magnetic work was mted by means of time 
signals te1egr;iplied from the Lick Observatory. 

Co,itinuatioib of the l iydrograplh surveg of the Strait of Juaa de Fuca and Washington Sound, 
Washington.-As already stated, tho steamor Cfedney, under the comniaiid of Lieut. Lucian Flynne, 
was placed at  the disposnl of Assistant J .  J.  Gilbort, :uid tlio comnianding officer directed to 
funiisli every facility for tho prosecutioii of‘ tho triangulation and topography; also, as oppor- 
tunity aEorded, to mako a hydrographic survey of Wasliington Sound in the vicinity of San Juan, 
Oreas, and Stuart islands, and of the Strait of Juan do Puca from the vicinity of Port Angeles to 
Wlridby Island. 

Tho hydrography is embraced on seven sheets, two of which relate to tho Strait of Juan de 
Fuca and tho renmintlor to Wasliingtoii Sound. Tho shore line and geograpliiortl positions needed 
wore furnished by Assistant Gilbert ;LS his work progressed. 

Tho party of Lieutcuaiit Flyniie collectcd much valuable information in relation to the liar- 
bors, channels, and daiigors of this part of tlie coast, which will be utilized in tho proparation of 
charts and in tho Coast Pilot publications of the Coast aiid Geodetic Survey. 

Tho Gedney arrived on tho morlriug ground May 10, 1894, and worked continuously until 
October 18, wlien, Assistaiit Gilbert’s work beirig also completed, she proceeded to Port Townsond, 
and thence to Seattle, wliero cortain necessary repairs were made. She then proceeded to Sa11 
Francisco, arriving thero November 9. After ropairing and refitting a t  Oakland tlie vossel, still 
under tho command of Lieutenant Plyiine, was assigned to duty in connection with t h e  resurvey 
of San Francisco Boy, a8 already noticed. 
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The statistics of the season’s hydrographic work in Washington Sound and Btrait of Juan de 
Fuca are as follows: 

Area sounded, in square geographical milos ...___ ..-_-. .--.-. .-.. . ...--. .----. 475 
Number of miles (geographical) of sounding lines ..___. .____. .. __. .____. __._ _____. __. -.. 1 233 -5 
Number of angles measured -..-.. --.. ___. .____. ..___. ..---. __._ _ _ _ _  _.._ .___ __._ _..--- 10 145 
Number of soundings taken. - - _ _  -. - __. - __. - -. . - - __. .. __. . -. . __. _ _ _  _ _ _  .-. _ _  -. -. __. _ _ _  ---  - -  11 665 
Nnmbor of tidal stations establishod 3 
Number of specimens of bottom proserved ___. ..._ .__. .. _ _ _ _  ... __. ._ _ _  _ _  .__. _..__. ...-. 18 
Number of hydrographic sheets finished. -. _ _  ... . __. .. . _ _ _  .__ _ _  - __. . . . . - ... . . . . --. 6 

_ _ _ _  ___. .. -. . __. _____. .. -. - - - --. . . _ _ _  - __.. .--- - 

The list of naval officers attached to tho hydrographic party of tho steamer Gedney is as 
follows : 

Lieut. Lucian Flynne, commanding officer; Lieut. L. J. Clark; F. C .  Schubert, pay yeoman 
and draftsman; A. 3‘. Berryhill, apothecary aud observer; P. N. Christianson, observer; and A. 
E. Brisman, recorder. 

Continuation of the survey of Washingtoib Sound, Washington, triangulation and topography.- 
In accordanco with instructions of May 14, 1894, Assistant J. J. Gilbert had taken the field prior 
to the closo of the last fiscal year, and the steamer Gedney, under command of Lieut. Lucian Flynne, 
mas placed a t  his disposal. Lieutenant Flynne was directed to furnish every facility for the 
prosecution of the work of Mr. Gilbert, and, as opportunity offered, to execute tlio hydrography. 
Assistant Gilbert joined the Gedney a t  Port Townsend on the 18th of May, and as soon as tho 
necessary supplies were obtained the vessel proceeded to Friday Harbor. The erection of sigiials 
was at  oiico begun, and, during tho remainder of May, 65 were completed along and near tho sliores 
of Haro Strait. Triangulation observations were begun June 1 and completed July 27, during 
which time the triangulation was extended through Hnro Strait, President Channel, Middle 
Channel, Harney Channel, and West Sound, including Deer Harbor, Mosquito Pass, Rook Harbor, 
aucl Westcott Bay. The balance of July mas occupied in  making projections for tlio to1)ogr:Lphic 
sheets. The topography mas begun August 1 and closed October 17, during which interval t h e e  
sheets were completed. 

Owiug to the requirements of tho hydrography, the triangulation xas extended far beyond 
the limits hecessary for the season’s topography, and by working every night Assistant Gilbert 
was able to keep up the computations and furnish geographical positions to tho hydrographic 
party without m y  delay to either class of field work. 

The statistics of the season’s work are as follows: 

Area of triangulation, in square statute milos _____._. __.__. .._... ._.__. .--.-. -- - -  ---. --.- ..._ 215 
Number of signals erected., __._ __._ --.. ..-. .___.. ..-- .___ ..-... .--. - - - -  --.--. _.__ _._. 142 
Number of stations occupied. _. . -. _ _ _ _  .___.. _ _ _ _  ..--.. __._ _ _ _ _  ..-- --.. ..-... - ..-.- __. - ._. 93 
Itumber of geographical positions detorminod.. _ _  --. . . -. . .. . _ _  - -. - -. -. __. . - --. _. - - - - - -. -. 146 
Area of topography, in square statuto miles. ~. 
Longtll of general coast line surveyed, in statute miles. _ _ _  __. __. -. - - - - -. . -. .. . . -. . . _ _  -. -. _-. 
Length of roads surveyed, in statuto milos.. -. _ _ _  _ _ _  -.. _ _ _ _  . _ _ _ _  - - - __. _. .-.. -. . __. . - - - .-- 
Numbor. of topographio sheets completed.. _ _ _ _ _  . ___. _____. _ _  _ _  _ _ _ _ _ _  _ _ _ _  ... _ _ _  .___ ._---. - -  

-. ._____ . -. . _ _ _  __. _ _ _ _  _ _ _ _  _ _ _  - - - - - ___. 36.6 
96 *8 
51 ‘3 

3 

The topography executed iucludes the northwest part of Orcas Island, and Snn Jnau Islend 
from the middle of tho Spieden Channel to Dead-Mans Bay, and the following complete islands: 
Shipjack, Rare, Waldron, Qull, Flattop, Stuart, Johns, Cactus, Spieden, Henry, Morse, and Barren. 

After closiug the work, Assistant Gilbert proceeded on the Gedney to Port Townsend, whero 
he stored his instruments, and thence to Seattle, whero he left tho vessel and proceeded to Olympia 
for tho completion of his office work. 

Subsequently ho was directed to make certain magnetic observations in Washington and 
Oregon, which will be noticed in the proper place. 

In  his report Assistant Gilbert expresses his high appreciation of tho uniform courtesy of 
Lieutenant Flynne and tho other oillcers of tho Gedney, and the zeal displayed in tho prosecution 
of the work. 

Hy&.ography of the coast of Washington.-At the close of the previous fiscal year tho steamer 
McArthur, under the command of Lieut. F. II. Crosby, U. S. N., mas engaged in making rz 
hydrographic survey of the coast of Washington, from Grays Xiarbor to tho Quillayute River. 
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On the 18th of August, while attcmpting to land through the surf mar the mouth of J o  Creek, 
for the purpose of building a sigual, the wlialeboat, containing the commanding offlcer and 
nine men, was capsized, and Lieutonaut Crosby and four seamen wero drowned. This distressing 
accident mas reported by Entiign 0. I?. Eaton, upon whom the command of the vessol temporarily 
dovolved, as follows : 

STEAMER fifCAnTHUn, 
Ocoeta, Grays Harbor, I17ashingtot1, August 10, lS9.i. 

SIR: It is my painful duty to report tho doatli by drowning of Lieut. F. H. Crosby, Quartormastor Third Clues 
John Freyer, and Seamen Willium Nuhm, Aloxander Smith, and Jens Gudmundsou, whilo ILttompting t.0 land through 
tho surf near J o  Crculr, about 17 miles north of Grays Harbor, on the west ooast of Wadlington, about 8 a. in., 
Saturday, August 18. 

That aftornoon 
Lieutcnnnt Croaby, the commanding ofncer, with nine men, lnnded through the surf, and coinmencod to  eroct a 
hgdrographio signal. At this timo tho sea was smooth, mith hardly any SWOII. S:rturday morning there wus a 
douse fog and long swell. Lioutenant Crosby left the ship, with nine men, on the whaleboat nt 7.20, to coinplcto 
tho signal. When outside the mrf  ho directed the meu to tako off thoir shoes and heavy clothing, cmt off the 
trniliqg lincs of tho onrs, unship ruddor und stoer with an oar. Hu cuutionod thorn that  a boat might go through the 
surf with sufuty ninoty-nine timos rind bo cnpsixod on the hundredth; ho then cautioned thorn if upsot to get hold of 
life-prosorvors or oars, dive undor tho broakere and couio up betweon thorn to breatho, end make for tho boach. Thoy 
then pullod L few strokes toward the bouch, \vhon a big breakor caught the bont and swung her to stnrbonrd, nearly 
brondside t o  the surf. After a hard 
Rtrnggle, five inen, Ih ik  Cnrlson, qu:rrteriuastor, sccond c la8~;  Seainon Jan Rask, Chnrlcs Ilngorstrom, and M. l h k e r ,  
iriid First-Class Firoman 0. I>uniolsoii siiccooded in getting ashore, moat of them in D dazcd rrnd exhausted condition. 
l‘huy wore cnrod for by tho Bottlers ulong the  boach. A s  soon us sufficicnt1.y ruvivod, thoy nnd n number of settlor8 
patrolled the beach, soarching for tlio othcr8. Tlio wliulebont was weehed ashore about ono mile below whoro most 
of tho survivors lnndcd. Tlicre aro whito sottlors evary milo or so along the boaoh, and both whita men and Iiidinns 
uru constantly travoling back rrud forth, but the fog wns so thick that  morniug that  ono could see oiily 40 or 50 
yibrds, uiicl tho sottlors fimt kuew of tho uccidoiit by tho survivors of the whaleboat going to thoir houses, 

About 11 a. in. the  fog bugaii t o  cluer. I had n lookout kopt from tho ship, and watched constautly myself with 
the glnssos for the captain nnd party. I saw no s i p 8  of thoni u t  work on the signal, and feared nn acoidont lind 
linppened, ospocially as tho surf wfis vcry heavy. I rim in ns close to  the shoro wit11 the ship UE wns safe, and nfter 
a whilo E ~ W  a man wnviiig n tablocloth ne a signill. Knowing that  I could do nothing from outside with the ehip or 
boats, I run imido Grays Harbor aud uuchorod iienr Dumona Point. On tho wag down I kopt a careful lookout for 
any signs of the party, knowing that  tliore wm IL stroug inehoro current to the southward. I folt that  nothing could 
bo dono by us undor tho circunistanccs, howover, u8 EllCh a long time-ovor threo hours-hnd elapsed since tho wlinle- 
boat must have eiiterod thosurf. Iiumodiately upou arrival at Darnons Point 1 secured a team and drove u p  the 
bcncli to  the scene of tho disnstor, and found tliut five ruon hnd reached the boach in mfety. Thuy patrollod tho 
bonch until 2 p. m., and then roturned to  the ship. Tho sottlors patrolled the bench that  day nntil dark, nnd all 
the next day. Tho whaleboat, oars, ctc., wero washed ashore, 
but  no bodies have boon found up to  this timo. 

Tho iVoArtHw :Lnchorcd about a milo and a half offshore at this poiut Friday afternoon. 

Uoforo thoy could turn tho boat another breakor caught and capsizod her. 

They did all in thoir pon-er to  ronder assistanco. 

blrs. Crosby, who has boon living in  Ocosta this slimmer, hna boon notified. 
I gntherod the tools, p a r ,  otc., thcy liad aslioro, and cngagod a wagon to  bring tho whaleboat down to tile 

Oyohut, whero I can get it, mid knowing I could do 110 further good, sturted back for tho ship. On the way dowil 
our h a m  m n  away while crossing a bridge ovur swampy land, and Roscoe, the apothecary, tho driver, and myself 
woro thrown out. Roscoe had a bnd 11010 made in front of his loft leg abovo the ankle, roaching to the bono, a ~ d  
from his complaints 1 feared he hnd sufforod internal iqjuries also. 

14’ortunntoly, tho doctor says 
Roscoe’s injuries aro not serious, bu t  the hole in his log  will lay him up for sovoral wocks, probably. I etmapod with 

A little steamer makos daily trips to  the Oyehut from Ocoatn, and tho settlers d o n g  tlio boach will koop mo 
informed DE to whether any bodies aro fonnd. I expect to  go t o  the Oyehut nftor tho wlialeboat in  (I fow days, if 
a b ,  or will have it and tho gear brought ovor by tho steamer. I directod that they bo loft in the care of the 
etorekeeper at the Oyohut. 

I got unothor toam, and, a8 soon as wo got back to tho ship, camo to Ocosta. 

aprniiied hand and leg and bruised hond, and will probably be nl l  right in three or four days. 

From tho accounts of the settlers tho bodiee may bo wwhed ashore iu from threo t o  ton daya, or not at nll .  
Tho snfe is locked nnd tho combination unknown on board, EO I can not ascertain tho stato of tho nccoiinta of 

Lieutonant Crosby, nnd of tho mon. I respoctfully requeet instructions under tho oircumstances, and ~8 t o  entries 
t o  bo mado on enlistmont recorda, otc. 

Respeotfiilly, C. P. EATON, 
Ensign U. S. N., Commanding. 

To Lieut. Commandor J. 1”. MOsEn, U. 8. N., 

The bodies of Lioutenant Crosby and three of the me3 wero subsequently waslied ashore at 
Various dates; that of Lieutenant Orosby on September 28, or about six weeks after tho accident. 

Hydrograpltio Inspeotor. 
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By this sad mishap the Survey and the Navy lost a valuable and eficient officer. Sonio 
account of his services will be given in  tho report of the liydrograpliic iiispector in the “OtTce 
ltcport No. 277 of this volume. 

Lieut. James H. Sears mas assigned to the couimand of tho X ( ~ A r t h r ,  and reported 011 boiird 
September 3. 

The following are statistics of work accomplished during the seasou : 
Tlie season’s work closed a few days later, September 10. 

Area sounded, in squaro geographical miles _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  ___ .  - - __.  ___. _ _ _ _  ._ _ _ _ _  _ _ _ _  ~ _ _ _ _  773 
Number of miles run while sounding __._ __. . . ~ - _ _  - _ _ _ _  ___. _ _  ___. _____. .--- _ _  __._ ___. .___. 1 177.5 
Number of angle3 mensnrod.. _ _ _  _ _  - __. .__ __. .____. _ _ _  __. _ _ _ _  .__. _ _ _ _  ~. -. _. ._ ~ - _ _  _ _ _ _  _ _ _ _  6 683 
Number of soundings.. _ _ _ _  .__ _ _ _  ._____ _ _  ___. _ _ _ _  _ _ _ _ _ _  ._____ .__ _ _ _  ._ ___. __._ __._ __._ __._ 22 001 
Nuiubcr of tidal stations established. .__ __. - - - _ _  - . - - -. - - ~. - -. . - . - -. - - - - . . ~ - ~. - - - - -. . - - -. . ~ 1 
Nnml~er of current statioue. ~ - - - - - . - - - - ~ _ _  - - _ _ _  - _ _  - - ._ - - -. -. - - _ _ _  - - - - -. . . . . - -. - - - - - - - ~ - -. . 22 
Nuiribor of hydrographic sheets finished ... _ _ _  - _ _  - _ _ _  - _ _ _  -. . . . - _ _  - - - -. . --. . - - - _ _  -. . - - - _ _ _  - 2 

The MeArthur then proceeded to San Francisco, C d . ,  to assist in the rosurvey of Sail Francisco 
nay, as already noticed in  t h e  proper place. 

Xxamination of depths of the water f ron t  of Tacoma, Wash.-Iii consequence of the landslide 
which oocnrretl at Tacomit in  November last, and in  response to nurnerou~ reqnests, it mas decmetl 
advisable to makc an examination of the depths near tlio water front, and :is tlie steamer ilicssler 
was laid up in tlie vicinity, tlie commanding officer, Lieut. G. 13. Harber, was directed to make tlie 
survey. 

The resnlts have been platted and show that considerable changes have taken place. 
The statistics of tho work are as follows: 

Numbor of miles (geographical) of sounding linos.. - ~. _ _  - ~ _ _  _ _ _  -. _ _  __. ._. _ _ _  . - - _. . ._____ 

Number of soundings takcu - -. . ~ - -. ~ ~ ~. . - - - - - - - - ~ - ~ . 
Number of tidal fltations establislod. . . . 
Area eoundotl, in square geographivral miles.. . ~ - - - ~ 

12.8 
Number of ILIIglOH nlCaSllrCd.. - __.  _ _ _  - ~ ~ - - __.  _ _  - _ _ _  .__ _ _  _ _  _ _ _ _  _ _  - ~ -. _ _  __.  _ _  ____ .  - __.. _ _ _ _  394 

- ~ - . 
-. -. . ~ ~. . . -. ~ - - -. ~. ~ 

-. - - - - ~ - - - ~. -. - _ _  - - -. . 438 _ _  - . - - - - - - - _ _ _  - ._ 1 
. - ~ -. . -. ~ ~ ~. - -. - . - - - - -. ~ - ~ ~ - - - 0 -25 

Deterinination of relative gravity wi th  half-second pendulums in Colorticlo, Wyoming,  and 1Ttuh.- 
Gravity determiiiations with the new h:ilf-second pendulums were made at  various stations iii these 
States and Territories by the party under thecharge of Assistant G. R. Putnam during the months 
of July, August, and September, 1894. 

Tho stations in Colorado mere located a t  Denver, Colorado Springs, Pikes Peak, GuIinison, atid 
Grand Junction j thosc in Wyoiuiug at  Grand Canyon, Korris Geyser Basin, :~nd Lower Geyser 
Basin (all i i i  tlic Yellomstone Park) ; arid those in Utah a t  Salt Lako City, Green River, and Pleasarit 
Valley Junction. Thesu stations form part of the tr~nscoiitiiiental series already iiieiitioned and 
described i n  thc geiieral account of the season’s gravity work under the liead of “The Eastorn 
Division.” For furtlier particulars, see pages 28 et seq. of this volume, and Assistant Putnam’s 
paper, published ;is Appendix No. I, in  Pitrt I1 of tlie Report of tlic Superintendelit of the United 
States Coast and Geodetic Survey for the fiscal ycar 1894. 

It may liere be mentioned that tlic localities of the stations at Pikes Peak arid Colortido 
Springs weIe selected with ,z view to obtaining, incidentally, data for the determination of tlie 
mean deusity of the earth. The observatious have been computed by Mr. Putnam, and givo 5.63 
as the value of tlie earth’s mean density. 

Laying out a ineridian line a t  Colorado Springs, Co1o.-In August, 1894, Assistant G .  It. Patiiain, 
while occupying tho station a t  Colorado Springs for tlie determination of gritvity, laid out, a t  the 
request of Prof. F. H. Loud, a truo meridian line, for the uso of local surveyors i r i  testing their 
compass necdlcs and determining the magnetic declination. 

Geodetic soor~.-Contiitzcation of the transeontiriental triangulation in Cohr‘ado.-At tlic close 
of the last fiscal year tho party under the cliargo of Assistant yTilliam Eimbeclr had completed 
the reconnaissance eastward from Mount Ouray and mas engaged in transporting camp and outfit 
up that mountaiii and making the preliriiiiiary arrarigenients for its occupation. Mount Ouray is 
one of the main stations of tlie great trauscontiiiental triangulation, is located 011 the :/xis1 liiie 
of tho Continental Divide, and rises to an altitude of 14 100 fcot. Tlic work a t  this statio11 
comprised all thc ClitsseS of geodetic, astronomical, and magnetic observatious usually mado at  
primary points in tho mountain region, and these observations, particularly those for liorizontal 
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directions, were extended over a sufficient interval of time to include varied meteorological condi- 
tions, and thus secure results reasonably free from the vitiating effccts of atmospheric refraction. 

Eight primary and many secondary points were observed upon for horizontal directions, 
heliotropes being used on all the primary lines, and zenith distances for the determilietion of rela- 
tive clevatioiis mere also observed on both primary and secondary points. The astronomical work 
consisted of tiine, latitude, and azimuth determinations, and the niagiietic work of the usual 
observations for declinatign, dip and intensity. The occupatiou of the statiou was completed 
early in August, after mliich a short base mas measured a t  the lower camp by means of a stcel 
tape, and a local triangulation w:is executed to connect the railroad station :it Marshall Pass, 
and d1fYerences of elevation were carried through the scheme by meaiis of zenith distance meas- 
ures. A bench mark mas established a t   fars shall Pass, so that the spirit-lcveling work of the 
survey may ultiniately connect with the points determined trigonometrically. A similar trigouo- 
metrical connectiou, for the sauie purpose, was effected the precediiig spriiig a t  Grand Junction. 
\.T’hile tho occupation of Mouut Ouray was in progress, tliree cooperating parties, under Mr. 
13imbeclr’s general direction, sirnultancously occupied tho stations a t  Mount Elbert, 13isoii Peak, 
and P1:iteau. The s])ccial uotice of the work of tliese parties will appear farther on. 

Assistant Eimbcck, in accordance with iiistructioiis, closed field operations 0 1 1  the 31st of 
August, and disbaiided his party a t  Gannisoii, Colo., and the cooperating parties were also 
directed to suspend work al)out tl!e siimo time. Aid lt.  IJ. Paris and Recorder A. 0. Walker, 
attached to Assistaut Eiuibeck’x immediate party, rcturricd to Washington early in September, 
aud mere temporarily euiployed At tlie office on tlie rccords arid computations. Assistali t Eiiiibeck, 
after settling up  his party nflkirs, :dso returncd to JVasliiiigton by September ‘70, arid m:is engaged 
during the winter i n  coinplctiiig his records, xnakiiig the nccessary computations, abstracting 
results, et(:. Aid 1L 1,. Paris was dct:ichetl froni t h e  party oil Jnnuary 4 and aesiguctl to dnty in 
the party of Assistaiit 1’. A. Welkcr, i i i  l’ensacola Bay, Florida., as  ineiitioncd elsewherc in this 
report. 

111 the spring of 1805 the field work in Colorado was resumed, iInd Assistant 1Simbeclr 
reorganized his party at  Graiid Junction early iii May, Assistant John Nelson, Aid It. TJ. Faris, 
and Itecorder Willis 31. 13auin and Walter H. Clay reporting to liini for duty a t  that place. For 
the work in tho vicinity of Graiid Junctioii the party was divided, Assistant Eimbcclr, with I\‘. II. 
Clay as recorder, taking cliarge of the oconpatidn of ‘‘ Cliiqni ta” station, mliile Jlessrs. Nelson :ind 
Faris, with \V. If. Baum as recorder, executed the trigonometric colnicctioii of tho Grand Junctioii 
astronomical station with thc main triaiignlation. Both of tlicse operations, in spite of unfavorablo 
weather conditions, mere completed by Julie G ,  when the two braiiches of the party were consol- 
idated for the nizliii work of tlie seasoil wliich involved tlie occupation of !hw“iry I’oak, Pikes 
Peak, and Uiicoiiipaligre. The party was transferred first to Giiiinisoii :ind tlicnoo to the ISlk 
3lountains, and on tlie lGth of June went into camp a t  State Crecli c;iiiyOn, about 4 000 feet below 
the summit of Treasriry Pe;il<. Ilere consider:ible delay WEIS occ:isioiied by tho fact that tlie siiow 
mas yet deep, tlie former camping ground of 1893 near tlie siuumit beiiig still buried under ai1 

extensive snowtlrift 15 feet deep. Assistant Nelson was detailed to prepare t h e  I’ikcs Pe:ilc 
station for occupation and the same condition of affairs ~ a . 5  found to exist there, iind similar difli- 
culties mere also eiicountered in  stationing tlie lieliotropers at hIouiit Rlbert and ;\Ionnt Ouray. 
In  adtlitioii to these obstacles to progress, the party list1 to conteiici also, during the latter part of 
Jiine, rnitli severe aid boisterous wcather, snowstornis occurring aliiiost daily, and tho t eniperature 
being very lorn. The instrumelits were mourited by the 23d of JIIUC, but a t  the close of the fiscd 
year little progress had  been made in the observations at  either statioii, although tlie preparatory 
Work was all coni1)leted. 

Incideutal to the main work a t  Oraiid ,Junction u line of spirit lcvels was run from tho trigo- 
nometric station to connect with the milroad levels a t  the Denver :ind liio Graiide depot, and 
certain gravimetric observations were made with a view to dctermiiiiiig later tho relative. gravity 
inteusity at.the summit of Uncompahgre. RIagnetic observ;itions, dcclination, dip, ana intensity 
mere also m:de :it (‘ Chiquita” station. 

Assistant Eimbeclr, in his roport, highly corninencis Assistant Johu Nelson, Aid It. L. Faris, 
and the recorders of the party for their untiring di1igeiic.e ; ~ n d  paiiistalting devotion to the interests 
of the work, aud the creditable discharge of the : d u o u s  duties devolviug upon them. 
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The party being still in the field, the results of the season’s work mill appear in tlie next 
annual report. 

Geodetic work.-Continuation of the transcontinental triangulation in Colorado.-At the begin- 
ning of the fiscal year Assistant F. n. Granger was assigned to duty on tho transcontinental 
triangulation in Colorado, and proceeded to Pueblo early i n  July and orgaiiized ;t 13iWty for the 
occupation of Plateau, n station in tho main scheme previously selected by Assistaut M’illiam 
Eimbeclr, and located about 0 miles to the northeast of Pueblo. The sfation was prepared and in 
readiness for observations by the 18th of July, bu t  owing to unfavorable weather conditioiis they 
were not begun until the 22d. Three primary and twenty tertiary objects, inostly Inountain peaks, 
mere liere observed for horizontal directions, and double zenith distances of all the priin:wy :uid 
iiiost of the tertiary points were also deterinined. The three priinarics observed were Pikes l’ealc, 
Mount Ouray, and Mount Bison, and a fourth-Cramers Gulch-was also desired, but tlie line to 
it was found impracticable on account of high intervening ridges. Observations at  Plateau were 
completed by August 14, and the station +as then carefully marked and described, and .z turget- 
tripod sigiial was then erected over it. Preparations mero then made for the transfer of the 
party and outfit to Big Springs, but the nonarrival of fimds caused a delay until the 20tli, wlien 
tdegraphic orders were received to close field operations and disb:uicl party, tlie baltruce of appro- 
priation reniaining not being sufficient fos the occupation of another station. The c:mp outfit, 
instruments, etc., mere moved to Pueblo and stored by the 27tl1, when the party was disbauded, 
and Aasistaii t Granger returned to Washington, accompanied by his recorder, C. IC. Knight, who 
rendered valuable service during the season. 

Assistant Granger, after cornputing the rosuIts of his field work, was assigiietl to duty iii the 
offico until May 16, 1805, when ho \vas directed to prepare for the resumptioii of field work on 
the transcontinental triangulation early in June. Leaving the East on Julie 2 lie arrived a t  
Pueblo on tlie 5th, and by the 14th tlie party was organized and en route to Big Springs, dis- 
tant from Pueblo by wagon road about 60 miles. The station wm prepared for observations, 
heliotropes being posted a t  Plateau, Pikes Peak, and Divide, and the work was fairly under 
may before the close of the fiscal year. A reconnaissance was also made for the location of R 
secondary station between Big Springs and Plateau, the line from tlie latter to Craiiiers Gulch 
having proved impracticable, and the point Dry Camp was selected. 

The observations at Big Springs mill determine the horizontal directions aud the elevations 
of four primary, one secondary, and a number of tertiary points, and the usual deterininations of 
magnetic declination will be made. The primary stations are Crairiers Gulch, l’lateau, l’ilres Peak, 
and Divide, arid the secondary station is the newly selected ouo at  Dry Camp. Nr. J. B. Boi~telle, 
a computer in tliu office, was detailed to act as recorder and to assist iii the observatioiis, and Mr. 
E. E. Torrey was assigned to the party as foreman; slid Assistant Granger, in his report, highly 
commends both for their efficient services rendered in the prosecution of the work. 

Mr. Granger’s report for the fiscal year is accompanied by a sketch sliowing the relative posi- 
tions and distances of the primary and secondary points, the distances observed ranging from 20 
to 90 miles. 

The principal statistics of the party’s work for tho year have been tabulated as follows: 

Arca of triangulation, in squnro statute milos. - - - . - - - - - -. . - - - -. . - - - -. . - - -. . -. - _ _  - . -. --  - . - - - - - 
Number of signals orected. -. -. . __. . - - -. - . - - __. ._- --. _ _ _  - - - - - - -. . - - _ - - -  .- - - -  - - -  - -  - -  
Numbor of stations occupied for horizontal meas~ires . - - - - - . - - - - - . - - - - - - -. . - - . - -  - - -  - - - - - - - - - - 
Number of stations occupied for rertical measures. -. . - - - . - - - - . - - - -. - - - - . . - --  - - - - - - - - - -.. - - -. . 
Number of geogrnphicd positions determined -. - - - -. - -. - -. - - - . - - - - - - . - - - - - - - - - - - - - - - - -  -. - - - - 
Number of elovations determinedtrigonometrically .____. _ - - -  .--- .----- ---------------. - -  - - _ _  
Number of magnetic declinations detormined. - - -. . - - - - - - - - - - . - - - - - - - - - -  - - -  - - - - - - - - - - - - - - - - - 
Number of now stntions seloctod -. . -. 
Number of primnry stations observed for horizontal directione. - - - - - - - - - - - - - -. - - - - ~ - - - 
Number of secondary stations observed for horizontal directions . - - - - - - - - - -. . _ _  - - - . 
Number of tertiary stations observed for horizontal directions ----. --.--- .____. _____. ___. __._ 

-. . -. - - - - - - . - . - - - - - - - - . - - - - - . - - - - - - ~ . 

_ _  
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Continuation of the reconnaissance crnd transcontinental triangulation in Colorado.-As the result 
of the conference between the Superintendent and tho chiefs of the four parties to be engaged on 
the Colorado section of the transcontinental triangulation, the reconmissance and occupation of tho 
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northeastern portion of tlie great figure which has Pikes Peak for its central point, tho Continental 
Divido for its western limit, and includes to the eastward points in the scheme crossing the Col- 
orado l’lains, was assigned to Assistant F. W. Perkins, who took the field about tho middle of 
June, 1894. Tho king peaks of the Saguache Range, Mount Ouray and Mount Elbert, had already 
been selected, Pikes Peak mas known to be visible from both of them, and tho valley of tho 
Arkansas River makes an opening between the Arkansas Hills and the Wet Mountains, through 
which, from Mount Ouray, the plains had been seen past the northern elid of the Sangro de 
Cliristo ltange. On tho north over a hundred miles of unpromising country lay between 66Mount 
Elbert” nnd the northernmost plains station “Divide,” and tlie Park Range, the Puma IIills, tlie 
Tnrryall Mountains, and the Rampart Rango crossing the line between these two points, i t  was 
feared t,liat it might bo impracticable, and that recourse mould be necessary either to two cxtra 
intermediate stations, or to Mount Evens, 30 miles to the north, and known to bo very diflicult of 
access, especially to a party laden with instruments and camp outfit. To reconnoiter this coun.try, 
settle questions of in tervisibility, and prqject the most practicable schelno of connection, mas the 
first duty of Mr. Perkins, after which ho was to make tho necessary observations at  as inany of 
the selected stations as time and available funds mould permit. 

Assistant Perkins reached Denver on tho 11th of June, and immediately began preparations 
for tho reconnaissance. Pikes Peak and Divide Station mere first visited, aud it was soon deinon- 
strated that tho lirio from tho latter to Mount Elbert mas impracticable owing to the p e a t  height 
of the intervening Rainpart Rango. A littlo to tho uorthward of the line, howover, a peak was 
visible which W;LB identified as Bison, the highest peak of t h e  Tarryall Mountains. This peak was 
reached after considerable difficulty, aiid from i t  Pikes Peak, Mount Evans, Mount Ouriy, the 
Divide of the Arkansas and Platte, and Mount Elbert, wore fouud to be visible, tho latter just 
showing through a depression in tho intcrveniug Mosquito Range. Bisou mas therefore suitable 
for tlio connecting station, aud further reconnaissance being unnecessary, Mr. Perkins returned to 
Pikes Peak to crect R sigrial and post a heliotrope, leaving his recorder, Frederick L. Olmsted, 
to cnt the trail and preparo Bison Station for occupation. This vas  acconiplished in due time, 
and observations were beguri a t  Bison on the 15th of July, heliotrope signals lisvi~ig first been 
exchanged with all tho stations to be obsorved, except Mount Elbert. 

The observations mero completed early in August, in spite of very unfavorable weather 
coiiditions. ltaiii, hail, or snow fell nearly every afternoon, and coiisequcntly a I i ~ g o  part of tlie 
observations woro taken in the morning hours, but a sufficient number of aftcruoon mcasuromciits 
wero obtained to verify tho results. Mr. Olmstead was theu sent to propare the Pilres Peak Sta- 
tion, but owing to tho nonarrival of funds themain party mas delayed at  Bison until August 23, mtl 
additional observations were mado meanwhiIe. A t  that date iristructions were received to closc 
field operations and disband party, as tho remaining funds would uot suffice for tlio occupation of 
another station. 

The nioviiig OS the party from the mountains, the collecting and storing tho outfit and iustrn- 
ments, and final disbanding of party mere accomplished by tho Bth ,  aud Assistant Perkius 
returned to Washington. 

- 

Tho statistics of tho soasou’s work aro given as follows: 

Numbor of now points solootod for tho scheme - -. . - - - - . - - __. . - - - - . . - . - -. . . . - -. . - .. - -. -. . . . . . . 1 
Numbor of lines of intorvisibility dotorruined ...___ .___._ _ _ _ _  ___-.. .--- - - - -  .-.. ______. 4 
Aggrogntolungth of h o e ,  iiietntutomiles ._._____.__._____.___.. --_..----.---. .- .__..._.____ 212 
Area of ruconnaissnnce, in squaro statuto miles _ _ _ _ _ _  _ _ _ _  _ _ _ _  .____. __._ ._____ - - _ _  _.__ .___ __._ 2 IH)o 

Number of etatiom occupied for horizontal and verticnl measures.... ---. - -  - - - -  --.. .___ 1 
Numbor of signals oroctcd .____. ____.. .____. .. _ _ _ _  _ _ _ _  .___ -. .--- - - - -  - - _ - -  - ---. .___ ..-- __.. _ _  1 
Numbor of obsorving piors erected ._ ___. . ._ - - -. . _ _  _ _  ._. .--. - _ - - -  ---. .----- ... .-. __. __. -... _. 3 
Numbor of directions dotorminod.. - - -. . - - -. . - -. - - __. _ _  - - ___. -. . . . -- - -. . - - - - - . _ _  -. . . _ _ _  - - ... 5 
Numbcr of‘ obsorvations for horizontnl direction _ _ _ _  _ _ _ _ _ _  _.__ .___ _ _ _ _ _ _  _ _ _ _  .___.. _ _ _ _  ._.___ 3 420 
Nuuibor of elovations detorminod trigononietricnlly . . -. _ _  . 4 
Number of obsorvations for vertical anglos _.__ __._ _ _ _ _  .____. .____. .____. ___. .__. .____. .._.__ 1 001 
Numbor of magnetic doclinations tlotorminod.. . . _. . . . . 1 

. . . - -. . - - - - - - - - - -. . . . . -. . 
. . . - -. . . . . . -. __. . . . . -. .. -. -. 

The horizontal measures were mado by Assistaut F. W. Perkins, and the vertical and mag- 
netic observations mainly by Recorder F. L. Olmsted. 
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Assistant Perkins has submitted a very full report concerning tho country traversed by him 
in the reconnaissance and on his geodetic work. Tho report is also accompanied by a sketch 
showing the relative positions and distances of tho innin points of the scheiiie. The distances 
observed in the triangulation this season range from 3G to 70 miles. 

His subsequent services on tho oblique arc in Alabama have been ineritioned elsewhere in 
this report. 

Contisiuntion of tlie traasconti~iental tria.nplation in the zicinity qf tlie thirty-ninth pura,!!el, in 
CoEorado.-At the beginning of tlie fiscal year the party uuder the charge of Assistarit 1’. A .  
Welker 1i:ul reached the summit  of Mouiit Elbert., a high peak of Lakc Ooiuity, Colo.,.arid mas 
nearly ready to begin observations. Mount Elbert is located 011 the Continental Ilivide, ant1 
has ai1 :dtitude of about 14 43G feet, and is therefore the highest poilit ever occupied as a tri- 
;uigulation station. It is, moreover, one of the most difficult of’ access, and the difliculties 
encountered in making the ascent, establishing camp, and preparing the station were very great. 
Tho preliminary preparations mere completcd by July 8, and the observations mere bcgnn the 
following day. Owing to tho peculiar weather conditions, the majority of thc observatioiis were 
mado during the morning hours, tliero being rarely an opportniiit,y for obtaining them in tlie 
afteriioon 011 account of mind, snow, and thunder storms. Regarding the ;ibnorinal atiiiosphcric 
conditions which prevailed during the occupancy of the station, 31r. Welkcr reports as follows : 

Ihiririg my yc:m of scrvice 
in tlioso nionntains, I havo nover men anything t1i:it conltl IJO cornpared t o  i t .  Evcry clay during its. occ:npatioii, 
with 0110 excoption, tliore woro lioaqy anowstorinn, :iccoiiip:miotl by win11 and tho niost torrilic 1ight.iiiiig cirid 
thundor that can bo imagiuod. At tiiiios tho inouut:iin W : L Y  clinrgt!tl witli clwtricity, nnxnerous siiupc:utled cloctric 
lights were acen, riiitl cliffcreut iiiembors of tho party recoivcd violent tilioclis. Tliu ~tornis iiiv:~rial~Iy continiiotl 
from noon until about 9 o’clock st night. Tho observatory and tlicotlolito wero striiclc twice, tho \.ortic:iI circlo 
twice, the azimuth mark onco, arid a rock cairn near tho EllUlniit onw.  One bolt destroyctl tho brivlc pior of tho 
thsodolito, und plowed au 8-inch fiirroiv about 15 yards long through tho rocky snrfnco of tho sumniit. ‘1’Lo H U U -  

shade at tho end of tho theodolite telescope W ~ E  twice pierced by lightning, tho moltcn molal spattering o\rer tho 
object glass and shattering it, and tlie Y’s, pivots, and foot scrows of tho instrumout woro 11udly burned. 

It  mould be difficult to describe the torrililo cxporionco of the party :it this st,ation. 

The damaged instrument was repaired as well as possiblo with tIie limited tools and f‘acilitics 
available, and the observations completed, after which i t  was returned to Wbsliington for thorough 
repair. 

Althougli tlie electric storms mere unusually violent mid continuous this Se:1son7 it is an 
establislied Pact that on the higher mountains they are :dways severe during the liiol~ths of July 
and August, and the occupation of the summit slioultl, a.s fiir as possible, bo avoided diiiiiig tliese 
months. Unfortunately the season when observations are practicnblc in  these high alt,itudes is at 
best short, but September and October are usually very favorable. 

All observations for ho~~izontal directions were referred to a iiiark located 011 a sharp peak at  
a distance of about 24 miles from t.ho station: The observations mere made in 1 G  positions of tlic 
theodolite circle, one observation with telcscopo erect, and oiic with telescope reversed being 
considered a scrics. The series in each position were noccssarily inucli brolreii on accouut of all 
the objects not &owing a t  the same time, but theso mere eventnslly a11 observed. 

The work a t  the station consisted of observations for horizontal directions, vertica.1 measures, 
and magnetic declination. For the horizontal .. . . . and . vertical observations heliotropes were stationed 
at five main’points of, tlk tr!a!iguiation, ficheme, viz, a t  Ouray, Uncoxnpahgrs, Treasury, Bison, and 
Pikes Peak, and tho same heliotropes were utilized for showing to the observers of the otlier par- 
ties simultaneously employed on tlie transcontinental geodetic work. Observa,tions mere also 
macle upon -26 secondary peaks, and five promincnt objects at Leadvillo and Twin Laltes were 
determined. Tile 
cupola of the h’inth street schoolhouse . .  . a t  , Leadvib was also occupied for tlic purpose of conuectiiiy 
the town with the b i n  triangulat.ion.and.determiiiirig positions of secondary points. 

Tho observations .at Mount Elbert were finished July 27, after mliicli the work above mentioned 
mas done, and preparations made for the occnpation of Rfouli t Uncomp:ihgre, but before reaching 
the latter station the party was recalled; o i i u g  to. tho ex1i:lustion of the appropriatioii, tho amount 
having been reduced by the appropriation act whicIi passed in  August. 

The party was disbanded August 30 after suitsblo .provision had been made for the storage 
and care of the property. 

The length of ‘triangle sides ill tlie niiiin scliein’e raiiged froni 36 to 91 miles. 
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Assistant John Nelson was attached to the party during the soasoii, arid inatie all tho obser- 
vations for vortical memurcs and magnetic decliuation, and his zeal and liearty cooperation are 
highly commended by Mr. Welker. 

Messrs. Wellrer and Nelson, a t  the close of t h e  soason, returiied to Washington, mid were 
engaged 011 the reductions and computations of thoir field work until again assigned to other 
(1 tlty. Their further field eervices are rnuntioned under the appropriate headings elsewliere in this 
report. 

Mr. Wolker’s report is accompanied by a sketch showing the work :uxomplished, and the con- 
nection of Mount Elbert with the other points of the groat ti*anscoutinental triaiigtilstion. 

The statistics of the sea,son’8 work have becn tabulated ns follows: . 

Nunibor of observ:itious of horizout:il direction.. . ~ - _._ .____. . _ _ _  . ~ - _ _ _  - _. - _ _  - __.  . __.  _ _ _ _  . __.  869 
h’urnber of observations for vertic:rl iiioaaurea ... - - - ~ - -. ~ -. ~ . ~ - - . _ _  ~ - - -. . - -. 1 005 
Number of determinations of mrignotic declination. - - - ~. ~ - - -. ~ ~. - - -. - -. - - - - - - - - - - - -. ~ _. - ~ _ _  - 5 
Nuiiibor of points observotl for horizoutul directiou. -. ~ ~ . - - ~. . _. ~. _ _  -. _ _  _ _ _  ._ ~ -. 37 
Number of point8 obsorved for vertiosl meaeuroa. - - -. - - - - - -. - - - - . . . ~. - - -. . . - . - -. -. -. - -. - - 13 

~ ~. . . ~. 

S .  Doc. 2 5 4  
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ABSTRACTS OF REPORTS FRO31 FIELD PARTIES, FISCAL YEAR 1895, 

DIVISION OF ALASKA. 

[Undor thia hoadiug am inolndod tho conats of Alaekn which liordor on tho North PnciEc Oconn. on noring Son, nnd on tho  Arctic Omnn , nho 
tho  iulots, R O ~ I I ~ ~ R ,  bays, nrid rivcra.] 

The localities of field operations in Alaska are sliomn in Progress Sketches Nos. 3,4, and 17 to 
24, inclusive. 

Hydrographic and general surveys iir Alaska.-The steamer Puttereon, under the command of 
Lieut. Commander W. I. Moore, a t  the beginning of the fiscal year was engaged in the survey of 
Chatham Straits, Alaska, having previously landed tho parties of Assistants I)iclrens, Morse, aud 
McGrath a t  their respective stations at  the head of Behm Canal, Sitka, and Yalrutnt Ray. Sho 
reached her working ground and h g a n  work on May 27. The work assigned for the season 
included the survey of Chatliani Straits from Point Augusta to Point Samuel, the most end of Ecn- 
asnow Island and Freshwater Ihy ,  Tenaltee Inlet (Siwash Passage), and the north end of lloods 
Bay, including Rillisiioo IIsrbor. Tlic triaiigolation, shore line, sild hydrography mere completed 
to Point Saninel, witli the exception of Kootsnahoo Inlet, but p r t  of the sltetchiiig of the topog- 
raphy was left unfinisliecl, owing to the interruption of the work caused by the necossity of 
transporting the aiviliau parties engaged on the Alaskan Boundary Survey. 

A base line of 1 0504 metres vas measured on tlie iiortli shore of Teiinlree Illlct, 2nd tlic tr im- 
gulation I T ~ S  carried nortlimard from it  to connect witli Lieutenant Commander AI:t~~sfielcl’~ work 
of 1890, and southward to Point, Samuel. 

Duriug t,lie progress of‘ the work tide gauges were established a t  Funtw Bay, Parlor LTarbor 
(Nasanlri), and Killisnoo, and astronomical stations were deterniinecl a t  East Poiii t and at  Arigoon 
village, near Killisnoo. 

The l’attcrsoii left the working grouud on August 2 for Pakutat Bay, aud proceeded theiice 
with Assistant R1cGr;ith’s party to Litnya Bay, returning to Chathain Straits August 14, but  a 
topographicad party was kept in the field duriug her absence. On August 14 the season’s work 
closed, and Lieutenant Commander Noore proceeded with tho vessel to Sitka to take 011 board 
Assistant Morse’s party, and then returned to Port Townsend arid San Francisco, arriviiig a t  the 
former place August 30 and a t  the latter September 7. The Patterson remniiied :it sa11 Praricisco 
during the minter, and on March 15 Lieut. Coiniiiandcr W. I. Moore was relieved of the comiuauti 
of the vessel and was succeeded by Lieut. Commander E. I(. Moore. 

Tho following is a list of naval officers and others attached to the party cliiriiig the season : 
Lieut. Commander W. I. Moore, commanding oflicer; Lieut. James U. Sears; Lierrt. H. F. Lopez, 
asfioiioiner; Lieut. Hug11 Itodman; Ensign W. B. Hoggatt; Ensigii Gleniiic Tarbox; 1’. A. Surg. C .  J. 
Declter; Assistant Engineer H. G. Loopold ; Hraftsmen a i d  Recorders H. L. Ford, W.G. Appleton, 
and 13. Rodman. 

See a list of Progress Sketches a t  the closc of this volume. 

The statistics of the season’s work are tabulated as follows: 
Number of base linos mensiired. - - - _ _  ~ - - - ~. . - - - - ~. . - - - - - . - - -. ~ . ~ - - - - . - - - ~. _ _  . - -. . - 
Numbor of tciangulntion signals orcctcd . ~ - -. . ~. - - - - . -. - -. --. . . - - - -. ~ - - - . . 
Nunibor of otlior signa18 orccted ._ - - ._ . - ___. .___. - - -. . . - - - - -  . - - -_. _ _  -. . 
Numbor of stations :it mhicli angles were moasurod . ._.- -.--_- - -___. _ _ _ _ _ _  __.. __.___ _ _ _ _  .___ 
N,lmbor of etations occupiod for vortical InO:ls11TOB . -. . . . . __.  _ _  - - ._ ._. _ _ _  . ~. -. . . ~. _ _  _. . ~ __. 
Numbor of latitudo stations doterminod.. ._. . . ._ .-- _.. ..-_-. ._-. .___.. . . - - -. . _ _  - .  . -. . __.  . _ _  

-. . . ~ 1 
44 

276 
2‘31 
48 
2 

. -. -. -. ~. _ _  . -. . - - . 
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Numbor of pairs of stars obeervod for latitudo . -. -. -. . ._ _ _  . _. . . ~. . . -. . . ~ -. . . _. ___.  
Number Of ohronometrio longitude stations . -. . . ~ ~ . ~ . ~ -. ~ . -. . ~ -. -. . - ~ ~ ~. 
Xumbor of azimuth stations _ _  - -. - ~ - - _ _  . - - - -. . -. ~ ~ - . - - -. . . - - - - - . - - - ~. .__ - -. ._ _-_.  . - - - - _  __._ 
Area of topography skotclied, in square statuto lnileq ~ - ~ ~ -. . - - - - -. - - -. ~ ~ - - -. . ~ -. . ~ - - - - . ~ - - _ _  
Longth of sliore lino doliiionted, in Rtatuto milee . _____  ____._ ._____ ._____ __._ __.. _ _ _ _  _ _ _ _  _ _ _ _  
Numbor of topogrnphic shoots workocl 0x1 . . - - -. . - - - -. ~ ~ - - - - . - - - - _.. . - - - - . -. . - - . - - ~ - - . ~ - ~ - - - - . 
Area sounded, in equaro goographic rnilev . . -. . ~. -. . -. . - - -. . ~ _ _  - . - - - - - ~ - -. . . - - ~ ~ ~ . - - - -. 
Numbor of milos (goographic) run in sounding.. . - ~ - - - . . ~ - - - - ~ . . - - - - . - - -. . . - - - - ~ . ~ - - - - . - - ~ ~. 
Numbor of nnglcs moasured . - - - -. . -. - -. ~ ~ ~ - - -. ~ ~ - - - - - ~ ~. - -. . . -. - - . - ~. . - - -. . - - - - -. 
Nurnlmr of soulldinge taken -. . . . . - ~ - -. . . . - - - -. . . ~. 
Nuinbor of tidal Rtiltions eetnblishod. - -. . - ~. . - ~ - -. -. - - . - - -. . . - ~ - -. ~ ~. . - - - - ~ - - - . ~ - - - ~ - ~ - . - ~. ~ 

Numbor of spccirnone of bottom proservcd . - - - - - -. . - - ~. . ~ - - -. . . ~ - -. . . ~ ~ ~. . ~ - - ~. . . ~. -. - - - -. ~ 

41  
2 
3 - 

.785 
301 

3 
330 
830 

4 143 
G G19 

3 
8 
4 

-. . . -. . 

~ ~ ~ . 
-. . . -. . . . . -. . . ~. . ~ -. -. . ~ -. . . ~ - 

Numbor of hydrographio shoets completed. - - - ~. . - ___. - - ._ . - - ~ - ~ . . - - -. ~ - - - -. - -  - _-. - - -  ~ _--. 
Tho resumption of work by tho steamer Putterson, in tho Rpring of 1895, will be mentioned in 

the next paragraph. 
fhumption of hydrographic and general surueys i ? ~  Alaska iib the SprhLg (f 1895.-Tho steamer 

Futtersoia, nuder tlie coininnrid of Lieut. Conimandcr E: I<. Noore, was agaiu fitted out in tho 
spring of 1805 for tho continuation of tho hydrographic and general surveys in  Alaska, and sailed 
from Sari Francisco on tho 11th of April, touching at  ScattIo and Tacoma on the wag. By direc- 
tiou of tho Superintendent elic was required to furnish trausportntion to tiio various civilian 
parties of the survey, to bo engaged on the Alaskan Boundary Survey, to  their respective fields 
of work, and Assistants E. F. Diclrius and Prcmont Morso, with two meu and tho outfit and stores 
for four field parties, accordingly joined the stosmer a t  San Francisco,’and Assistant P. A. Welker 
Aids 0. 13. Freiicli awl C. C. Yatcs, and oxtra observcrs ET. A. Grady n11d R. TJ. Livingston, with 
eight men and the rerriadning p;wty cquipnicnts, wero taken on board at  Soattlo. Assistant Morse 
vas lauded :it Seattle, that being tho base station for tho dotcriuinatioii of Alaskan chronometric 
longitudes, axid tho other parties wore landed at  Port Simpson, tlio head of Portlarid Carla1 and 
Mary’s Islancl, rCRpCCtiVC1y. Tlio schoouer Earn&, laden with coal for the seasou’s consumption, 
was taken in tow a t  Tacoxna aud left a t  Port Simpsou in tolnporary clinrgo of tho civilian parties, 
atid the steam launch Fuca was delivercd at  the head of Portland Canal to  Assistant P. A. Welker 
for tho irso of ]lis party iu tho chronoinotric longitude work. The I’uttcrso?L thou proceeded to lier 
owii morlcing ground, stopping on tho way at Wrangell Narrows to locato an uiichnrted shoal 
reported by tho City of Topeka, a t  Killisnoo to hiid signal luniber, and a t  Sitka to taka on board 
tho boats arid oquiprnents stored a t  tho close of the previous SC:~SOII. 

Tllo rogulnr field work of tho season mas begun May 13 iu Chatliam Straits at the point reached 
last :mtumn, and a t  tho close of the fiscal year tho party had niado good progress. A tido gauge 
Was established on tho cast face of tlie ‘(Alaska Oil and Guauo Company’s” wharf a t  Killisnoo, 
and a beso line 700 metres in leugth mas measured a t  tho inoutli of IIootz or Hood Bay; this base, 
the lougest that  could be obtained in tho locality, was connected with the triaugulatioii of tho 
Previous season, maliing a satisfactory junction, aid froiii it tlio triniigulntion was esteuded in to 
Qootznahoo or Hootznahoo Inlot a d  across Chatham Strnits iuto Peril Strait as f‘nr as Bro;id 
Islaud. The hydrography has boen marly corupletcd withiu the eimo limits, but iu certain localities 
8ome further developmerit may bo iiecessary; :bud the sketching of tlic topography Iias been carricd 
h ~ l l  Chathaul Strait on tho west 8ido as far as tho north sidu of l’eril Strait, and on the cast sido 
to nangor Point, includiiig Rootznahoo Iulet. Hootziiahoo Iiilct is a dangerous sheet of water 
about 12 milos in length by 5 in width, fillod with islauds, roclza, reefs, sild rapids, but there aro 
chaunclis tlirougli jv~iich vessels of moclerato sizo can pass at  ~laclc mator, ailti fair anchorage exists 

C O : ~  has been fouucl here, and souio lias beon miued, and it was deemed 
“dvisablo, therefore, to iiialie :L thorough local survey, and Ensign W. B. Hoggatt was lcft for six 

Llootz Bay contains some rocks and reefs, 
but there is a good channel at tho entrance, plenty of mator iiisidc, and n fair aucliorage at  tho 
head. At present theso two bays or irilets aro usod chiefly by the Alaska Oil and Gum0 Company, 

has Oxhnsivo works arid a good w1i:u-f a t  Killisnoo, arid runs a uunlber of steamers, SCOn’S, 
This company is well eqnipped, and is proparod to do m largo business, but 

tllo stay of tlie I>atterso?b iu tho vicinity tho works woro closed in oolijaqueuce of t ~ i e  

its two principal bays. 

with a dotached party in camp for this purposo. 

other boats. 

Preva&g ( 6  hard times,” 
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An astronomical station was also established a t  Eillisnoo, the longitude being obtained by 
chronomotric exchanges with the Alaska Boundary Survey parties and the latitudo by direct 
observation. 

On June 25 the vessel moved to Pogibshi Anchorago, north of Pogibslii Point, a t  the west 
end of Peril Strait, and hero a tide gaugo was erected and sitos selected for an observatory aiid 
an additional beso line. 

The north end of Peril Strait is a wide sheet of navigable mater, deep to tho shore line, but 
containing maiiy outlying islands, rocks, and sunken reofs; tlie sliores aro abrupt, slid tho 
surrounding hills, like thoso in nearly all parts of southeastern Alaska, are high, riigged, and 
covered to a height of about 2 000 feot with a dense growth of timber. This region is within the 
limits of the fishing and hunting grounds of thc Sitka Indians, and they are frequently inet with 
in their canoes and temporary camps. Fish aro plentiful, both in tho straits and iu tho mountain 
streams, but gaine is becorning comparatively scarce, although some doer, bear, and grouse aro 
still found. Vegetation is rank aloiig tlie beach arid in places reached by thc rays of the sun, and 
blueberries, salmon berrios, and wild flowers are abundant. Mom than tliirty vwioties of the 
la tkr  \vere collected witliin an area of tliree or four acrcs a t  Pogibshi Point; among them, sweet 
peas, violets, columbines, fIags, water lilies, and others known to marmer climates and more 
southern latitudes. 

T l ~ c  weather during the season was favorable for tho oxecution of triangulation and liydrog- 
raphy, but the topography and astronomical work mere somowhat delayed by drizzling rains, low- 
hanging clouds, and fogs. the latter concoaling tho hill and mountain tops, but not interfering 
with sights on the lower levels. 

The statistics to tho closo of the fiscal year are given by Lieutenant Oommaiider Moore as 
follows : 

NumLor of b a ~ o  lines moasurod ___. . - - _ _  - _ _ _  - -. _ _  _ _ _  .. _ _ _ _  _ _ _ _ _ _  ._ _ _ _ _  ._ - __. ._____ _ _ _ _ _  ~ 1 
Area covored by triangulation, in squaro statuto rnilos. - - - - _ _  -. - -. - - -. - - - - 140 
Nuxnher of signal poles oroctod.. - - - - . - - - -. . ~ - - - - . ~ - - - _ _  - - - -. ____. .- - - - -  - -  - - - - . _. - 742 
Number of statioiis occupied for horiLontal angles. . -. - - - - - - - . - - - ~. . - - - -. - - - - 546 
Number of netroiiomicd Rtations detemiinod . -. . -. -. - - - - -. . - - - -. - - ~ - . - - - - - 1 
Number of pairs of stars obsorvod for latitudo. . _. _ _ _  -. ____. _ _ - -  _ _ _ _  ._ ___. ..-. 30 
Number of chronoinotric longi tudes dotormined. . ~ . - - - - - - - -. . . - - -. - - - - - - - - - - - - - - . - - - - . 1 
Numbor of azimuths observed _.____. . _ _ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _  ~ ____._.____ .____-  ---.---- - - - -  . ----- 1 
Area of topography sketched, in squaro statuto miles. - - ~ . - - - -. - - - - - - . - - - ~. - -  - - . ~ - - - - -. - - - - - - 126 
Len@ of shoro liuo aurvoycd, in statuto miles. - - -. ~ - - - . - - - - - -. -. - - -. . - - - - . - - . - . - ~ - - . . - - -. . 148 
Area sounded, i n  square geographical miles. - - - - - -. -. - - . - - - -. . - - - -. . - - --. . - - - - ~ - - - -_. - - - - - - - 117 
Number of milos (geographical) ran while soyding.  - - ~. . . - - - - . - - - -. - -  - - -. - - - - -. . - - -. - - - - - - - 506 
Numbor of sextant angles moasured. _ _ _  - _ _ _  __.  _ - -  - .____. _ _ _ _ _ -  -..- --.. - - - - - -  .._ - -. _. _ _ _ _  _ _ _ _  3 147 
Number of soundings recorded ... __. _ _ _ _  ___.  ___. _ _  _ _ _ _  _ _ _ _  _ _ _ _  _.__ ._-_-. - - - - - -  _ _ _ _  ._____ _ _ _  - 3 736 
Number of tidal stations established ..____ .____.  __.. .____. .____. ___. ___. .--. -.._ ___. ._.. _.._ 4 
Numbor of spocimons of bottom proserved.. - - - - - -. . - - - -. _ _ _ _  .. - __. -_--_. -_. - ~ - -. _ _ _  __. 7 
Numbor of current stations occupied. -. _ _  -. . -. -. . - -. -. _ _  -. - -. . - __. -. - _ _  - 1 

-. - - - - -. - 
- -. . -. 

~ . . -. . 

The further results of tho seasonJB work will appear iu the next annual report. 
The uaval officers attached to tlio Pattcrson during the seasoii are as follows: Commanding 

officer, Lieut. Cominander E. E. Mooro; Lieut. A. G. Rogers, Lieut. R. F. Lopez, Liout. Hugh 
Rodman, Ensign W. B. Hoggatt, Ensign H. K. Bonham, 1’. A. Surg. R. M. Eennedy, Assistaiit 
Engineer S. E. Moses, and Draftsman and Recorders H. L. Ford, W. G. Appleton, and Hugh 
Rodman. 

Transportation of boundary survey parties, of chronoineters betwcew astronomical statiom, and 
I@rograplLic and topographic dcve1opinents.-At tho beginning of the fiscal year the Hasslcr, Lieut. 
Giles n. Barber, U. S. N., commanding, was cngagocl in transporting chronometers between 
Pyramid Harbor and Sitka for tlio purpose of enabling tlio astrouomical observers a t  those two 
points to deterinirie their difrerence of longitude. 
mado, and during and betweeii tliese trips tho topography along tho route traversed was slrctchetl. 
At first these sketches were made from tlio ship, angular measurements, referriug to peaks already 
platte(1 on tho sailirig charts, being rnado with tho oextaiit. ‘Phi8 proved uusxtisfactory alld 
recourse was h a 8  to theodolito oporations, but, for lack of ;I vertical circlo, olevations were doter- 

I n  all, soveu and one-half round trips 
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mined with the sextant. Photographs mere also takon to assist tlic draftsman in contouring tho 
areas involved. About 1 040 square miles of topograpliy were slretclied in this \ray. 

Liouteiiant ITarber concludes his report on tho season’s operations with a list of corrections to 
the published charts and Coast Pilot. 

Tlie Ilassler arid Patterson, with the boundary survey parties on board, s:ded from Sitka on 
Aiigust 20, s l i d  arrived at  Port Townsend oil August 30. The Hasslcr then proceeded to Tacorna, 
wiiero slio was laid up. 

Rcfcrerice to a hydrographic examination of the watcr front a t  Tacoinn, in the locality of tho 
landslide which occurred in Noveniber, will be found on a previous p g e .  

Tho list of naval officers attached to Lieutenant Harber’s party during the season in  Alaska 
is as follows: Lieut. A. C. Almy, Ensign W. S. Cloko, Ensign H. R. Beiiham, 1’. A. Siirg. C .  I[. T. 
Lowndes, Assistail t Engineer W. C. Lferbert, Draftsman C. W. Fitxgerald, Pay Teornnii P. T. 
Manning, and Writer T. 1’. Toohey. 

Tidal obseraatioizs at  Sitka, Alaska.-Tlis Stierle self.registering tido gauge, set up at  Sitlia by 
Assistant Fremont Morse in  June, 1803, remained in operation until  August G, lS94, when tlio 
series of observations obtained being suflicien t tho station wa8 discontiuued. These observations 
havo dresdy been mentioned elsewhere in this report. 

. 
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SPECIAL OPERATIONS. 

Determination of 
vessels in Long Island 

geographical positions for the establirrlmteut 01. (6 speed-trial cozcrse3w navtrl 
Sound.-Under date of Xovember 3, 1S94, tlie lionorablo Secretarv of tho 

Navy requested tho Superintendent of tho Coilst and Geodetic Snrvey to determino trigonometric- 
ally tho geograpliical positions of certain points along the north shore of' Long Island, from the 
eastern end to Strstford Shoal, to facilitate the establishment in Long Islaud Souud of' a speed- 
trial cou.rse for naval vessels. I n  complianco with this request instructions were issued to Assist- 
ant Herbert G. Ogtlen to proceed to the locality indicated immediataly on tlie completion of the 
topographical work upon which he mas then engaged in tlic viciuity of' Quirlcy, RI;Lss., aucl to 
execute the nocessary supplemental triaiigulatioii. hlr. Ogdeii, accompauied by his recorder, left 
Quincy on the 23d of November aud arrived a t  Greenport, Long Islaiid, on t ho  24th. Tho tri;uigu- 
lation was at once begun, and \V:H successfully completed by Deccnlbcr 14, Mr. Ogdcii reacliiug 
Washington mid reporting a t  the Survey Office December 18. Tlie resulting geographical positions 
were furnished to the Navy Departnient as soon 3s thoy could be computed. 

Tho statistics of tho field work arc as follows : 

Arm covered by triangulittion, in squere statute miles. - -. -. . - . ~. . - . - - - . __. _ _ _  - . ._-_. . . ~ -. . . _ _  - 40 
Numbor of signals oroctcd. - - - - - - - - - - - - - __. - _ _  - - - -. - ~. - _ _  ~ ~ - -. . . - - ~ . - - - - - ~ - . ~. ~ . - ~ - -. . - - ~. . - - - 9 
Number of stations occupied forliorizoxitalmeasures.. . -. _ _  ____ .  - - _ _ _  . - ~ _ _ _  _ _  - ___ .  ~ - _ _ _  .__ _ - -  _ _  11 
Number of geographical positions doterminod.. _ _  - ._ __. - .  _ _  ~. . __.  - ~ __.  _ _ _ _  _.--. . - - -. .. - _ _ _  . 18 
Number of pointings made in olmorving ._ - - ~. . . ~. - - - - . - - . ~ -. __. - ~ - - ~ ~. . . . - - . . - - - - - - - ~ ~ - . - ~. . . 383 
h'umbcr of directions dotonliined. - -. - - -. . - ~. . . . - - . . - - -. . ~ - . -. . - - - - ~ . ~ - . . ~ ~. ~ - ~ - ~. ~. . . - - -. -. . GO 

Assistant Ogden's sorvices during the reni;iincler of tlic fiscal  ye:^ have already been xwn- 
tioned. 

.Establishment of the Nural Observatory circle.-A joint resolution of Congress, approved August 
1, 1894, provided for the establishment of a circle around the United States Naval Observatory, 
and required the United States Coast and Geodetic Survey to malrc tlie nocessary surveys. 

According to tlie provisioris of t h e  act, certain tracts of land were to be acquired by 1)urcliase, 
and others, already a part of tlie Observatory site, mere to be sold in order to transform tho present 
irregular-shaped Governmeut property iuto a circlo h:wing a mclius of 1 000 feet. 

On September 5, Assistant E. 11. Preston was directed to report to  tho Commissioners 
appointed by the Secretary of tlie Navy :tiid to procced with the work of defining tlio circle. 
This work was succcssfully accomplished by October 1. It mas then found necessary to mako a 
resurvey of the original plat because aomo of the old points could not bo recovered. This 
resurvey was completed by October 6, and a11 t'lie results, including 8 map, were turned over to 
tho commissioiiers on October 13. 

Mr. Preston was assisted in the field work by hlessrs. J. B. Boutello and C. C. Yates, and in 
the computations by Messrs P. D. Granger, H. F. Flyrin, and R. A. T3;wris. 

Special survey of the pox islands, Ckcsupake Bay, at the YeqUCSt of the 'Vi'rginia State autlmri- 
ties.-Tho Pox islands lie on thc eastern side of Cliesapeake Bay, in Accomac County, Va., and 
firm the dividing line between Tangier and I'ocomoke sounds. Tho group is composed of a series 
of ]OW, marshy islands of irregular shapes, separated from 0110 another by narrow clianncls. 
direction of the axis of tho group is about north and south. About a milo to tlie eastward is a 
second series of small islets, separated by broad passages, and lying nearly in a straight line 
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running about north-northwest and south-southeast; these are also considered as a part of the 
Fox Island group. The owner of these islauds being interested in oyster culture, and desiring to 
pursue certaiii investigations arid esperiments in developing his interests, entered into negoti a t’ 1011s 

with the Stats authorities in order to acquire full control over a certain arcs of water suitable for 
his purpose. The result mas an act of the general assembly, approved by the governor February 
2G, 1894, entitled “An act to define and establish by straight lines the low-water mark lilies for the 
riparian owner of tlie shores of Fox Island, or Fox islands, in the county of ACCOWRC, in the State 
of Virgiuia.” In this act is a provision that the United States Coast and Geodotic Survey be 
requested to compute the acreage of the area between high and low water inark lines, aud that 
tlieir computation shall be accepted as final both by tlie State authorities and the riparian owner; 
and consequently in the spring of 1594 the parties interested made application to Superintendent 
Mendenliall for tlic necessary information. The data in the archives of the Survey being insuf- 
ficient Sor the purpose, i t  mas proposed on the part of the State and the Yiparian owner, and agreed 
to on t ho  part of the Superintendent, that a uew and special survey be macle, the expenses of the 
same to be borne by the parties interested. No action could be talieri however a t  that time, as the 
assistants of tho  Survey mere otherwise omployed, and the matter mas necessarily deferred until 
t l iu  spring of 1895, when the present Superintendent of the Coast and Geodetic Survey, with tho 
approval of the honorable Secretary of the Treasury, directed Assistant W. C. 1-loclgkiiis to 
proceed with the work. 

Tidal observations for the detormination of the plan0 of iiiean low water mere begun March 
27, and tlie topographic aud hydrographic survey early in >lay. Sonic triangulation WLS necessary, 
as tho old points of the former survey liad mostly disappeared, and a base liiic, 1319 metres in 
length, mas measured by means of a steel tape on Great Fox Is1:uicl. Tho topography and Iiydrog- 
raphy followed in order, and were completed by May 25. The tide gnugo was kept runiiing, mider 
tho charge of Mr. R. W. Maupin, until the close of the work, so that with tlie esception of a few 
tides, lost through accidental causes, me have ;I three nion ths’ continuous series of observations. 

Tho oiily specially notable feature developed in this survey is the great arnoiint of erosion that 
has taken place alorig all parts of tlie shores of these islands since tho former survey was maclo. 
Tho total loss since 1851 is estimated by Assistant Ilodgkiiis as 36 per cent of the existing area, a 
ratio of mew that seems to indicate that, tlie Pox islands mill, boforo iiiaiiy years, disappear entirely. 
The wear is most marked, of course, 011 the western or Tangier side, the estensivo shoals on the 
Poeomoke side materially reducing the efect of storni waves. 

On the cornplotion of the survey, Assistant Hodgliiiis returned to Washington, and mas engaged 
on his ofice work until assigned to duty on tho Hudson River Survey, as already iucntioned on a 
previous page. 

Tlie statistics of the Fox islands work are as folloms : 
1 
10 
31 
11 
8 
1 
1 

16 
1 

10 
105 

1 936 
11 363 

1 
1 

Physical l~~dro!lra~~lLy.-ContinuatioiL oj’ the surveys of the  location and mallping of the natura 1 
oyster beds i u  the waters of the State of Virginia.-This iuiportarit work, coiuinenced in 1502 a t  t h e  
request of the governor and legislature of the State of Virginia, and which has been continuously 
under tho chargo of Aesistnnt J. B. Baylor, has now been completed. Field and oflice W o r k  per- 
taining to this survey occupied Mr. Beylor during the present fiscal year from July 1, ISOP,  to May 
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20,1895, and during that time seven elaborate oyster charts have been prepared and printed in 
colors, and two reports containing 106 pages of printed matter, giving angles, distances, etc., as 
determined trigonometrically from marked shore stations, have been published. 

The statistics as given by Assistant Baylor are as follows: 
In Accomac County (ocean side) 69 natural oyster rocks mere Rurveyed, embracing an area of 

14 242.2 acres. 
In Northampton County (ocean side) 4!) natural oyster rocks, embracing an area of 30 349.3 

acres, mere surveyed. 
Six hundred and eighty five corners of natur:d oyster rocks mcre determined by angular 

measures from shore stations. 
The printed reports referred to contain, in addition to the distances and be:wings of the 

corners from the shore statious, the depths of water, tidal information, descriptions of stations, 
and fnll directions to the civil engineer and others for finding any desired corner. The method of 
conducting the work and making the determinations is also described. 

AI1 expenses of this work throughout its continuance, excepting the s:Llary of tho chief of 
party, have been paid by tlie State of Virginia, but during the last season the United States Com- 
missioner of Fish and Fisheries placed the steam 1:iuncll Petrel and her crew at  Mr. Baylor’s 
disposal while engaged on the field work. On the completion of the survey Mr. Baylor was 
directxcl to make magnetic observations a t  various points along the Atlantic coast. This work 
will be noticed in another part of this report. 

Mobile B a y  and vicinity; surcey of oyster grounds for  the United States Cowmissioner of Fiinh 
and Fisheries.-As mentioned in tlie report for 1894, Mr. llonier 1’. Ritter, :it the request of the 
United States Commissioner of Fish and Fisheries, and by direction of the Superintendent of 
the United States Uoast and Geodetic Survey, made a survey of the oyster beds of Mobile Bay 
and vicinity during tho months of February and March of that year. The observed water deus- 
ities, however, proved unsatisfactory, owing to the fact that during the whole time the survey mas 
in progress extensive freshets prevailed in t!ie streams tributary to Mobile Bay, and the waters 
of Mobile Bay antl Mississippi Sound were consequently much less saline than under normal con- 
ditions. The Commissioner of Fish and Figheries therefore requested that Mr. Ritter, on his 
return from Alaska, where he had meanwhile been assigned to  duty in connection with the Inter- 
national Boundary Survey, be again detailed to supplement the first survey mid to redetermine the 
water densities. Mr. ltitter accordingly proceeded to Mobile Bay in the latter part of November, 
1894, chitrtered a small oyster schooner, aiid begaii morlc December 1. Temperature and density 
observations were repeated throughout the oyster area, aiid additional angles and sounding mere 
measured, and some additional specimens mere collected. The work was completcd by December 8, 
and Mr. Ritter then returned to Washington. IIe has submitted a full report on t h e  surveys, and 
a map embodying their results, copies of which have been furnished to the Commissioner of Fish 
antl Fisheries. 

ltesurvey of tlie international boieiadary line betioeen the United States and Nexieo.-From July 
1, 1894, to J:muary 5, 1895, Assistant A. T. Mosrnan continued on duty as member of the Inter- 
national Boundary Commission, with licsdquarters a t  Sari Diego, Cal., the time until October 11 
being occupied in completing the field maps of the northern side of the boundary. 

On October 11 the Joint Commission adjourned to meet in Washington, D. C., one year from 
that date, and all records aiid maps pertaining to the United States section were sent to the State 
Department early in November. 

Mr. Mosman was instructed by the honorable Becretary of State to report to the Superin- 
tendent of the United States Coast and Geodetic Survey on January 5,1895, for duty under his 
direction until October 1, when his services mill again be required on the Boundary Commission. 
Mr. Mosman was assigned by the Superintendent to duty in the computing division, and fierved 
until June 4, when he was directed to assume temporary charge of the drawiug division. On June 
30 he proceeded to New Orleans, La., to assume charge of the telegraphic longitude party operat- 
ing in that section of the country. 

Continuation of the resurvey of that part of the boundary line between the States of Calijiornia 
and Nevada which extends f r o m  a point in Lakc Tahoe to tibe Colorado River.-On the completion 
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of tho longitude work a t  Seattle and Tacoma, Wash,, near the close of the previous fiscal year, 
Assistant 0. El. Sinclair proceeded to San Francisco and made preparations Sor tlie resumption of 
n.ork 0x1 the California and Xevada boundary lino, intending to tako the field on tho 1st of July, 
arid meanwliile Assistant Walter 13. Fairfield mas ongaged in selecting and purcliasing the neces- 
sary live stock aiid outfit arid transporting them to Carson City, Xev. Owing to tho great railway 
striko inaugurated J u n e  28, Mr. Sinclair was unablo to leave San Francisco until July 27, causing 
a vexatious delay aiid a loss of nearly a nioiith of the most favorable time for field work. The 
instruments sexit from Washington for the use of the party were delayed for tho same reason and 
did not arrive a t  Carson City until tho latter part of July. 

The party was organized at Carson City, and on July 20 reached tho southeast end of Lnko 
Tahoe, where an aziinutli mas determined in ord& to begin tho ranging out of tho oblique bound- 
ary. Mr. Sinclair took personal charge of tho ranging out of tho line, and detailed Assistant 
W. 13. Fairfield to take clinrge of tho triangulation, topographical sketching, and niaguetic obser- 
vations. The point selected for tho azimuth was 805.16 metres due north of the longitude pier of 
1893, being tho computed popition of tlie intorsection of tlie meridian of that station with tlie 
oblique boundary near its nortlieast elid. Froin the azimuth station a point was fixed 460.5 metres 
nortlimest, near the sboro of Lake Talioe, and called “Initial, 1894.’’ The azimuth station itself is 
designated as “TI,” and successivo points along the line as ‘‘ Tz,” ((T3,” ;‘ T,,” otc. For the first 
part of tlio lino tho sights mero short, ‘‘TI7’ being only 4 miles distant from “Initial,” but from 
‘“I!,” a number of points in the Carson Valley were located, the farthost om being L‘T22,77 ou tho 
summit  of tlie Antelope Range, a distanco of 16.4 miles. Then the tlieodolito mas taken back 
to as that point had groater elevation, and points located to tcT32,7’ on the east slopc of  tlio 
‘LMiddle Sister,” in tho Sweatwater Mountains. To tliis point was a clear eight of 43.8 miles, the 
longest sight in ranging out a boiuidary line of which we havo any record, but i t  mas greatly 
exceeded by tliu following one from “Tnz” to the White Mountains, 8 distalice of 68.8 miles. This 
great sight mas made with tlic aid of a small pocket Steiiiheil heliotrope with a mirror only 1 by la 
inches, and tho signals mero clearly interpreted at  tliat distance. This point is “TGn,” aud is the 
southeast limit of tho ranging-out work of the season, a total distance of 116.2 miles from “Initial.” 
Points mero located on the suminit of all important ridges 011 tlie line and a t  the crossing of tho 
Carson arid Colorado Narrow Gauge Railroad, and, as mill be seen from the number of poiiits 
estnblishecl in tlio given distance, the averago distance apart of tho points to be permaiiontly 
marked is less than 2 milos. Tho points wero ternporarily marked by a drill hole in tho rock, in 
which were set polos surrounded by piles of stones. 

As tlie ranging-out work progressed more rapidly than the triangulation, and as i t  was desir- 
able to keep tho two classes of w0i.k together, Assistant Sinclair from timo to time suspeuded the 
rangiiig-out oporations and assisted the other brancli of tlio party. The triangulation was carried 
along over the high mountains just south of LnkeTahoo, thence across tho Carson Valley and over 
tho Antelope Range, thence across the Antelope Valley aud over tho Sweetwater Mountains, mid 
finally to tho suminit of tho White Mountains, a total distaiico of 1 1 G  miles, and heiice bringing 
tho triangulation to the limit reached by tho rangingout palsty. The base for this triangulation 
 as derived from tlio priinary triangulation of tlie Coast and Geodetic Survoy, which in crossing 
tho continent passes near Lako Tahoe. The sidos of the triangles are from 2 to ti miles in length, 
and the angles were ineasured for tho most part with a 6-iuch repeating theodolite. For son10 
aiigles, homover, a 10-inch instrument was used. In the courso of tlio work a number of the old 
boundary posts, located by Von Schmidt in 1873, mere found, and in all cases thoso were carefully 
determined by the triangulation party. During the progress of the work the magnetic declination 
was determined a t  a11 points on the line, and observations for hoight were mado at all lino points 
and at  most of the trigonometrical points. The topography was also sketched throughout the line 
for a distanco of half a milo on each side. 

Both sectioIis Of the party mere ablo to subsist on tho country at  tho various ranches and 
small hotcls, and and grain for tho animals could generally bo procured in tho immediato 
neighborhood of the worlr; but over one section of tlie line a desert 30 miles in extent had to bo 
traversed, and liero somo difficulty was oncountered on account of the total absence of mater. 
The teams of the party had, tlicrefore, to be employed a part of the time i n  carrying water from a 



58 UNITED STATES COAST AND QEODETIC SURVEY. 

distance for the use of the men and animals. The whole party consisted of eloven man and the 
two otticers named, with two four-mulo teams, ono thorough-brace wagon drawn by a pair of 
mules, and thirteen saddle and pack animals. 

On the completion of the triaugulation, November 10, the mliolo party returned to Carson 
City, reaching that point November 16, whero tho instruments, wagon, and outfit were stored, 
aud the anilrials quartered for the winter. While this was being done, magnetic observations 
wero made a t  Carson City and a t  Lake Tahoe. Tho magnetic station at  Carson City was located 
in the grounds of the Pardion arid in the meridian of the transit of Mr. C. W. Friend’s observa- 
tory (one squ:tro south of it). The station was marked so that it can be recovered when iieccs- 
sary in the Suture. The station a t  Lake Tahoe yas located 25 metres due south of tho longitude 
pier of 1893, ucar the Lakeside Tavcrn, a t  the southeast end of tho lake. Maguetic bearings of 
the lines of the triangulation were also observed during the progress of the work with a cornpass 
declinometer. 

On tho completion of the magnetic observations, and the storing of the preporty, Messrs. 
Siticlair arid Fairfield, in accordance with instructions, returned to San Francisco, and aftor cou- 
ference with Assistant George Davidson, mho was charged with a geiiaral supervision of matters 
connected with the boundary survey, and settling up of party accounts, proceeded to Washington. 
The oflice work and computations pertaining to the field work mere then taken up and continued 
until interrupted by the assignment of Messrs. Sinclair an& Fairfield to other fiold duty; tho 
former, 011 February 1,1805, to telegraphic longitude work in tho Southwest, and the latter, on 
May 16, to tho California and Wevnda boundary work. 

The statistics, on account of the noncompletion of’ the ofico work, are incomplete, but may be 
given in part as follows: 

116.2 
GO 
16 
1 

37 
GS 
106 

L3 542 
60 
2 

An account of Assistant Sinclair’s longitude work in California, Nuw Mexico, ;md Texas, 
and also of his and Assistant Fairfield’s subsequent work on the Oalifornia and Nevada boundary 
liue, will appear under the appropriate headings elsewhero in this report. 

Recrumption of the resurvey of the oblique boundary line bettoeen the States of California and 
Nevada in the spring of l8X.-On May 15, 1895, Assistatit C. II. Sinclair was directed to make 
preparations for tho resumption of the resurvey of tho oblique boundary line between t h e  States 
of California and Nevada, from the point reached in tho previous season, and Assistant W. B. 
Fairfield mas again assigned to his party. Assistant A. L. Baldwin was also assigned to tho 
party. Messrs. Sinclair, Pairfield, and Baldwin left Washington on May 22 for San Francisco, 
where tho find preparation8 were completed by June 3. The party then proceeded to Carson City, 
Nev., and from this point to the field of operations, a distance of over 150 miles, it, was tiecessnry 
to drive, there boing no raiImay transportation. This drive was accomplished iu  five days, arid 
work was commenced on the 14th of June a t  line station 6‘T59,7’ where the Carson and Colorado 
nailroad crosses the boundary line. Here an azimuth was observed and a check base 1 080 metres 
in length mas laid out and twice measured with a steel tape. The base mas measured along the 
rails of the railroad, and was subsequently connected with the triangulation in tho usual manlier. 
Mr. Sinclair again took chargo of the ranging out of the line, and Mr. Fairfield of the triangn- 
lation, topographic sketching, and magnetic observation a. TO Mr. Baldwin mas assigned tho 
charge of the forvard subdivision of the ranging party. Tho ranging out began a t  ‘LTco,,) tho 
Routhernmost point reached during the former season, on tho summit of tho White Mountains, 
and a t  an elevation of uearly 14 000 feet above sea level. This station is very difflcult of access, and 
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the climbing arduous and in places dangerous. A start mas made for tho summit on Juno 17, 
and Mr. Sixiclair’s section of the party camped for the night a t  the highost point wliere water is 
to be found. Tho ascent was continued the next morning, but it was soon necessary to leave tho 
animals and continuo without them, and aftor five hours of sovere exertion the summit was 
reached. It mas then necessary to shovel away the snow in ordor to see forward to the next 
station, 12 miles to the soutlieast. This latter point, which overlooks tho Fish Lake Valley arid 
commands the country for 30 or 40 miles, was next occupied. Line points are being located 
every fom miles across this valley, and on all the coiispicuous ridges, as far as the topography of 
the country will permit. 

Assistant Fairfield has connected the base line above referred to with tho triangulation, and 
is now carrying tlie latter across tho southeast slopes of the White Mountains, a very difficult and 
troublesome region to traverse with a sinal1 scheme of triangulation. The work will probably 
proceed this season with greater rapidity than last, as the employment of two additional men will 
much facilitate the oxecutiou of tho r e c ~ n i i a i ~ ~ a n ~ e  and the eroctiori of signals. 

Mr. Siuclair, in his report, ;iclrnowledges in complimentary terms tho hearty cooperation of 
Assistarits Fairfield and 13nldmiii in every pliaso of tlio work, and the commendablo zeal displayed 
by every rnombor of tho party. 

At  tho closo of the fiscal year tho party was still in the field, and tho statistics of the work 
mill tliereforc appear in the next annual roport. 

Specitrl topogra]ihic and hydrogrcipliic survcp of the vicinity of the Port Orchard dry  dock, 
Waslvi?zgton, for the iise of the Navy  Depcrrtinent.-The horiorablo Secretary of the Navy h;Lviiig 
mado requisition on tlie Coast mid Geodetic Survoy for a large scale detailed topographic and 
hydrographic survey of the viciiiity of the Port Orchard dry dock, Puget Sound, Washington, 
Assistant J. J. Gilbert mas  a t  once detailed to  execute tho work. 

Mr. Gilbert left Olympia on tho 23d of April, arriving a t  Port Orchard on the following day, 
and inimodiately began oporatioiis. Hands for his party wero a t  first supplied by the iiaval oficor 
in charge of the dry dock, but subsequently a crew mas detailed from the steamer Hassler. The 
shoro liiio mas traced aiid tho topographic details delineated by means of tho plano table, on a 
scalo of 1-1 000, arid tho elevation contours for successivo intervals of 3 feot wore accurately 
located by actual spirit leveling. The hydrography mas closely survoyed to a depth of 6 fatlionis, 
tlio sounding lines being run a t  intervals never exceeding 60 feet. The survoy was completed by 
May 20, and tho fiuished s h o t  mas a few days later fornarded to the Coast and Goodetic Survey 
Office, wliere a certified copy was made for the use of tho Navy Department. 

Assistant Gilbert, on the completion of the work, returned to Olympia aiid resumed tho 
computation of his triangulation of 1594. A t  tho  close of tho fiscal year ho was engaged in 
making preparations for tho resumption of fiold work in Wasliington Sound. 

Almlca boundary zcorlc.-CChro1Loi)ictriO exchanges of t i w e  contparisoiis betzceen Sitka Observatory 
and Pyramid .Harbor Station, fo r  the determination of the longitude of the latter.-At tho beginning 
of tho fiscal year Assistant Fromont Morso way engaged in making time observations a t  Sitka in  
connection with cliroiio~notric longitude doterminations for the Alaska Boundary Survey. Chro- 
nometers were carried in tho usual manuer by tho steamer Hussler between Sitka and the ilstro- 
nomical stntiori a t  l’yrnmid Harbor iiear the liead of Lynn Canal. The chronometors mere in chargo 
of Mr. James Page, a member of A h .  Morso’s party, and wore intercompared daily, and on the arrival 
of the steamer at  eitlior station they were compared by two observers with the station chronometers. 
Time observations wore made on overy cloar night in ordor to doterniine accurately tlio chrouometer 
rates. Longitudes were also determined in tho same manner a t  two of the sto:imer Patterson’s 
stations, viz, a t  Freshwater Bay and Killisnoo. 

l h r i n g  the season the tidal observations at Sitka mere also continued until August G! a t  mliich 
date the series begun June 27, 1803, were considered complote. Magnetic observations mere also 
mado a t  the Sitka magnetic station. 

The lougitude work was finished by August 19, and Assistant Morse then returned to Sari 
Francisco whelm ho completed the records and coinputations pertaining to his fiold work. 1% was 
then engaged with Assistant lhvidson iri latitude computations and miscellaneous offlce work until 
the following spring, when he was rcassigned to the detormiiiation of Alaskan lougitudcs, as dreacly 
mentioned in another part of this roport. 
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The principal statistics of the season?s work are as follows: 
Number of azimuth observed ___. ._ - _ _ _  ___. - - - _  _ _ _ _  _ _  _ _ _  - __._ _ _ _ _  _ _ _ _  ..__ ._.__. _.__ __._ __._ _ _ _ _  1 
Number of nighta on which timo observations were made _ _ _ _  _ _ _  __. ._ _ _ _ _  .____. _ _ _ _  ._ _ _ _ _  ._____ . 34 
Number of magnetic stations occupied ... . __. . . . . . __. -. - - - -. . - - - -. . - -. . . . . - - -. . - - _. _ _  -. -. . - - - - - 1 

Survey from the south end of Naluspina Base to the Yahtse River, and deteriitiiiutioib of points 
near Lituya Bay.-The completion of the survey of this stretch of coast was described in the 
annuill report for 1894. 

Assistarit McGrath, in his report dated January 10, 1895, furnished a more detailed descrip- 
tion of the progress and results of this survey. His topographic ]nap covers the coast from the 
Osar River to Icy Cape in front of the Malaspina Glacier. A large forest fills the area that is 
bounded by the Osar River on the east and tlie Manby on the west. The dense growth of spruce 
extends up to the very foot of t h e  moraine that marks the gl:icier, and on its inner edge the 
occasiorial spasmodic advances of the glacier have recorded themselves in tlie destruction caused 
in the forest by such invasions. 

The Manby River flows through a wide plain which is thickly overgrown in tlie summer wit11 
wild rye and peas. Bordering the drainage basin of tlie Manby in the east is fourid n section 
which is dotted with thrifty patches of woods. At a distance of about 16 kilometres from Point 
Manby the great glacier advances to the very edge of the sea, and for 13 kilometres a most painful 
and difficult course mu&, be pursued to reach thc west eiid of tlie icy Sitkagi Bluffs. Receding 
again from the shore line, thc face of the glacier sweeps inland to a distance of 7 kiloinetres froiii 

tlie shore at  the center of the Yahtse Delta, and then it curves seaward to Icy Cape, where the ice 
begiiis to discharge again into the ocean. 

This 
section is traversed by many B r i m  of the Fountain, Yahna, and Yahtse rivers. In this stretch 
are several lakes and patches of forest. The seacoast border of’ the delta of the Yalitse was a 
great expanse of glacial mud a t  the tirnc of nh. McGrath’s visit. I n  ordinary seasons the shore 
of this region assumes a very friendly aspect. Deiisc grass springs up everywhere, and the briglit 
green of this vegetation is variegated and beautified by the gay colors of countless wild flonws. 
Strawberries grow iu great abundance, but had not ripened a t  the time of his departure, while 
in 1892 niany were gathered as early as July 4. 

The men of the party tried i t  in various places 
without getting any pay prospect; though in one spot, near East Yahtse Base, sever,zl patches of 
ruby sand were found, there mas not enough of thie material to warrant anyone in taking up a 
claim and working it. 

Just to the eastward of where the glacier enters the sea a small, sandy islet was discovered. 
This malres a fine lee during the prevalence of eastcrly winds (the prevailing mmnier mirid), and 
affords the best lnriding 1)lilce between the Osm River and Yakategi. The dangers incident to 
landiiig along this beach were sadly exemplified in the loss of six men by drowning when Professor 
Russell’s party disembarked near the mouth of the Pahtse River. Only a few miles west of the 
scene of this tragedy was the little harbor above referred to. The depth of water in it makes the 
place useless as an anchorage for anything larger than the small sloops used by seal and otter 
Ilunters and minor traders who go up and down this coast, but as i t  is almost a t  the nearest 
point of the coast to Mount St. Elias a knowledge of it may prove of some value to future expetli. 
tioils which may bo planncld to  attempt the ascent of the mountain from the side that Professor 
Russell essayed in his first trial. 

While awaiting the coming of the Patterson a t  his camp on the Osar, Assistant McGratli made 
observations to check the distances and elevations of Mount 8t. Elias and Mount Logan, which 
had bee11 determined from the Malaspina Base in 1892. 

 he Putterson arrived on August 2, and transferred Assistant McGrrath’s party to Lituya Bay, 
off which she arrived on August 4. 

Since tlie loss of 21 officers and men of La Perouse’s expedition a t  the entrance of Lituya 
Bay, this 1:rtter has borne the reputation of being very dangerous. La Perouse, hovcver, entered 
it with his two vessels in 178G, and Captain nereendeeii, who piloted the Ooast Survey ~cliooner 
]7u/io?t into i t  in 1874, has visited the bay i n  a whaleship. The strength of the tidal current 

The distance from the west end of’ the Sitkagi Bluffs to  Icy Cape is about 42 kilomctres. 

The absence of gold-bearing sand was noted. 
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pouring in and out of the bay was shown by tho foaming white waters of the ebb tide, which could 
be noted by the Patterson marly a milo outside the rocks which marked the chanuel way. 

Awaiting tlie slack of the tide, Mr. McGrath’s party was landed by the small boats of the 
Patterson, which roturned to Yakutat Bay to await the complotion of the work assigued to MY. 
McQrath. While in the bay it was learned that miners, with only the most oloiuentary knowledge 
of haudling sailing vessels, frequently pass in and out of tho bay without accident, arid Mr. 
NcGrstli coucludcs that tho entrance to the bay is undeservirig the torrible reputation i t  has. 
Vessels may often liavo to lie off’ the mouth of tho bay to await a proper stago of the tide, ;m(i 
that this caii be conveniently done, if the wind is favorablo, wa8 shown by tho fact that the Pat- 
terson found ;I good anchorage fully a mile out from the shore. Lituya Bay may become important 
if the ~niniug industry in the Fairweather region continues to iiicrease. I n  that case it must 
becoiiie tlio principal depot of supplies, as no other harbor can bo depended upon between Cross 
Sound ;iud Yalrutat Bay. 

Tliere is at  present no permanent Indian settlement on tho bay, though, according to legond, 
a flourishing village esistcd on its eastern shore before the advent of the whites in tho country, 
but a great wave swcpt in ose day and drowned all the inhabitants except two, aud siiice thou 
only liuiiting cabius have been established. There wore, however, about twenty white men living 
011 the bay eiigapetl in working the (‘ruby” m i d  between the bay and Cape Fairweather, for the 
beaches i n  tho vicinity produce eonsiderablo gold. 

0 1 1  tho outside of the beach just west of tlio bay Mr. McGrath found a stretch suitable for 
measuring a base about 14 kilomotres in length, which he ospanded to a length of about 5.4 kilo- 
metres, and from this baso horizontal slid vertical angles were obtained on all the proiniuent peaks 
within sight. A solar azimuth was ~ncasured also, aiid a t  ono station the magnetic decliuatioii 
was obtoiiied with tho aid of a compass declinolneter. Thore was no difliculty in determining the 
positions and elevations of Mount Pairweather, Moiint Lituya, Mount La Perouse, and Mount 
D’AzeIet, but if tlio publishoci value of tho elevation of Mount Crillori is correct, then the pe:& is 
hidden from the beach about Lituys by a high mouiitaiu which is in liiro and botween it  a,nd the 
shore. 

The field work mas completed August 12, and tho Pattemon arrived on tho next d:iy. Througli- 
out tlio season Mr. McGratli was efficiently assisted by Ilr. El. W. Edxnonds, whose loyalty, energy, 
and ability he Iiighly commends. 

On tlio 34th tho party reombarked and mas ready to start southward agaiii. Port Towusend 
was reached on August 30, where some of the nien were discharged. Otliors continued on the? 
Patterson to Sari Fraiicisco, whero they arrivod on September 7. Having tliscliarged tliu U ~ C I I ,  

completed his inveirtories, axid stored tho equipage, Mr. McGrath returned to Washiugton. 
Tho principal statistics for tho soason aro givcn as follows: 

Baso lines, secondary, length of, iripletrus. ..___. ..__.. ._.__. ._ ___. _____. .. .. ___. .____. .._ _ _ _  7 625 
Beach nioasuromont in etatni e miles.. - - -. - . - - - - - . - - - - - . - - - . . - - - - - . . - - - -. - - - - - - - - - -. - - - - . - - -. 38 
h e n  of triangulation, square statuto miles - - - - - . - - - -. . - - - -. - - - - - - - - - - - - - - - - - -. - . - - - -. . . - - -. 390 
Geographical positions detorniinrcl, number of. - - -. . - -. - - . . _-. - . - - - -. . - - - - - ._. - -. - - -. .. .. - - -. 15 
Elovirtious dotormiriod trigoriomotricslly . . - - - - - - - - - . - - - - - - - - . . - -. -. - - - - . - - - -. - - . - -. - - - - - ~ . - - - I t  
Aeirnuth stations, numbor of. _ _  _ _ _ _  - - - __. . - - __. _ _ -  - . - - - _ _ -  - -. - -. - - __. - _  - - - -. - - __. _ _  - _ _ _  - - - _ _  - 3 
Kumbor of clay azimuth obsorvlttions.. . . . . -. .. - - -. . - - - -. - _  ___. . . - - -. - _  - - -. . - _ _  -. . - ___. _____. 2 
Nurnbor of stars obscrvcd for azimuth ._____ ._.__. _ _ _ _  __._ ._____ .-___. _____. _ - _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  2 
Magnotic doclinetions ctoterminod. - 2 
Topography : 

Area ourveyed, jn squnro statuto itiiles. .____. ._____ ..___. .. ---.,----- - _ _ _ - _  ._ - _  ___. ..____ 108 
Longth of const line, in etstuto milos. ____. ._____ .____. _.__ ._____ - _ _ -  -. --._ _ _ _ _ _ _  .__. .___ 66 
Lorigtli of shore lino of rivers, in statuto miloa. . - - - - - . . - - - . . - - - - . - - . - - - - - - - . . . - - - -. . - - - - - 43 
h n g t h  of shore lino of crooks, in statute milos. - - - . - - - .-- - -. - -. --. . - - __. - - - - -. - - - - - - - _ _  - 34 
lopographio shoeta finished, hcale 1-80 000. _ _ _ _  ..__.. _ _ _ _  -_.- .____. ._. _ _ _  .____. __._ _____. 2 

- . . . . . -. - -. . - - - -. . - - - -. . - - - -. - _ _  - - - -. . - - - -. -. - - - - - - -. 

I ,  

Triangulation and topograplh reconnaissance of Chilkat and, Taiya inlets.-Tho party under 
the direction of Assistant J. I?. Pratt  coiitiiiued the survey of the Cliilliat and Taiya iiilets, a 
brief account of whlch mas given in the last annual report, until August 16 of the present year. 
The Chilltat Iiilet and R,iver ~ 0 r o  completed by July 14, and tho triangulation and topogr;q)liic: 
recoIinaissance of the Taiya Inlet and River were a t  once begun and carried as rapidly as meatlier 
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conditions would permit to 8 point a little beyond tho 6‘ ten marine league” limit. The wind blows 
strongly and continuously in these inlets at this season of the year, and as the shores are steep 
arid rocky, the landing with canoes and small boats was more or less hazardous. The Taiya is a 
glacial stream, navigable for sniall boats for about 6 miles abovc the inoutli, but tlie riavigatioii is 
diflicult and dangerous on account of the rapid and swirling current arid the strong wiiids already 
mentioned. The party had considerablo wading to do a t  places, and in water but 2 or 3 degrees 
above freezing point. The valley of the Taiya is rather narrow, its bottom composed of gravel beds 
dividing the stream irregularly and forming numerous islands, most of which are covered with a 
dense and tolerably large growth of cottonwood trees. This reudered triangulation ditticult and 
expensive, and, therefore, for B considerable part of tho distance, direct measurement with steel 
tapes was resorted to. Long azimuth lines were observed to control the directions, and two bases 
were measured to control the distances in the triangulation between the mouth of tho llatsohin 
River and the head of Taiya Inlet. 

The topographic reconnaissance was also satisfactorily accomplished to a junction with the 
work of Messrs. J. A. Flemer and D. P. Ititter, and the magnetic declinatioii was observed a t  one 
station on the Taiya River. On August 9 the party moved to Ancliorago Point and made a trigo- 
nometric connection across the peninsula between the Chilkat and Cliilkoot inlets. Work was 
completed by August 16, and the party, with its camp and outfit, was taken on board the Rtesmer 
.Ela.wler and the schooner Earnest and conveyed to Puget Sound via Sitka. 

Subassistant P. A. Young, Aids J. P. Hayford and A. L. Baldwin, and Recorder T. C. Taylor 
were attached to the party during the season and rendered acceptable service. 

On the arrival of the Hasslcr a t  Seattle, on August 30, the instruments and outfit were stored, 
and the party disbanded. Mr. Pratt  thcn took up thc oflico work, and Messrs. Young, Hayford, 
and Baldwin proceeded to mTsshington, D. C., and wero assigned to duty in the ofico. 

Subsequently Assistant Pratt  was ordered t,o Washington for tho purpose of taking charge of 
the instrument division oE the Office. Ho left Seattle 011 the 28th of Deccmber, 1894, reached 
Washington January 7,1895, and entered on his new duties as chief of the instruinont division 
January 18. 

The statistics of the season’s work in Alaska aro givon as follows : 

Area of triangulation, in sqnaro statuto milos . . . . ~ - - - - . - - - -. . - . - ~. - ~ - - - - . ~ - - . . . - - - -. - - ~. . - - - - . 90 
Number of points selected. ._____ .____. _ _ _  _ _ _  _ _ _ _  .__ _.. .----.  _- -_- .  _... ._--  --.- . -_-_.  .__-.. - - -  211 
Numbor of secondary baa08 mcasurod. . ~ -. - - - - -. . ~ ~. . . . ~ - . . . - -. . ~ - . - . - . . . ~ - ~ . -. - ~. ~ -. - 7 
Number of signal poles erocted. -. -. ~ ~ -. . -. . . . - -. - - -. . - . . . -. . ._ ~ - ~ - ~ ~ . - - - - . . ~ ~ - . -. ~. 1‘30 
Number of stations occupied for horizontal meaanros - ~. ~ ~. - - . ~ - . . - - - ~ ~ - ~ - - . - . - - - . - . ~ - - -. . - -. 177 
Number of stations occupied for vertical meaeiircs. ~ - - - -. . - - - ~ - . ~ -. . ~ . ~. - .  - - __. . . - - -. . ~. ~ 19 
Number of geographical positions detormincd. .__ -. - ~. . - - - ~. - . ~ - - - . ~ -. . - - - -. . - - - ~. - - -. -. -. . ~ 211 
Numbor of elovntion~ detormimd trigonometrically . . - - -. ~ - ~ - - - - - ~ ~ ~ ~ -. . -. - . - - - -. ~ - ~ . ~ -. . ~. ~ . ~ 21 
Number of afAronomica1 stations occupiod _ _ _  - ._ - - _ _  . . ~. ._ - -. . . - - _ _ _  __.  ~ -. . . . _. ~ _ _  -. _ _  ~. ___.  . 1 
Number of magnotic stations occupied _ _ _  __. . -. -. -. . ~. . -. . -. . - - - -. . . - - -. . . - ~ ~. . ~ ~ . -. . . 4 
h o a  of topographic reconnais~ance, in square statuto milos. ~. - - - ~ - ~. . . . . . . . - ~ - ~. . ~ -. . ~. . - -. 135 
Longth of river and creek shore lino mnppod, in etntuto milos. - - - - . . . - - . . . . . -. -. . ~. - . ~. - . -. - - . 43 
Number of topographical sheots complotod -. . . ~ ~ ~ . . - - -. - - - - - - - - ~. ~. - - . - - - -. - - -. . . . - - - - .  . - - - - - 1 

Topographic reconnoissance to the northward and eastward of Taiya Inlet and River, Alaska.- 
Assistant Flemer’s report of the results of his topographic rccoiinaissance, begun during tho last 
fiscal year, around Chilkoot and Taiya iulots, is dated Jauuary 19, 1896. The shore line and 
adjacent topography were platted and sketched, using a small mountain plane table of Coast 
Survey pattern, while the topograpliic features of the interior country were secured by photo- 
graphic panorama views, taken from prominent mountain peaks, as well as from lower cainera 
stations. On tho plane table he used for the greater part of the work a xylonito sheet, which gave 
very satisfactory results in the humid atmosphere of the coast, under circumstances which would 
have made the use of paper an impossibility. He states that he would consider xylonite an itleal 
substance for plane table sheets in wet weather if he had not found that on his return i t  showed a 
decided contraction under the influence of tho drying atmosphere of Washington. 

His report dwells largely on the methods best adapted to securo satisfactory photographs for 
topographic purposes. The use which he mado of the camera largely extended the area covered 
by his reconnaissaiico. 
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He reports the mountains between the Ohilkat, Ohilkoot, Taiya Sahnka, and Taiya inlets as 
forming either groups by themselves or spurs emanating from the range forming the divide 
between the feeders of these waters and the head waters of the Yukon. These mountains are so 
cut up by glacial abrasion, and by erosion, that they often appear divided into separate distinct 
groups rather than to be outrunners and spurs of the intorior range, yet the highest peaks increase 
in elevation when going inland toward the dividing range, which is crossed by tho Chillrat, Ohil- 
koot, Perrier, and White passes, which a t  present offer the only means of reaching the head waters 
of the Yukon and Dense waters from the south and west. A t  present the principal road of ingress 
is through the Taiya Valley over Perrier Pass, which is about 1 190 metres (3 900 feet) high. It is 
about 20 miles from the mouth of the Taiya River (Wilson’s store) to the summit of this pass, and 
13 miles from there to Lake Lindeman 0x1 the other side. 

Slraguay River Valley was explored by Mr. Poudre in 1891, and by others, in the hope of 
finding ;I shorter road to the interior, but it was found to be unsuitablo for a trail across the 
mountains. 

Mr. Poudre gives the following distances : 
Miles. 

Mouth of Skaguay to first fork _ _ _ _ _  .___.. .._. ..___. .___ .___ ...__. ____.. .____. _ _ _ _  __._ .____. __._ 12 
Mouth of Skagnay to above timber line _ _  - - ~. . ~ - - - . . . . -. ~ ~ - - - - -. . - - - . - - - - - - - - - -. . - - - -. . - - -. . -. 13 
Mouth of Slcaguny to summit (Whito Pass) .._. . .... ._.. __.. ..___. ._.__. .... .__. ..._ __.. ___. ._.- 18 

The principal statistics of the season’s work are given as follows: 
Topography-plane tnblo roconuaissancr : 

Area, in square statuto miles .__._. _ _ _  _.. _ _  - __.  _._. ~. _ _  _ _  _. _ _  _ _  . . . - ._._ ___. ____ .  . ___. _ _  __.  . 165 
Totel area, including photography, square statuto miles - - - - . - - -. - . - . . . ~ - - - - -. . . . - - - - - . -. . . 300 
Length of general coaclt line, statuto milos .. - - -. . - ___. .._. _ _ _  __. . _ _  - -. . . . ~ ~ - .  . . . _ _  - -. . . -. . 67 
Length of shore line of rivers and C I W O ~ E ,  statuto miles ... - __._ _ _  ___. . . _ _  _ _  - ~~. -. . . _ _  ._ _ _  _ _  30 
Topographic sheets, scale 1-80 000 _._. ._ _ _  - __. ._. . __.. .. . __.  .. . __.  __._ .____. _ _ _  - .. .__. .. ._. 4 

Tho season’s work closed August 14, and Mr. Flemer returned by the steamer Hossler to Port 
Townsend, and after disbanding party, proceeded to Washington, where he mas occupied for some 
t imo in reducing and platting the results of his photographic work. His subsequent services in 
tlie eastern section are noticed elsewhere in this report. 

Topographic reconnaissance to the northward and zoestwa?*d of Ohilkat Inlet and h!iver.--Tlm 
topographical party under the charge of Mr. Homer P. Ritter began work a t  Pyraniid Harbor 011 

the 15th of May, 1894, and its progress to the close of that fiscal year mas rioted in the last 
annual report. 

Work was continued during the early part of the present fiscal year, and a considernblo area 
of difficult country was mapped, priiicipally by means of the mountain plane table. The triaugu- 
lation of 1890 was utilized for this work, and’additional points were furnished from timo to tirnc? 
by the party of Assistant J .  F. Pratt, operating in the same region. The topography was developed 
on both sides of the iulet t o  tlie mouth of the Chillrat River, and the camp was moved 1 o the niontli 
of the Takhin. From this point a large area was obtained, and numerous excursions mere made 
iip the valley of t h e  Takhin as far a s  Bertha Glacier, and also to the head of the Chalzelraliin 
River. The moving of camp through this country was a work of grest difficulty, the boats liaving 
to  be dragged over innumerablo quicksand bars, and progress on land was much irupeded by tlic 
dense and tangled growth of underbrush, through which it was necessary to cut trails. Froxu the 
last camp occupied by the party the topography of the valley and adjacent mountains was developed 
as far as Klukwsn and the northern end of Chillrat Lake. 

On the 14th of August the work of the season closed, and Mr. ltitter proceeded to Pyramid 
Harbor, where the steamer Basslo. was waiting to convey the various parties to Piiget Sound. Slio 
sailed on the lGth, and arrived a t  Seattle August 31. Here the party was disbanded, and Mr. 
Ritter, in accordance with instructions, returned to Washiugton. 

The results of the reconnahsance aru sliown on a topographical map which has been completed 
aud turned into tho archives of the Survey. The area surveyed during the season WAS 315 square 
statuto miles. 

Mr. Ritter’s subsequent services in Mobile Bay, Alabama, have already beon mentioned on a 
previous page of this report. 
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Topogrupltic reconnaissance on Chilkat and Chilkoot idets.-It was stated in last year’s report 
that Assistant E. F. Dickius, after having completed tho reconnaissance survey of t h e  Unuk 
River, transferred his party to Chilkat Inlet. On June 18 he began the topographic reconnais- 
sance of the inlet, connecting with Mr. Iiitter’s work near tlie Guauegastaki Village, and having 
finished this  work ou July 18 lie transferred liis party to tlie Cliilkoot, filling in the topography of 
the lower part of the inlet and coniiectiug with Assistant Pleiner’s murk. This task mas completed 
on August 12, and three days later he sailed fur Sitka on the Hussler, from which ship he traus- 
ferred his party to the Patterson, reaching Port Townselid on her on August 30. 

A t  this point MI.. S. B. Tinsley, by direction of the Superintendent, mas relieved from duty 
on the party and proceeded to Washington, D. C. Mr. Diclrins proceeded by rail to San Fran- 
cisco, and ou tho arrival tliere of the Patterson, September 8, landed and stored his outfit and 
instruments and disbanded his party. Ue then occupied himself a t  the suboffice in the completion 
of his records and computations. 

Assistant Dickins commends the scrvices of Mr. S .  B. Tinsley, temporary aid, for his willing- 
ness to do all in his power to advance the work. 

The principal statistics of his work are given as follows: 

Aroa of topography covered, square statute miles.. _ _ _ _  ____.  ____. .._ __. ..___. .____. __.__. .____. 118 
Miles of shoro lino surveyed .__._. .. ___. ._. _ _ _  ..___. _ _ _ _ _ _  ._____ . _ _  _ _ _  ._____ ..____ ._ ___. .__.__. G5 
Elevations determined trigouometricrtlly . - - - -. - - - - -. . - -. . . -. . . - - -. - - - -1 . - - - - - - - - - - - - - - - - - 74 
Miles of rivers 811rvoyed. ___. . - .__ - .___.. . -. - -. - - _ _ _  -. - - -. . - __. - - - ___. ._____ - - _  - _ _  ._ _ _ _  - ._. - _ _  5 
Numbor of eignals erected. -__. _. _._. _ _ _ _  ._ _ _ _ .  .____. .__-_. __._ ___. ._.. - - _ _  -_.-_. __. .-_ _.._ ._.. 38 

Alaslca boundary work.-Trianaz&lation, topography, astronomical determinatiow of latitude and 
azimuth, and chronometric determinations of diferences of longitude.--The initial points of the 
boundary line between British Columbia and southca,st Alaska depend a t  present on tho ratlier 
crude triangulation executed in past ycurs by the iiaval hydrographic parties. This triiuigu1:~- 
tion, wliile suflicieritly good for mere charting purposes, for which it mas only iiitendcd, does not 
possess the accuracy necessary for such important work as tho location of a boundary line, its 
bases having been measured by rough and only approximato methods, and its angular measure- 
ments and astronomical determinations having in many cases been mado by inexperienced 
observers. The discrepancies that have developed in the attempt to fit together arid adjust tlie 
different sections of this work prove couclusively that a better triaugula tion and additional mtro- 
xiomice1 observations are necessary to afford a reliable basis for the bouiidary survey. It was 
therefore determined to fit out a strong party of civilian assistants to measure a base, determine 
astronomical positions, and execute a new triangulation from Port Simpson to Rlarys Island, aud 
to the head of Portland Canal. The general programme of tlio work outlined was :is follows: 
The steamer Patterson, while on route to her own fmld of work in Ch:itha.m and Peril straits, to 
transport the parties, with their outfits, stores, etc., from San Francisco and Seattle and land 
them at their respective stations; the astronomical and chronometric longitude work to bo first 
undertaken, astronomical stations being established at  Port Simpson, Marys Island, and t h e  liosd 
of Portland Canal, and the astronomical station at Seattle to bo used as the base statiou for 
longitudes; Assistant Prernout Morse to occupy tho Seattle observatory, while the astroiiouiical 
stations at Port Simpson, Marye Island, and head of Portland Canal were siululta~lcously occupied 
by the parties of Aid 0.13. French and Assistants E. F. Dickins and 1’. A. Welker, respectively; 
nine chronomcters, in chargc of Assistant F. A. Young, to be carried on four successive trips of 
the steamer City of Topeka, between Seattle and tlie stations at  Port Simpsori and Marys Island, 
while the steamer Euca, with five chronometers, similarly plied between Port Simpson and the head 
of Portland Canal; base lines to be measured at or near Port Simpson arid the head of Portland 
Canal, and such triangulation, topography, magnetics, and other necessary work as could be 
accomplished without interfering with the longitude determinations to be also carried on; on the 
successful completion of the astronomical work, Assistant illorso  IO return to San Francisco, and 
all the Alaskan parties to be consolidated under tho dircction of Assistant E. F. Diclrins, for the 
execution of the main triangnlation. 

Assistants E. F. Dickins and Fremont Morse, with two men and the outfit and stores for four 
parties, joined the steamer Patterson a t  Sau Francisco on April 11, and the latter was landed at, 
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Seattlo on the 17th. Assistant P. A. Welker, Aids 0. B. French and C. C. Pates, and Extra 
Observers H. A. Grady and R. L. Livingston, with eight men and the remaining party equipruents, 
joined tho steamer a t  Seattle on April 22. Mr. French was landed a t  Port Simpson April 29; 
Rlessrs. Welker, Yates, Grady, and five men, and the steam launch Pucn and crew of threo men, a t  
Lion Point near the liead of Portland Canal on May 2; and Rlessrs. Dickius and Livingston and 
two men a t  Marys Island on May 4. Sitos for astronomical stations were a t  once selected and tho 
building of piers and observatories begun. Owing to rainy weather time observations were not 
obtaiued at  either station until May 14, but after that date, and to tho close of the fiscal year, when 
the astronomical work was practically finished, no serious interference from that cause occurred, 
oxccpt at the Mary Island station. 

Mr. 0. B. Freiich reports that by the ond of June the astronomical work a t  Port Simpson 
station, including time, latitude, and azimuth, was entirely completed, and the station connected 
by a sruall triaiigulation with previous stations. 

Assistant E. I?. Diclrins reports tho successfnl completion of the tinie observations for tho 
longitude determination a t  tho Mary Island Station, but some additional latitude observations are 
still necessary, as clouds and fogs considerably delayed this work. 

Assistant Welker reports the successful completion of all tho astronomical observations at  tlie 
Point Lion Station, near the head of Portland Canal, and also that Aid C. C. Yates, under his 
direction, had measured a base 1 2 9 7  metres in length a t  the mouth of Salmon River, carried 
tho triangulation from it  to the mouth of Bear River, and run traverso froiii tho latter point to 
the fifty-sixth parallel of north latitude. Tho valley of the Bear River has au average width of 
1 mile, but is so covered with a dense growth of brush and large cottonwood trees that a triangu- 
lation up tho river mas considered impracticablo on account of the labor aiid expenso involved, aid 
i t  was decided by Mr. Welker to substitute tlie traverse lino, in which the distances were accurately 
measured with R steel tape. This also was a work of somo difficulty owing to tho numerous cross- 
ings of swift niouritain streams, but the result obtained was satisfactory, and probably better than 
could be expected from a small sclienio of triangulation. The length of the traverse line is 8 472.5 
metres, corrected for temperature, inclination, and catenary. The azimuth observed a t  the astro- 
nomical station was carried to Bear River in ono sight, and to the fiftysixth parallel in four 
additional sights. Six points of tho old hydrographic triangulation were also determined, and a 
topographic survey made from the vicinity of tho astronomical station to tho boundary lino. 

Mr. Welker furnished the following tabulation of the results accomplish’ed by his party to tho 
close of the fiscal year: 

Numbor of tiluo determinations. ............................................................... 20 
Number of oxchunges of tiwe for longitude detorminatione ..................................... 11 
Number of lutitudo obsorvntione. - - - -. - -. - - - - - - - - - - -. . - - - - -. . - - - - - _ _  -. . - - - - - - - - - - - -. . - __. - - - -. - 93 
Number of obsorvations for micrometor valuo.. ................................................. 6 
Numbor of detcrminatione of azimuth.. ........................................................ 13 
Number of obeorvatione for horizontal angles ................................................... 16 
Number of signals erected ..................................................................... 17 
Number of baeo line moasuroments ............................................................. 3 
Numbor of travorso line irieasuroments _ _ _ _ _ _  __. - _ _ _ _  ..___. ___. .__ _ _ _  ._. ~ ._____ . ._____ ___. _ _ _ _ _ _  2 
Numbor of determinations of magnotio elemonta ............................................... 3 
Area of topography eurvogod, in square etntute milos ........................................... 20 
Number of photographio negativee made for topographio use ................................... 63 

Assistant F. A. Young, with nine chronometers, made four round trips on the steamer City of 
Topeka, attended to the winding of the instruments and their daily intercomynrison on each arrival 
a t  an astronomical station, and carefully compared them with those of the station. These compar- 
isons were also repeated by tho astronomer of tho station. 

The steamer Fuca, carrying fivo chronometers, during the same time made seven and a half’ 
round trips between Port Simpson and the station at tho head of Portland Canal. The data thus 
obtained will furnish 72 determinations of tho longitude of the Port Simpson and Mary Island 
station8, and 65 for that a t  the head of Portland Canal. 

Assistant Fremont Morse, a t  the Seattlo base station, observed for t ime on thirty-five nights 
during the season, and on each arrival of the City oj‘ Topeka compared hi8 chronometer with those 
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carried by Assistant Young. By the close of the fiscal year three and a half round trips had been 
completed, and the fourth was finished a few days later, viz, July 7. Mr. Morse t-hen dismounted 
and packed his instruments and returned to Ban Francisco, in accordance with his instructioncr, 
arriving there on the 20th of July. 

Occupation of the Seattle astronomical station in connection with chronometric longitude &termi- 
nations i n  Alaska.-The Seattle astronomical station, in the grounds of the Washington State 
University, was used as the base station for the determination of chronometric longitudes in 
Alaska, and was occupied for thie purpose by Assistant Fremont Morse. Mr. Morse was landed 
by the steamer Patterson on April 17, 1895, and immediately began the preparation of the ski- 
tion, and mounted a meridian instrument for time observations. E is  standard chronometer wds 
rated by means of time observations on every clear night, and the other two mere daily compared 
with it at the time of minding. Special precautions were taken to protect the chroliometers froin 
sudden or extreme changes of temperature, so that the daily range to which they were exposed did 
not exceed 20 C. The first time observations mere obtained on April 23, and 35 complete series 
were obtained during the season. A set of nine chronometers, also carefully protected and inter- 
compared daily, was carried by Assistant F. A. Young on the steamer City of Topeka on four 
consecutive round trips between Seattle and the Alaska stations at Port Simpson and Mary 
Island, and carefully compared with the station chronometers at the beginning and end of each 
trip, and by both observers. 

The mesther proved very favorable, and time observations wcre always obtained very near to 
the time of arrival and departure of the steamer, 80 that the results are not dependent on the 
constancy of chronometer rates in any case for a longer period than fourteen hours. 

The fourth round trip of the staamer mas completed OII the 7th of July, and the following day 
Mr. Morse dismounted and packed his instruments, and on July 17 sailed for San Francisco, the 
intervening time being occupied in finishing up the recorda and computations. 

Mr. Morse arrived at San Francisco on July 20, and reported for duty at the suboffice. 



ABSTRACT OF ANNUAL REPORTS FROM THE ASSISTANT IN CHARGE 
OF THE OFFICE, THE HYDROGRAPHIC INSPECTOR, ANI) THE 
ASSISTANT I N  CHARGE OF THE OFFICE OF STANDARD WEIGHTS 
AND MEASURES, 

ABSTRACT O F  THE AXNUAL REPORT OB THE 
OFFICE. 

ASSISTANT IN CEIARQE OF THE 

I n  Office Report KO. 1 mill bo found the annual report of Mr. Andrew Braid, who served as 
assistant in charge of tho offico during tho lattor part of tho fiscal year, his predecessor, Mr. B. A. 
Colonna, having resigned in March, 18‘35. Assistant Braid’s report is accompanied by tho annual 
reports of the various chiefs of divisions, and the details and statistics of the various operations 
of tlie office are fully set forth. 

Assistant C. A. Schott, chief of the computing division, has attended as usual to the affairs 
of that  division, end has mado a riuinber of special roports on tho results of the computation of 
important field operations, among which may be mentioned thoso on tlie results of spirit loveling 
across tho Peninsula of Florida, the geodetic results in tho Mount St. Elias region, Alaska, and 
the results of the astronomical work in Alaska by tlie lato Assistant ,T. H. Turner in 1889 and 
1890. The important astronomical and trigmometrical work executed by Assistant J. E. McGrath, 
in connection with the Alaska boundary survey, is now being discussed mid computed, and mill 
soon be ready for the use of the State Department. A special study of tho longitudo system Uf 
tho United States has been made with a view to supplying missing links necessary for its early 
completion. 

The tidal division, under the charge of Acting Chief L. P. Shidy, has made satisfactory 
progress in the discussion and tabulation of tidal data, and owing to the great additional labor 
involved in the preparatioii for publicatioii of tho iiew and extended tido tables for the year lSOG, 
it was found necessary to increase the forco of the division temporarily by the detail of a number 
of field assistants. The regular forco of tlie division also voluntarily worked overtimo for a consid- 
erable period in order to expedite the preparation of the tables, and a t  the same time keep up to 
date the current work. 

The reports of the drawing and ongraving divisions have both been submitted by Assistant 
W. Ward Duffield, mho assumed charge of tho former on Juno lG, and of the latter on July 1, 
1895, the two divisions boing consolidated on tho lattor date. The general assignment of work in 
both divisions has been similar to that of previous years. During the gear drawings were com- 
pleted for 22 new charts to be photolithographed, and the drawings for G others are nom in prog- 
ress. The drawings of 43 charts mere revised and correctcd for new editions, and 85 for reprints. 
The usual number of diagrams, sketches, and illustrations for the roport of tho Superintendent 
wero nlso drawn or revised; 20 topographic and 35 hydrographic projections wero constructed for 
licld parties, and til projections mere made on copperplates; 21 fiold topographic sheets were 
inked and lettered. Fifty-seven calls for information from various Departirieiits of the Govbrn- 
merit and from the public were received and attended to, many of them involving the preparation 
of drawings, tracings, or blue prints. A detailed list of these applications wcompanios Assistant 
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Dnffield’s report. The engraved plates for 16 new cliart s, 23 for now editions and 7 for sketches 
and illustrations, liave been conipleted, :uid a large number liave been corrected and brought up to 
date; 28 basso and 3.5 alto plates liave been completed in tho electrotyping branch of the engraving 
division, arid the usual nunrber of photographs, blue, nigrosine, and silver prints have been made. 
Tho number of impressions from copperplates in the plate printing department is given as 41 951. 

The chart division lias continued, as lieretoforc, uiidor the direction of Assistaut Gershom 
Bradford, and his report presents an interesting tabnlar compwison of the issue of charts during 
the present year and those of the previoiis six years. It appears that the total issue for 1895, viz, 
51 456 charts, is a trifle smaller than for 15!)4, arid 6 per cent less than the average of the six 
years, bu t  this diminution is in the free distribution, as tho net sales havo increased 9 per cent 
over those of the previous year. 

Mr. W. P. Ramsey succeeded Mr. M. IT. Wines :LS chief of the miscellaneous division on 
August 31, 1894, and his report shows the iiurnber of the various publications of tho Survey dis- 
tributed and sold during the year, and the nulubcr oi‘ rcports, appendices, Coast Pilots, bulletins, 
Tide Tables, and Notices to Mariners received fixm the Public l’rinter. Ton new agencies for the 
sale of charts and other publications wcro esta1)lislied during the year, eight on the Atlantic and 
Gulf coasts and two on the Pacific Coast, aiid 1bur old ones were discontinued. 

In the instrument division, Assistant J. P. I’rutt succceded Edwiu Smith as chief on January 
7, the latter being, at his own request, assigned to field duty. Assistant 1’r:itt’s report shows that 
very satisfactory progress has been made, and that a 1:irge amount of‘ important morlr has been 
accomplished, both in tho instrument aiid oarpciitcr shops. The imniecliatc direction of tho work 
of the instrument makers lias remained witli the chief rnechaiiihli, Mr. E. 0. Fischer. 

Nr. II. Sidney King succeeded Mr. P. 13. Parsons as chief of tlie library and archives division 
on the 21st of August, 1894, and his report shows the additions to the library during tho year 
and the number of volumes of records arid original topographical and hyclrographic sheets received 
from the field officers of tho Survey. 

In  tho office of the assistaiit in charge, Mr. A. B. Simons rendered satisfactory service as 
execut,ive and financial clerk, a i d  31r. E. 13. Wills lim continued to keep tho leave of absence 
records and those of freight, express, ant1 registered mail. Miss Kate Lawn arid Miss Sophie llcin 
served as typewriters. Miss Ida M. I’ecli, e:u-ly in tlio fiscal year, m:is transferred to tho o&co of 
the disbursing agent, arid served tlierc f‘or tho rest of the year, excepting during the month of April, 
%lien sho mas temporarily detailed for spcci:d duty at  the Tre:isury Departnieiit. Mr. W. B. Ohilton 
continued his servico as clerk in  the Superintendont’s onico during the eutire year. 

ABSTRACT OF THE ANNUAL BEJ’OUT O F  THE UYDROGRAPHIC INSPECTOR. 

The assignmoiit of Lieut. Commander Jeff. 3’. Rloscr, U. S.  N., as hydrographic inspector, 
Coast ant1 Geodetic Survey, was continued during tho whole fiscal year. 110 has presented a very 
full report of the hytlrograpliic work executed by the iiaval pr t ies ,  under his direction, on the 
Atlantic, Gulf, and Pacific coasts, and in Alaslr:i, and :dso snbniits the reports of tho naval officer 
in charge of tlie lrydrogrephic and coast pilot divisions of’ the office. His report is accompanied 
by statistical tables showing tho results accomplislicd by each field Iiydrograplric party and tho 
number of officers nttaclietl to each vessel; a detailed statement of tho repairs mado to each vessel 
and the amounts expentled tlierefor is also given. 

The hydrographic inspector renews his recoininendations of last year relativo to tho making 
of more extended current observations, tho explorntion of tho Yukon River, in Alaska, and the 
survey of tlie Aleutian Islands. As the steamcr IZussZcr is IIOIV unserviceable and condemned, 
a new stearner mill bo necessary for this purpose, and t,ho iininediate authorization by ColJgreSS 
for the building of such a steamer is strongly urged. Tho estimated cost of the new vessel is 
$125 000. 

. Lieutenant Commander Moser refers a t  length to the grcat loss sustained by tho Survey 
and tho naval servico by the death of Lieut. P. €1. Crosby, w\.ho lost his life in  the performance 
of duty 011 the coast of ~raShingtOli, as aheady mentioned elscwhcrc in this report. Ilo speaks 
in tile hig:he& t e r m  of his energy slid skill and tlic vsluablo service rendered by him during the 
many years of his connection with the Survey. 
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The report of tho hydrographic division, by its chief, Lieut. Walter McLean, U. S .  N., shows 
that a large amoiint of worlc has been accoml)lislied, and refers in complirnentnry terms to tlie 
zeal and efficiency of all t l iu  mciubers of tho division. Twenty-nine iiem Iiydrogrnpltic sheets have 
been drawn and platted, and the results of extensive resurveys liavo berii platted on 24 old slieots. 
Tho work on these 53 original sheets involvetl tliv study and uso of 228 volumes of records and 
t he platting O S  77  G07 angles and 3G1 172 souiitliii<s. Siriety reduced drawings of ltydrograpliy 
Iiil\re also been revised, verified, and correctcd j tlic :lids to navigatiort, including light tables, have 
been 1)l:ttted on charts, and 143 proofs of new issues liave beeii revised, verified, arid corrected; 
also :I large amount of iiiiscellanc~ous work, irtclutliitg the prep:iration of the montltly notices to 
inoriliers, comparison of old arid new surreys, :uid tho preparation of sclicnics for new surveys and 
resurveys. Licutennnt JIcI~can also subiriits the report of the coilst pilot division, wliicli w:is 
under his charge from the begiiining of tho iiscal year to Septenibcr 22, lSO4, :iud again from 
June 21, 1895, to the close of tho  year. From Se])tuinl)er 22, 1S91, t o  Junie 21, 18!)5, tlie division 
mas under the charge of Lient. Fra1ililiIi Swift, IT. S. S., wlio, a t  tho latter date, was recalled by 
the Navy 1)cpartnient aiid a&gned to s c : ~  duty. 

Duriiig tho year a new voluine of the Co:ist Pilot, Irriown as Part  VlI, :ind including the comt 
froui Chesapeake Bay ciitraiico to Key \\’wt, was completed ant1 sent to  tlio priitter, and jive 
supplements to previous volunies, embodyiiig all correctioiis up to date, were iilso compiled. 

Lieutenant RIcIlean acknowledges t h o  v : i I i i a l ) l o  :issist:niccb rendered by tlie various liydro- 
gr:Lphic parties in the field :ind by tlie c:oiitmartdiug officers of  the revonue cutters stationed :Llong 
the parts of tho coast covered by the voluiues n:iinccl. All the lueuibers of this division have also 
reudered very satisfwtory service. 

ABSTltACT OF TJIE AXNCTAL ItEPOltT O F  TIIE ASSISTANT I N  CIllAltCE OF THE 
OFFICE OF STAX’DARD WEIGHTS A S D  MEASURISS. 

The chargo of tho Oflice of Stniidnrtl Weights and Measures continued with Assistant 0. H. 
Tittmann, but during the early 1):it.t of the year, from July 1 to Septeinbcr 10, nrliile lie was engaged 
o i l  field duty ou the resurvey of Boston Harbor, tho temporary charge of‘ the division devolved ou 
Mr. 1,. A. Fisclier. 

The annnal report of tlio Offiw of Stand:ird M‘oiglits aud Me:isures is submitted by Assistant 
0. 1-1. Tittmann, aitd is publislicd iii fill1 :is Oflico 12cport !So. 4. It is accoiiipauied by an abstract, 
iti tabular Sorlu, of tho ~crificaticiris of weiglits :tilt1 irie:isnrw iuatlc duriiig tlio p a r .  

The rcgnlar forco of this divisioii reiii:iiiietl uitcliaitged tliirilig tho  year, alid Assistant John F. 
Rayford was detailed for duty, uiitler Assishiit ‘I‘ittm:uiii’s dircctioii, from September 8, 1S94, to 
Juno 4, 18!)5. Jfo determiiicd tho dcnsitics and inasses of the new S set of gramwe weights; 
made :I recicterniinatiori of the errors of tho foot gradiiatioii of tlio United States bench st:md- 
ard, and investigatcd the behavior of tho now balanco of precision. A speci:Ll report on this 
balance lias beeti prepared by Mr. Itnyford for piililicatioti. Tho e1;iborato slid tedious prep- 
aration mid :icljustnteiit of tho State sets of weights for Sorth and South Dakota w r e  finally 
completcd, ant1 tho sets wcrc forwarded to their rcspectivc destinations in .Julie, 1SD5. All tlio 
work of adjustrneiit and vc:rific:itioii of‘ these stnnd:irtls devolved upon 3lr. L. A. Pischer, who 
also gilded and adjusted tho S set of grn~time weights, and iiiiide four groups of dircct compari- 
sons between the “Co~mtiittce iiictrc” ant1 tho iiew “Prototypo No. 21,” with a view to determiniiig 
filially their relatioiis. Sonic atlt1itiori:il eoiti~iarisons, however, mill bo necossary before this rela- 
tion can bo contlidered as defini tely and couolusivcly established. 

SUPI~l~ISTTl~LUI)1‘;~~’S OPFICE. 

A t  thc beginning of the fiscal ycar Suporintendeut T. C .  J1endoiiliall wis absent in Europe, 
: I  iitl Uon. William I€. Pugh, Coiiiniissiotic:r of Customs, wiis dosigii:itecl by tho l’residcnt as Actillg 
Superinteiideut, and served iii that capacity until October 1, 1S!)4. Dr. Jlcndenhdl’s resignation 
was accepted Septenibcr 20, 1SO4, :inti tho appoiiititiout of liis siicc(:ssor, Gen. W. W. Dufiold, the 
present incumbent, I)c:rrs tlic samci (kite. 

Assistant Andrew Braid coutiiiiicd to servo :IS (bxcwitivo officer to tho superiiltelldeiit until 



70 UNITED STATES COAST AND GEODETIC SURVEY. 

March 11,1895, when he mas detailed to act as Assistant in charge of the Office. He mas duly 
appointed to that oflice by the honorablo Secretary of the Treasury, April 11, 1895, and mas also 
designated as the Assistant to perform the functions of thc Supwintendent during the latter’s 
absence. From Narc11 12, 1895, to tlic close of the year tho responsible duties of executive oilicer 
were performed by Assistant E. I). Preston. 

Assistant 0. H. Tittrnann continued, under the Superintcndent7s direction, in charge of the 
Office of Staiidard Weights and Measures, and, in addition, took cliargo of the preparation for 
publication and tlic editing of tlic aiiiiual reports and bulletins of tlie Survey. 

Assistant George A. Fairfield, in addition t o  tlie duties described elsewhere, continued in 
charge of nintters pertaining to State surveys until May 17, 1895, mlien ho mas relieved and 
directed to turn over to the executive officer all papers a n d  data belonging thereto. 

Mr. William l3. Chilton served eficiently during tlie year as clerk to  the Superinteiident, and 
Martin Deiisel as secretary until Septciiiber 15, a t  which time his resignation took effect. Mr. 
John P. Renfro mas appointed secretary February 1, 1SO5, and rjervcd tu the closo of the year. 

SUBOFFICES. 

Subofice i i t  P?~ilade~liia.-Assistarit 12. M. Bache con timed in charge of tlie subofice in 
Philadelphia, but from July 1 to November 1, duriiig Nr. Bache’s absence on field duty (the 
resurvey of Boston Harbor), tho oflice was temporarily closed. Mr. Bachc, on his return from 
Boston, in addition to atteiitling t o  the duties ycrtnining to tlie suboffice, completed and inked 
his topograpliic sheet of IIinghain Harbor and viciiiity. As usual, copies of the Co:ist sild Geo- 
detic Survey Charts, Tide Tables, aniiual reports, and other publications were supplied to officers 
on duty in the city representing tho United States Engineer Corps, the Light-House Board, the 
branch Iiydrograpliic office of tlic Navy Department, etc.; also to the city engineer and surveyor, 
tho Philadelphia I’vlaritime Excliangc, etc. 

A t  the olose of the fiscal year this sitboilice was disco~itinued, not being dceined longer 
essential on account of its prosirnity to the main office a t  Washiiigton. 

Xubo.Jice i i ~  Sale ~raacisco.-Assist;iit George I~avitlson c:ontinued in charge of the San Fren- 
cisco suboffice tlnririg the year, a id  diwirig brief absences was tcnilwmrily ivliewd by Assistau t 
A. F. Iiodgers. 31r. Davidsoii conferred with his colleagues in all inatters relnting to tlic vorlc on 
the P:Lcific Coast; answered all calls for information, and aitletl tlio AIRSI~:L boundary parties iii 

the pre11nratioiis for their work. He attended as usual lo  tlie repairs of tho instrnnlcnts of the 
hydrogrqhic parties, and forvzmleci to the Washington Of%X fii~cli instrumeirts a s  were called 
for. He has also, with tlie assistanco of Assistaut l k m o n t  Norse, coiitiriued iiecessnry astronom- 
ical a i d  ~nagiietic obscrvations, and superintended the ruiining of tho tidal stations at  Snusaiito 
and Sail lhm1cisco, rendering rnontlily reports of tho mine ~ i i d  tranisiiiittiiig the records and COIII-  

putationri to \~rashiligton. Other oflicers O f  the Survey, engaged 0 ~ 1  tho Pacific: Chist work, mcrc 
from time to time detailed to tlie subofice, either for tlio coni1)letioii of tlieir omii records :~nd 
computations or to assist in the work of the office. 

MY. Ferdinarid Westtlahl, draitstiiau, coiitinuecl 011 diity RS lieretofore, and Mr. Frank W. 
Edmonds performed tlie clerical duties of the ofice. Mr. Vinccnt I)enis, messenger and porter, 
perforined his usual duties, attending also to tlie equipnients, eto., of the Survey stored a t  the 
suboflice, aiid tlieir rcccipts and transfers; he w:is also required to wind regularly the chronometer 
and astronoinicd clock a t  tlie Lafayctte Park Observatory. 

A t  the close of tlre fiscal year Assistaiit k v i d s o n  was relieved of the charge of tho sub- 
ofice, and was suececdcd by Assistant A. F. Rodgers. 
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TABLE NO. 1-1895. 

Distribution of the$ela parties of the Ooast and Geodetic Survey upon the Atlantic, Gulf of Mexico, and 
Pacijic coasts, and in the interior of t1t.e United States, during the $fiscal year ending June 30,1895. 

I.-EASTERN D I V I S I O N S T A T E S  EAST O F  THE MISSISSIPPI RIVER. 

I. Maine. 8. New Jersey. 15. South Carolina. zz. Ohio. 
a. New Hampshire. q. Pennsylvania. 16. Georgia. 23. Indiana. 
3. Vermont. IO. Delaware. 17, Florida. 4. Illinois. 
4. Massachusetts. 
5. Rhode Island. 
6. Connecticut. 
7. New York. 

Statea. 

Massachusetts ...... 
Massachusetts ...... 
Massachusetts ...... 
Massachusetts ...... 
Mnssachusetts ...... 
Massachusetts ...... 
Mnssnchusetts ...... 
Massachusetts ...... 

Massachusetts ...... 
Massachusetts ...... 
Massachusetts ...... 
Massachusetts ...... 
Massachusetts ...... 
Massachusetts ...... 

Massachusetts ...... 

Massachusetts ...... 
Massachusetts ...... 
Massachusetts ...... 

Rhode Island ....... 

- 
arties 

so. I 

2 

3 

4 

5 

6 

7 

a 

9 

IO 

I 1  

I2 

I 3  
14 

15 

IG 

17 

18 

19 

XI. Maryland. 18. Alabama. as. West Virginia. 
12. District of Columbia. 19. Mississippi. 6. Kentucky. 
13. Virginia. m, Michigan. 27. Tennessee, 
14. North Carolina. 21. Wisconsin. 

Operations. 

Topogrnphy ......... 
Topogmphy. ........ 

Topogrnphy ......... 

Topgmpliy ......... 

Persons conducting operations. 

li. L. Whiting, assistnnt.. ....... 
11. G. Ogden, assistant .......... 
0. If. Tittmann, assistant ....... 
R. M. Unche, assistnut. .......... 

Topogmphy.. ....... .‘ C. 1%. Uoyd, assistant ............ 
Topography.. ......... D. 11. Wnitiwright, assistant.. ... 
Topoogrnpliy.. ....... . :  W. I. Viiinl, assistant.. .......... 

I 
Hydrography ....... .I 1,ieut. Robert G. Peck, U. S. N., 

nssistnnt. 

Hydrographic exam 
inations. 

Topogrnphy ......... 
Topogmphy ......... 
Topogrnphy ......... 
Topogrnphy ......... 
IIydrogrnphy ....... 

Hydrography ....... 

Physicnl l i y d r o g  

Hydrography ....... 

Town noundnry Sur 

raphy. 

vey. 

Iiydrogmlhy . . . . . .  

Lieut. L. M. Garrett, U. S. N., 

W. I. Vinal, assistant ............ 
D. U. Wainwright,avsistant ..... 
J. A. I:leiner, assistnut .......... 
Stehman Forney. assistant ..... 
lielit. G. C. Hatius, U. S .  N.. as- 

Lieut. W. F. Low, U. S. N., as- 

nssistant. 

sistant. 

sistaut. 

11. I,. Marinditi, assistnut.. ..... 

Lieut. G. W. Mentz, U. S .  N. as- 
sistant. 

lfenry I,. Whiting, assistnnt and 
Cornniissioner of the M a w -  
cliusetts Stnte Survey; C. H. 
\‘an Order, assistant. 

Lieut. I,. M. Garrett, U. S. h’. BS- 

sistnnt. 

tocnlities of work. 

Topographic resurvey of Boston Harbor and 

Topographic resurvey of Boston Harbor and 

Topographic resurvey of Boston Harbor and 

Topographic resurvey of Boston Harbor and 

Topographic resurvey of Boston Harbor and 

Topographic resurvey of Boston Hnrbor and 

Topographic resurvey of Boston Harbor and 

Hydrogrnphic resurveys in Boston Bay from 
Cohasset toScitunte nndin BroadSound, Lynn 
Harbor, Saugus River, and Chelsea Creek: 
also from Nnhant to Cat Island, includiub 
Marblehead Harbor ; nlso specinl exnmina- 
tions of Tinkers Ledge and the shoal watcn 
to the eastward of Tinkers Island. 

Hydrogmphic e x  nni i  n n  t i o u s  of reported 
dangers in Buzznrds Bny. 

Topogrnphic resurvey of Buzznrds Bay. 
Topographic resurvey of nuzznrds Bay 
Topographic resurvey of Buzzards Boy. 
Topographic resurvey of Buzzards Bay. 
Hydrographic resurvey of New Bedford Harbor 

and approaches. 
Hydrographic resurveys and special develop 

ments on the coast of Massachusetts, includ- 
ing the survey of Snlein Hnrbor. 

Continuation of t h t  physical hydrogrnphic sur- 
vey of the shores of Marthas Vineyard. 

Completion of the hydrogrnphic survey Of 

Nantucket Sound. 
Continuation of the determinations of town 

boundaries in the State. 

viduity. 

vldnity. 

vldnity. 

vicinity. 

vicinity. 

viduity. 

vicinity. 

Hydrogmphic surveys and special hydro- 
grnpliic examinations in Narragansett Boy 
aud vicinity. 
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Distribution of thejieldparties of the Coast and Geodetic Survey, etc.-Oontinned 

I.-EASTERN DIVISIONSTATES EAST O F  THE MISSISSIPPI RIVER-Continued. 

States. 

Rhode Island.. ..... 

New York.. ......... 

New York.. ......... 
New York.. ......... 

New York.. ......... 
New York.. ......... 
New York.. ......... 
New York. .......... 

New York. .......... 

Delaware ........... 
District of Columbia 

Virginia.. ........... 

Virginia.. ........... 

South Carolina.. .... 
South Carolina.. .... 
South Carolina, Geor 

pia, Virginia, New 
Jersey, and Massa 
chusetts. 

Florida.. ............ 
Florida. .............. 

Florida.. ............. 

Florida.. ............. 
Alabama.. ........... 
Indiana .............. 
Kentucky and Ten. 

nessee. 

Maryland, Ohio, In. 
diana. Illinois, and 
District of Colum. 
bia. 

Pnrtic Operations. 

Tidal observations. 

Hydrographic exam 
nations. 

Topography ....... 
Tidal observations. 

Tidal observations. 

Topography and tri 

Topography. ....... 
Leveling ............ 
Geodetic operations, 

angulation. 

Hydrography ....... 
Tidal observations., 

Hydrography ....... 
Precise leveling. .... 
Hydrography ....... 
Topography ........ 

h l  a g n  e t i c observa. 
tions. 

Hydrographic exam. 

Hydrographic exam. 

Topography ........ 

inations. 

inations. 

Hydrography ....... 
Triangulation ...... 
Astronomical ....... 
3eodetic ............ 

:rarity determina- 
tions. 

Persons conducting operations 

David Hamilton, observer unde 
the supervision of officers 01 
the U. S. Engineer Corps. 

Lieut.I,. M. Garrett, U. S. N., a s  
sistant. 

C. T. Iardella, assistant. ........ 
J. G. Spaulding, tidal observer. 

Officers of the U. S. Corps of En- 

John W. Donn, assistant.. ...... 
gineers. 

W. C. Hodgkins, assistant.. .... 
C. 11. Van Orden, assistant. .... 
Prof. E. A. Bowser, actingassist- 

ant ; G. A. Pairfield, assistant 
in charge of State surveys. 

tieut. I.. M. Garrett, U. S. N., 
assistant. 

Tidal Division, U. S. Coast and 
Geodetic Survey Office. 

Lieut. I,. M. Garrett, U. S. N., 
assistant. 

Isaac Winston, assistant.. ...... 
Lieut. I.. M. Garrett, U. S. N., 

John W. Donn, assistant.. ...... 
assistant. 

J. IJ. Raylor, assistant. .......... 

Lieut. Robert G. Peck, u. S .  N., 

Lieut. Robert G. Peck, U. s. N..  . 
P. A. Welker, assistant.. ........ 

assistant. 

Lieut. Robert G. Peck, U. S. N., 

F. W. Perkins. assistant. ........ 
G. R. Putnam,assistant.. ....... 
Prof. A. H. Buchanan, acting 

assistant; G. A. Fnirfield, ns- 
sistant in charge of State sur- 
veys. 

3. R. Putnam, assistant. ........ 

assistant. 

m l i t i e s  of work. 

Tidal observations at  the automatic tide-gauge 
station at  Newport. Thestation wns discon- 
tinued February 7, I&. 

Hydrographic examinations in Long Island 
Sound, and establishment of range signnls 
for the naval speed-trinl course. 

Continuation of the topogmphical resurvey of 
the south shore of Long Island. 

Continuation of tidal record a t  the automatic 
tidal station a t  Fort Hamilton, New York 
Harbor. 

Continuation of tidal record a t  the automatic 
tidnl station ni  Willets Point. 

Continuation of the topographical survey of 
the Hudson River north of Newburg. 

Continuation of the topographical survey of the 
Hudson River. 

Line of levels run from Greenbush to Dohbs 
Feny. 

Advance of reconnaissance nnd triangulation 
in the southwestern part of the State. 

Resurvey of Delaware breakwater anchorage. 

Continuation of the automatic tidnl record at  
the nnvy-yard. 

Hydrographic examinations, in Chesapeake 
Bay, near the mouth of York River, etc. 

Line of precise leveling, run from Richmond, 
Va., to Washington, D. C. 

Hydrogmphic resurvey of Charleston Harbor 
nnd its approaches. 

Completion of the topographic resurvey in the 
vicinity of Charleston. 

hlngnetic determinations at Charleston, Savan- 
nah, Cape Henry, Sandy Hook, and Nan- 
tucket. 

Hydrographic exnmination of Charlotte Har- 
bor entrance and search for a reported shoal. 

Hydrographic exnmination of Palatine Shoal 
off Tampa Day. 

Completiori of the topographic resurvey of Pen- 
sacoln Bay and its tributaries. 

Continuation of the hydrographic resurvey of 
Pensacola Bay and its tributaries. 

Signal building for the triangulation of the 
oblique arc. 

Laying out n true meridinn line at  Terre Eiaute. 
Continuation of the triangulation of Tennessee 

toward n junction with the primary work 
lying between the Mnryland and Georgin base 
lines. 

Relative gravity determinations, with half- 
second pendulums, a t  Deer Pnrk, Md.; Cleve- 
latld, Ohio; Cincinnati, Ohio; Terre Haute, 
Ind.; Chicago, 111.; and Washington, D. C. 
(For other stations, see Middle and Western 
Divisions. ) 
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Distribution of the jield parties of the Coast and Geodetic 8urvey, eto.-Oontinned. 

11.-MIDDLE D I V I S I O N S T A T E S  AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER AND THE 
ROCKY MOUNTAINS. 

A. 1:. Rogers, nssistant.. ......... .I 
Lieut. Lucinn Flynnc, U. S. K., 

nssistnnt. 
Lieut. Jas. Xi. Sears, U. S. N., 

assistant. 
Pmniet Gray, ohserver, under 

the supcrvisiou of George 
Dnvidson, assistant. 

C. N. Siiiclair, nssistnut; Edwiii 
Smith, nssistnnt. 

C. H. Sinclnir, assistorit .......... 
Edwin Suiitli, nssistant .......... 

C. 11. Sinclnir, nssistnnt.. ........ 

J. J. Gilbert, assistant ........... 

Lieut. Lucian Flynne, U. S. N., 

J. J. Gilbert, assistant ............ 
Lieut. F. H. Crosby, U. S. N., 

assistant; Lieut. James H. 
Sears, U. S. N., assistant. 

assistant. 

28. Minnesta. 
3. North Dakota. 
30. South Dakota. 

Topogrnphicnl resurvey of Sun Francisco Bay 

Hydrographic resurvey of San Praneisco Bay 

Hydrographic resurvey of San Francisco Bay 

Continuntiou of the tidal record a t  Sausal!to 

nnd Harbor. 

nnd Hnrbor. 

nnd Iinrbor. 

Tidal Stntion. 

Telegrnphic determinations of differences of 
longitudeat NeedlesnndSanta Pe. (Forother 
stations. see Middle Division.) 

Latitude deterniinntion a4 Needles. 
Determinntion of the magnetic elements a t  

a t  
Needles and .Snntn Fe. 

X.nke Tnhoe and Cnrson City. 

Portlntid, Cape Disappdntment. Vancouver, 
Port l'ownsend, Seattle, and Tacoma. 

Hydrographic surveys in Washington Sound 
and Strait of Junn de Fuca. 

Continuntion of the trinngulation nnd topog- 
raphy of Wnshington Sound. 

Hydrographic surveys off the coast from Grays 
Harbor to the Quillayute River. 

Determinntion of the magnetic elements 

Determillation of the magnetic elements a t  

31. Iown. 3. Kansas. 37. Oklahomn Territory. 
32. Nebrasko. 35. Arknnsas. 38. Louisiana. 
33. Missouri. 36. Indian Territory. 39. Texas. 

State or Territory. 

Minnesota .......... 

Missouri nnd Kansas 

Mssouri and Arknn 

California, New Mex 
ico, Texas nnd Lou 
isiana. 

S a S .  

Texas ................ 
Texas ................ 

Texas ................ 

Texas ................ 

Texns ................ 

'nrtie Operations. 

Topography and tri. 
angulation. 

Gmnty observation! 

Precise leveling.. ... 
Telegraphic longi- 

tude determina- 
tions. 

Astronomicnl ....... 
Mngnetic. ........... 
Gravity determina- 

Reconuoissance.. ... 
tions. 

Magnetic. ........... 

Persons conducting operations. 

W. C. Hodgkius, assistant; G. A. 
Fairfield, assistant in charge 
of State surveys. 

G. R. Putnam, assistaut ........ 

Isaac Winston, assistant.. ...... 

- 

C. H. Sinclair, assistant: Edwin 
Smith. assistant; A. T. Mos- 
mnn, nssistant ; G. R. Putnnm. 
assistant. 

G. R. Putnam, assistant ........ 
Edwin Smith, assistant.. ....... 

G. R. Putnnm, assistant. ........ 

Stehman Foruey, assistant.. ... 

L. G. Schultz, observer ; R. E. 
Halter, assistant. 

Locnlities of work. 
~ 

Continuation of the geodetic work and topog- 
rnphy in the vicinity of Minneapolis and St. 
Paul. 

Determinations of relative gmvity at  St. Louis, 
Kansas City, Ellsworth, and Wallace. 

Double line of precise levels run from Lamar, 
Mo., to Chester, Ark. 

Telegrnphic longitude determinations at  Nee- 
dles, Cal.; Snntn Fe. N. Mex.; El Paso. Tex.; 
Austin, Tex.; Gnlveston, "ex.; New Orleans, 
Is.; and Laredo, Tex., with incidental lati- 
tude, mngnetic nnd gravity determinations. 

Iatitude detertuinntion at  Laredo. 
Mngnetic det :rminntions a t  El Paso, Austtn, 

Laredo, nnd Galveston. 
Determinntions of relntive gravity a t  Laredo, 

Gnlveston, nnd Austin. 
Completion of the reconnaissance for a scheme 

of trinngulation from El Paso to the Gulf of 
Mexico. 

Completion of the magnetic record at  the 
observatory nt Hillside Ranch near San 
Antouio. 

111.-WESTERN DIVISION-STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND 

40. Cnlifornin. 
41. Oregon. 
42. Washington. 

~~ 

States or Territories. IPnrtier 

California.. .......... 

Cnlifornin ............ 

Califortiin ............ 

Cnlifornin ............ 

Cnlifornia and New 
Mexico. 

Cnl i forn in ............ 
Cnlifornin nnd New 

California nnd Ne. 

Oregon and Washing 

Mexico. 

vndn. 

ton. 

Washington. ......... 

Wnshingtoii .......... 

Washington.. ........ 

yo. 53 

54 

55 

56 

57 

58 
59 

Q 

61 

62 

63 

6 A  

43. Idaho. 
44. Montana. 
45. Wyoming. 

.--.____- 
Operations. 

Topogmphy ......... 

I i  ydrogrnpli y ....... 

Hydrogrnphy ....... 

Tidnl observntions . . 

Telegrnphic 1 o n  g i  - 
t u  d e determina- 
tions. 

Astrouomicnl ....... 
Mngnetic ............ 

Magnetic. ........... 
Mngnetic.. .......... 

Hydrography ....... 
Triangulntion a 11 d 

topography. 
Hydrogrnphy ....... 

THE PACIFIC. 
46. Nevadn. 49. Arizona Territory. 
47. Utah Territory. 
48. Colorado. 

I'ersons conducting opcmtions. 

50. Territory of New Mexico. 

- 
Localities of work. 
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arties. Operations. 

65 I Hydrography ........ 
I 

States or Territories. Persons conducting operntions. 1,ocalities of work. 

Lieut. G. D. Ifnrber, U. S. N., 1 Nydrogrnphic exanlitlation of the water front 
assistnnt. i and harbor of Tacoma to determine chauges 

Washington .......... 

G. K. Putnam, nssistant., ........ 

G.K. Putnnm. assistant. ......... 

William Einibeck. nssistant ..... 

P. D. Granger, assistant.. ........ 

I?. W. Perkins, assistant.. ........ 

P. A. Welker, assistant ........... 

Colorado, Wyoming, 
and Utah. 

caused by the landslide of November, 1%. 

Springs, Pikes Pcnk, Gunnison. Grand Junc- 
tion, Grand Canyon, Norris Geyser Basin, 
Lower Geyser Dash, Salt Lake City, Green 
River n n d  Pleasant Valley Junction. 

laying out of a meridian line at Colorado 
Springs. 

Continuation of the transcontiuentnl t r inny-  
lation. 

Intion. 

lation. 

lntion. 

Gravity deterniinations nt Denver, Colorado 

Continuation of the transcontinentnl triangu- 

Continuation of the transcontinental tnnngu- 

Cqntinuntion of the transcontinental triangu- 

Colorado .............. 
Colorado .............. 

Colorado .............. 

Colorado .............. 

Colorado .............. 

B. D. heston. nssistant .............. 

n speed-trial course for navnl vessels in Long Island Souud. S~lr-  
vey made at  the request of the honornble Secretnry of the Xavy, 

Bstablishment of the Kava1 Observntory Circle. radius I 000 fcrt. 
Survey made by nuthority of a joint resolution of Congress. up. 
proved August I, 1894. 

Gravity determino 
tions. 

Meridian line deter 

Geodetic ............ 
mination. 

Geodetic ............ 

Geodetic ............ 

Geodetic ............ 

1V.-THE DIVISION O F  ALASKA, INCLUDING ITS COASTS RORDERISG ON THE PACIFIC OCEAN, 
ON BERING SEA,  AND ON THE ARCTIC O C E A S ;  ALSO ITS IN’LETS, SOUNDS. BAYS, RIVERS,  
AND THE ALEUTIAN AND PRIBILOP ISLANDS. 

Territory. 

Southeastern Alaska. 

Southeastern Alaska. 

Southeastern Alaska. 

Southeastern Alnska. 

Parties.‘ Operntions. I Persons conducting operations. I Localities of work. 
___I - I-_- .. ... _. I ______ 
NO. 72 

73 

74 

75 

Hydrography o n d Lieut. Comniander W. I. Moore, 
general surveys. U. S. N., assistant. 

Hydrography a n d : Lieut. Conininnder E. K. Moore, 
general surveys. I U. S. N., assistant. 

1 
Topographic sketch- I Lieot. G. B. Hnrber, U. S. N., 

ingaud transporta- 
tion of chronome- 
ters. 

I assistant. 

Tidal observations.. .‘ Fremont Morse, assistant ....... 
! 

Survey of Chatham Straits from Point Augusta 
to Point Samuel, the west end of Kennsnow 
Island, and I*‘reshwatcr Ilay, Tenakee Iulet 
(Swash Passage). nnd the north cnd of 
Hood’s Bay, including Killisnoo Iiarbor. 

Resumption of thc hydrogrnphic nnd genenl  
surveys in southeastern Alaskn in the spring 
of 1895. Localities of work, Chatham Straits, 
Hootznahoo (or Kootznahoo) Inlet, and Peril 
Strait. The Azffcrson also carried the civilinu 
parties for the h u n d n r y  survey and landed 
them at their respective stations. 

Transportntiou of chronometers between Sitkn 
nnd Pyrnniid I i a r h r  for the determination 
of difference of longitude, both nstronomicai 
stations being in charge of civilian assistants 
engaged on the Alaska boundary. 

Completion of the series of tidal observations 
at Sitkn. 

The names of chiefs of parties engaged in the Alaskn boundary work, nnd the localities of their surveys, will be found under the 
heading of “ Specinl operations.” 

SPECIAL OPERATIONS. 
~- 

Localities of work. i States or Territories. Parties Persons conducting operations. l-l- 
New York.. .......... 

District of Columbia. 

Virginia. ............. 

No. 76 

77 

78 
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States or Territories 

Virginin. ............. 

:\lnbatnn ............. 

California ............ 

Cnlifornia nnd Ne- 
vndn. 

Washington.. ........ 

Southeastern Alnskn. 

Southenstern Alaska. 

Southeastern Alnska. 

Southeastern Alaskn. 

Southeastern Alaska. 

Southenstern Alnskn. 

Southeasterii Alaska. 

Southeastern Alaska. 

Soiitheiisteru Alnskn 
nnd Washington. 

Wnsliiiigton .......... 

I1ritisli Colunibin.. ... 

- 
artier 
- 

79 

80 

81 

82 

*3 

84 

8.5 

86 

87 

us 

c 
90 

91 

92 

93 

94 

Persons conducting operations. 

J. U. Daylor, nssistnnt .............. 

II. P. Kitter. observer.. ............. 

A. T. .Mosninn. assistnnt, nnd inem 
her of the Houtidnry Commission. 

C. H. Sinclnir, nssistnnt, arid W. l3 

J. J. Cilbcrt,ussistniit .............. 
Fnirfield. nssistnnt. 

Freniont tnorse, nssistnnt.. ........ 

J. E. hlcGmth.assistnnt ............ 

J. 1:. I’ratt,nssistnut ................ 

J. A. Vlenier, nssistnnt.. ............ 

14.1’. Kilter, expert observer.. ..... 

E. I:. Dickins, iissistnnt,. ............ 

E. 1‘. Dickius, nssistnnt .............. 

P. A. Welker, nssistsnt ............. 

1;. A. Poullg, RsSiSt~iit.. ............. 

Vremont Morse. nssistnirt.. ....... 

0. 11. I:reiich,nid.. ................. 

Locnlities of work. 

Completion of the surveys for the Stnte of Virginia for the mnpping 
of the nnturnl oyster hrds. 

Completioii of the survey of the oyster grounds of Mobile Boy and 
vicinity for the United States Commission of Fish nnd Fisheries. 

Coiitinuntioii of tlie operations of the International Boundary Coni- 
mission for the relocntion nnd mnrking of the bundory line 
between the United Stntes and Mexico, from E1 Bnso tothe 
Pacific Oceaii. 

Continuation of tlie survey of theoblique boundary between Cnli- 
fornin and Nevnda. 

Specinl topograpliic nnd hydrographic survey of the vicinity of 
Port Orchnrd nt the request of the honorable Secretary of the 
Nnvy. 

Alaska Routrdary Survey.-Occupntion of the Sitka astronomical 
stntion for time observntions nnd chronometric exchanges with 
Pyrnmid linrbor nstronomicnl stntion for the determinotion of 
the longitude of the latter. 

AZaska Boirhdary Su+ey.-Sun.ey from thesouth end of Malaspina 
Bnse to the YnhtseRiver, and determination of points near Lit- 
uyn nay. 

Alaska Bou trdary ’ Suvvcy.-Trinngulatiori nnd topogrnphic recon- 
nnissnnce of Chilknt niid Tniya inlets. 

Alaska IIoiIttifat~, .?t&%y.-To~grapliic recounaissance to the 
iiorthwnrd nrid enstwnrd of Tniya Inlet nnd River. 

Alaska B O U ~ R . Y Y  ..~~4rvry.-Tol~gmpliic reconnnissance to the 
nortliwnrd nud westward of Chilknt Inlet ntld River. 

Alaska Botttrdary Sittvey.-Topographic reconnnissnnce on Chilkat 
niid Cliilkoot inlets. 

Alaska B ~ t t t ~ f i i ~ y  Su,vcy.-Astroiiomical observntions at  Marys 
Islnnd. nnd.trinngulntbu between that point and Port Simpson, 
iu the spring of 18gs. 

A l ~ s k a  Boidtrdzry Si~rvey.-Astro~~omicnl observations nt the head 
of Portland Canal nnd lrigononietric survey of Portlnnd Cannl. 

Alaska Boutrdary St~rvey.-Traiislmortntioti of chronometers to nnd 
fro between the nstrononiicnl stntion in Senttle. nnd the Alaskan 
astrononiicnl stntions, for longitude determinations. 

Alaska Boundary Survey.-Occiipntion of the Seattle astronomical 
station for the chronometic determinotion of Alnsknn longitudes. 

Alaska Bor?rdary Survey.-Astronomical observntions at  Port 
Sin1 pson . 

At tlie close of the nstronoinicnl work the vnrious parties of 18gg were consolidated, under the direction of Assistants E. F. Dickins 
nnd P. A. Welker, for the execution of the triangulation. 
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RECONNAISSANCIL. 

Area in square statute miles.. ............................ 
Parties, number of ................................................... 

BASE LINES. 

Primary, number of..  ................................... 
Primary, length of, in statute miles.. 
Subordinate, number of. 
Subordinate and beach measures, length of . .  

Area in square statute miles:. 
Stations occupied for horizontal measures, number of. . . . . .  

Stations occupied for vertical measures, number o f . .  ...... 
Elevations determined trigonometrically, number of ...... 

.................... 
................................. 

............. 
TRIANGULATION. 

............................ 

Geographical positions determined, number of.. ......... , I  

Heights of permanent bench marks by spirit leveling, 
............................................ number of 

. . . . . . .  Lines of spirit leveling, length of, in statute miles.. 
Triangulation and leveling parties, number of, 

UNITED STATES COAST AND GEODETIC SURVEY. 

Total to June 3' 
'894. --- 

445 710 

16 
105 
'59 
5 78 

3 4  310 
14 280 

26  g88 

I 073 
2 638 

974 
4 791 

......................... 

TABLE NO. 2-1895. 

ASTRONOMICAL WORK. 

Azimuth stations, number of.. ........................... 
Latitude stations, number of.. ........................... 
Longitude stations, telegraphic, number ot ................ 
'Longitude statious, chronometric or lunar, number o f . .  ... 
Astronomical parties, number of .............................. 

MAGNETIC WORK. 

Stations occupied, number o f . .  .......................... 
Magnetic observatories occupied, number of . . . . . . . . . . . . .  
Magnetic parties, number of . .  ................................. 

GRAVITY MEASURE!!. 

fitatistics of $eld and ofice work o f  the Coast a d  Geodetic Survey for the $seal year 1895, and total 
t o  June 30,1895. 

25 I 

405 
= 73 
119 

...... 

995 
5 

...... 

30 
2 8  

...... 

During fiscnl 
year 1895. 

11 7" 
3 

............ 

............ 
7 
81 

7 760 
469 
776 

29 

21 

39 
152 

22 

8 
I 2  

*6 

3 
IO 

87 
t 2  

S 

24  

............. 
I 

rota1 to June 30, 
'895. 

457 410 
............ 

16 

'05 
I 66 

659 

I 013 i 

4 943 I 
.i 

i 
259 j 
417 I 

. . .......... 

'74 I 
I22 , 

. . . . . . . . . . . . .  ! 

*five old stutiona. told statiow. 
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TOPOGRAPHY. 

Area surveyed, in square statute miles.. . . . . . . . . . . . . . . . . .  
Length of general coast, in statute miles.. .............. 
Length of shore line, in statute miles, including rivers, 

creeks, and ponds.. .................................. 
Length of roads, in statute miles.. ...................... 
Topographical parties, number o f . .  ..................... 

HYDROGRAPHY. 

Parties, number of, in charge of naval officers ........... 
Parties, number of, in charge of civilian officers ......... 
Number of miles (geographical) run while sounding.. ... 
Area sounded, in square geographical miles.. ............ 
Miles run, additional, of outside or deep-sea soundings. ... 
Number of soundings .................................. 
Deep-sea soundings .................................... 
Deep-sea temperature observations ...................... 
Current stations, number of, occupied by hydrographic 

parties .............................................. 
Deep-sea current stations, number of .................... 
Deep-sea subcurrent observations, number of ............ 
Deep-sea surface current observations, number of ........ 
Specimens of bottom, number of.. ...................... 
Automatic tide gauges established. ...................... 
Automatic tide gauges discontinued ..................... 
Parties doing tidal work exclusively. .................... 
Parties doing tidal work in connection with hydrographic 

work ................................................ 
Staff and box gauges established.. ...................... 
Staff and box gauges discontinued ...................... 

RECORDS. 

Tidal and current observations, originals, number of vols. 
Tidal and current observations, duplicates, number of vols. 
Aggregate years of record for automatic tide gauges.. . . . .  
Tidal stations fo; which reductions have been made ...... 

Triangulation, originals, number of volumes. ............ 
Triangulation, originals, number of cahiers. ............. 

Aggregate years of record reduced ...................... 

Astronomical observations, originals, number of volumes. 
Astronomical observations, originals, number of cahiers . . 
Magnetic observations, originals, number of volumes.. . . .  
Magnetic observations, originals, number of cahiers. ..... 
Pendulum observations, originals, number of volumes. ... 
Duplicates of above, number of volumes ................ 

Geodetic leveling observations, number of vols., originals. 
Duplicates of above, number of cahiers.. ................ 

Total to June 30 
1894. 

99 345 
49 300 

............. 

............. 

............. 
498 204 
I59 684 
92 955 

21 838 388 
13 270 
I7 955 

............. 

............. 

............. 

............. 
14 015 

105 
99 

............. 

............. 
2 309 
2 305 

5 I10 
3 397 
311 

1 655 
328 

6660 
............. 

2 206 
............. 

697 
............. 
............. 

7 346 
............. 
............. 

Duntg fiscal 
year 18gs. 

*246 
I21 

434 

I4 
I I10 

I3 

9 277 
1 6 0 4  

451 044 

I 

............ 

............ 

............ 

27 
............ 
............ 
............ 

33 
3 
4 
2 

13 
43 
47 

88 
64 
6 
57 
'3 
I53 
7 
33 
2 

I 

52 

227 
56 
40 

IO 

Total to June 3 
1895. 

380 47 
11 258 

99 779 
50 410 

............ 

............ 

............ 
507 481 
161 288 

............ 
21 834 932 

I3 270 
I7 955 

............ 

............ 

............ 

............ 
I4 048 

IO8 

103 
............ 

............ 
2 352 
2 352 

5 I98 
3 461 
317 

I 712 
34 I 

6 813 
24 

2 239 
6 

698 
117 

7 573 

88 

22 

I IO 

*Not including topographical reconnaissance aud special examinations in Alaska, which extended over an a p p r o d ~ t e  area of 
I 850 square miles. 
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Sheets of charts and mzps distributed to Congress, Execu- 
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REcoRDS-contiIiued. 

Geodetic leveling observations, nuniber of vols., duplicates. 

Computations, number of cahirrs. ....................... 
Hydrographic' soundings and angles, originals, number of 

volumes ........................................... 
Hydrographic soundings and afigles, duplicates, number 

Computations, number of volumes ..................... 

tive Departments, foreign Governments, libraries, etc. . . .  ,. . . . . . . . . . . . . .  
. . . .  

Sheets of charts and maps, total distribution.. . . . . . . . . . . . .  1 '  ' 994 949 
. .  . .  

i of volumes ........................................... 

24 892 
5 1  456 

. . . . . . . . . .  

_ _ _ ~ -  

. . . . . . .  MAPS AND CHAR-. 

Topographic maps, originals ............................ 
Hydrographic charts, originals. .......................... 

ENGRAVING. 'I 
Engraved plates of charts. ............................. ...I 

. i  
i 

Engraved plates of preliminary charts and diagrams for I 
the Coast and Geodetic Survey reports, and of maps of 
the District of Columbia,. 1 .  

Sheets of charts and maps deposited with sale agents.. . . . .  i 

............................ 
. .................... Engraved plates of Coast  pilot^ charts. 

Electrotype platesrnade .................................. ' 

. Engraved plates.of Coast Pilot views ..................... , 

. . . . . .  PRINTING. . .  

Sheets of charts and maps sold at Coast and Geodetic 'Sur- 1 

............ 
4 382 

. . . . . . . . . . . .  

12 747 

4 294 

2 169 

2 392 

554 

480 338 

13 
............. 

..... 
61 

25 635 

_____ 
fob1 to June 30, 

89 i , 
4 395 ' 
500 ' 

12 960 

4 483 

2 1 9 8  

2 418 

602 

867 
80 

104 
2 486 

505 973 

. . . . . . . . . . . . .  
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Uate. - 
1834. 

July z 

2 

2 

81 

Name. 
. - - .. 

. 1'. J ~ l i a i i  tnthnni.  C. R., orange  Springs, Fln ........ 

U. S. (;cologic:il Survey, Washington, I). C. .......... 

A. I,. Corthell, C. E., 71 Uroadwny, Kew York ........ 

TABLE NO. 3-1895. 

Information furnished to Departments of the Governnient in reply to spccia.1 requests, and to indiuiduak 
upou application, during the fiscal year ending June 30, 1695. 

I 8  

IR 
21 

2s 

2.5 

25 

26 

26 

26 

27 

7 

iG 

3' 

I8 

Hnndnl IIagner. Washington, D. C.. .................. 
W. W. Austen, Winchester, Ky . .  ...................... 
W. M. Fraser Lk Co., surveyors, Altoonn, 1'0 ......... 

U. S. 2omniission of 1:ish nnd  Fisheries, Washingtori 

W. W. Austen, Wincliester, Ky ....................... 

II. D. Wllitconi, I<ichxuond, Vn, ....................... 
1'. 1:. 11. Coffin, Huron, S. C .  ........................... 
W. Knucher, Oregon, MO .............................. 

J. 1'. Noble, Trenton, N. C ............................. 

D. C. 

U. S. Ceologicnl Survey, Wnshington, u. C.. ......... 

I.iicien Minor, Onlvestoll, "ex.. ....................... 

1,ieut. Gco. A. Trini, U. S. E . . .  ........................ 

Dr. 12. K. Hclmcrt, International Geodetic Associntioti 
Ilerlin, Germnny. 

Dr. 11. A. Gould, Combridge, Mnss ...................... 

Col. Geo. Dcfforges, Pnris, h h n c e . .  .................... 

Capt. B. A. I'nhm, Brunswick, Gn.. .................... 

S. DOC. 25-6 

Datn furnished. 

Mngnetic declination nlwout 1833-1835 in Mnrion Connty, Fin. ; probnhle 

Geogrnphicnl positions of three stations in Verniont and description of 

Description of three bench innrks niid tidal inforinntion. 
Geogrnphicnl positions nnd dcscri~itions of stntions i n  the vicinity of 

Geographical positions nud descriptions of stations in  the vicinity of 

Appendices Nos. 7 nnd 14 of Const nnd Geodetic Kcport for i S 7 ,  i n  re- 

Chnnge of ningnctic dcclinritions i n  Iloylc County, Ky., between 1836 

I'hree publications ou tungnctic declinntiori, in reply to request for 

Blcvntiou of I'otato Hill Stntion nhove niean sen level. 
Itesults of o1)servations ninde n t  Snn 1~rancisco and  other stations for 

rid11 data relatit<g to the  Washington, I). C., Navy-Yard. 
1:orinula for computing sunrise nnd snnset. 
Information in  regnrd to n meridian line established nt Altoonn, m.. 

Descriptions of trigononietiic stations on the  St. Croix Kiver, Maine. 

chauge since, and present nnnual chnnge. 

a station in the .same State. 

IIcll Gate, New York Harbor. 

Portland, nre. 

ply to request for infornintion. 

and 1894, nnd present nnn~inl  decrease of each declination. 

infornintiou on the  subject. 

t he  deterinination of the variation of lntitude. 

and three npprndices on terrrstrinl ningnctisni. 

Itxplanntion of tide tables nnd of the forination of 3 h b l e  of senii- 

htenn tidnl lcvel in tidnl rivers. 
I tiforination resliecting the earth's figorein connection with i ts  rotation. 
Geographical positions, distnnccs, nnglcs, nnd azinluths of six stations 

of the secotidnry trinngulntiorr of the Missonri River. 
3Ioguetic decliuatiori nt Newl)eru, N. C., between the yenrs 1770 and 
1900. 

Geogmpliical positions nnd descriptioms of trigonornetlie stntions in  
Cnlifornin. 

Depths of water a t  the entrances of the  principnl port. of the  United 
Stntes and nlso nt Hnvrc, I:rnncc, nnd Liverpool, Englnnd. 

Two blue prints niadc from special tracing of original hydrogrnphic 
sheet No. 13z~-Cnbits Crevnssc Mississippi River. 

1)ingmins of the variation of lntitudc at San Fmucisco, nccording t o o h  
servations of 1831-2 ; nlso vurintion according to Chniidler's forrnoln, 
nt Sun V'mncisco. Cal.; Wnikiki, Iinwaiian Islnuds; Rockville, Md., 
and Hcrlin, Gemiany. 

Dingrnnis showing tlic variation of lntitudc a t  Sari  Frnncisco, Cnl., nc- 
cording to the  observntious of 1~8g1 nnd 1892; nlso the variution nccord- 
ing to Chandler's forniuln a t  San I:mncisco, Cnl.; Wnikiki, Hawniian 
~ s l n n d s ;  Kockville, Md., and  Ucrlin, Gerninny. 

I)iagranis showitig the varintion of latitude nt Snn Fmucisco, Cal., nc- 
cording to the observations of ]&)I nnd 1 % ~ ;  also the varintion nccord- 

to Chandler's formula a t  Snn Frnncisco. Cal.; Wnikiki, Hawniinn 
Islotids ; Kockville, Md., and Ilerlin, Gerniaiiy. 

Infonnatioti concerning St. Simons Entrance, Georgin, a n d  blue print 
froin our latest survey. 

diurnal nrcs. 
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Date. 

1894. 

July 1: 

2: 

2t 

Aug. 2 

3 

7 
7 

9 

10 

11 

17 

20 

21 

22 

31 
6 

13 

22 

27 

30 

30 

Sept. I 

4 
6 

7 

7 
8 

I O  

X I  

I1 

11 

1.5 

15 

17 

Name. 

IIenry N. Ogden. city engineer, Deering, Me.. ........ 

Capt. IT. C. Taylor, president of Naval War College, 

Wm. C. Murdock, secretary Fish Commission, Sa11 

Newport, R. I. 

Francisco, Cal. 

J. E. Emery, New Haven, Conn ........................ 

H. A. Gill, Acting Conrmissioner of Fish and 1:isheries 

Lieut. M. M. Macomb, U. S. A., Washington, D. C ...... 
B. F. Hnynes, Marion,Ind.. ............................ 

S. B. McKee ............................................ 

K. W. M o m s ,  West Point, N. Y. ........................ 
L. M. Iiaupt, Philadelphia, Pa.. ........................ 

Prof. Dwight Porter, Institute of Technology, Boston, 

J. H. Cummings,Talinage, Mo.. ........................ 
F. N. Cole, University of Michigan, Anu Arbor, Mich . 

Mass. 

w.C.nristol, South Dcnd,Wash ........................ 

Henry Woodward. Middletown, Conn.. ................ 

Lieut. Spencer Crosby, U. S. E., assistant engineer 

0. D. Wheeler, St. Paul, Minn ........................... 

fourth light-house district. 

C. A. Corliss, C. E., Bath, Me ............................. 

F. M. Eppley, 140 Nassnu street, New York. ........... 

w. F. King, Cinadian Commissioner on Alaskan and 

cnpt. T. W. Symous, U. S. E., Portland, Oreg .......... 

C. A. Denton, Board of Education, Butler, Mo.. ....... 

northeast houndnries, Ottawa, Canada. 

M. D. Gravatt, I%. S., Mnnnlnpan, N. J.. ................ 
John Daily & Co., Philadelphia, Pa.. .................. 
E. A. Giesler, Savannah, GR.. ......................... 

Mnj. l'hos. H. Handbury, U. S. R ...................... 
J. Atwcll, Mitchells Station, Va.. ...................... 

Maj.Thos. Ii. Handbury, IJ. S. E. ...................... 
11. W. Swasey, Portland, Me ........................... 
G.W. Hayes, C. E.. I,ehanon, Pa.. ..................... 

G. W. Iiayes, C. E., Lebanon, Pa.. ..................... 
J. G. Gholson, Broughton, 111 .......................... 

A. P. Killington, Cedar Springs, Va ................... 

t.:. A. Doyle, New York.. ............................... 

- -- - 
Data furnished. 

Tracings of sketches of trigonometric stations cast of Snco Rivcr, 
Maine, work of 1850-1852, and stations in  the vicinity of Portlalid, 
Me., work of 1&33+. 

Maps of the eastern end of Long Island Sound. mounted and colored, 
with shore linc strengthened, etc. 

Length of gcnernl coast line, coast line of the niniirland, coast line of 
the mainland and islands, and coast line of the islands, of the States 
bordering on the Atlantic and Gulf coasts of the Gnited Statcs. 

Elevations in Vermont; appendix No. 7, United Strites Cwast and (;eo- 
detic Survey Report of 1887 ; references to heights. 

Descriptions of two trigononletrical stations, their geographical Imsi- 
tions, distances, and azimuths. 

Length of base line near Fort Myer. 
Change in nragnetic declination ill Sonlersct County, Md., between 

the years 1721 nnd 1894. 
Ccogmpliical positions of two light-houses on I a k c  Chalnplain ; re- 

vised position of station Iiald Peak of the Adiroiidack survey. 
Geogmphical positions of two trigonometric points. 
Geographical positions and descriptions of trigononietric stntioiis 

between the Delaware and Raritaii rivers; Appeiidix No. I I  of 
United States Coast and Geodetic Survey Report of 1882, on spirit 
levels i n  the same region. 

Sen-water temperatures in  Iloston Harbor during the year 1893. 

Elevation of the St. Louis hench mark above nienn sea level. 
1,atest information respecting the sccular variation of the n inpe t ic  

declination ; tihles of variations corrected to date; table of niitiunl 
change for i+r@s, and 1900. arranged by States and Territories; 
tables of times of culminations and elongntious of Polaris between 
the years 1% and 1910. 

Descriptions of three bench marks. and tid;il inforinatioii. 
Height of Xount Ranier, Washington. 
Distances on the Connecticut River lietween the lxidge nt Jliddletown 
and Hartford. 

Tmcings of hydrographic sheets Nos. 15040 n i i d  15odb niid pnrts of 
topographic sheets h'os. IW7a and 1550, viciiiity of Ilecdy I s l a ~ ~ d ,  
Delaware River. 

Tracing of McMahons Island, Sheepscott River, >le., froin originxl 
topographic sheet. 

Trncing of shore line of East River in the vicinity of Stony Point from 
topographic surveys of 1837. 1855, and I&& and Iiydrograpliic survey 
of 1837. 

Chart showing the Coast and Geodetic Survey triangulation of 1,ynn 

Tracing of the hydrography of Clallam nay, Strnits of I'uca, froin Orih6- 

Elevation of Coast and Geodetic Survey bench mark at  Ilutler, Mo., 

Information concerning terrestrial mngiietism-three appeiidices. 
~xplnnnt ion  of Tide Tables. 
High nnd low waters a t  14 stntions O n  the Iiudsoil River and n p  

'rides a t  Cnpe Cnnnvernl, Florida. 
'I'ahle ef secular variation of the magnetic declinatioii for 1750 and two 

Ceodctic data for the vicinity of Cape Caiinveral, 1:Ic)rida. 
IrcigIit of Mack-strap Iiill. 
Three appendices and O n e  bulletin relating to inngnetic cleclinntioiis. 
Three appendices 0 1 1  nragnetic decliiiation. 
Information relative to the detcrniination of the azimutli of Polaris. 
information relative to the nioon's position when the tide wave I ) C ~ ~ I I S  

in the Pacific Ocean; the effect of niountnin uinsses upon the tilean 
sea level. 

stations on the north side of 1.o11g Islntld. 

Canal, Alash .  

nal hydrographic sheet. 

above niean sea level. 

proaches. 

pamphlets on terrestrial magnetism. 

Geographical positions of 
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Dote. 

1894. 
Sept. 19 

iu 

19 
iu 

a0 

27 

28 

28 

I 

IO 

15 

I8 

19 

21 

24 

26 

28 

oct.  2 

IO 

I1  

12  

15 

16 

19 

27 

ag 

19 

w 
30 

30 

31 

I 

3 

5 

5 

Nnme. 

w. A. Gnthright, Dntineys, Va. ....................... 

G .  w. Iinyes, C. E., Lebnnon, Po. ..................... 

Lieut. M. I,. Walker, U. S. E., Willets Point, S.Y.. ... 
.......................... 

A. B. Wnrreii, Richniond, Vn ..... ........... 
Conmander  C. S. Sigsbce, U. S. N., 

J .  0. Andrcws. Gniiiesville, 1:In.. ......... 

graphic 0 
fice, Washington, D.C. 

G . &  C. Merrinm and Conipnny.. .................... 

Chief of Engineers, U. S. A. .......................... 

R. H. Ilrown, nssistnnt engineer of the Delnwnre nil 

Capt. 13. C. Tnylor, U. S. Nnvnl War College, Newlmr 
~ I u d s o n  Cnnnl Conipnny. 

K. 1. 
Thonipsou nud Slnter, Wnshington, D. C.. .......... 

Mnj. Thos. H. Hnndbury, U. S. E.. ...... 

Capt.T. W. Symons, U. S. E. ......................... 

Col. W. 1’. Crnighill. U. S. P;. .......................... 

Jollii H. Fountain, Crislicld, Bid ..................... 

Lieut.Geo. A. Trim, U. S. E. ........................... 
II. n. nrndford, Wiliniiigtoii, Del.. .................... 

....... 

R. F. Gunnison, editor of t he  B g l e  Alninrinc, Drool  

0. W. Guerdruni, Topographic Office of Post-Offic 

Prof. Leonnrd S. Sniith, University of Wisconsin.. ... 

W. 11. Knight, Los Angeles, Cal ....................... 

A. J. Johnson, Daltiniore nnd Ohio Railroad.. ....... 

lyn, N. Y. 

Department. 

G.n.Stovnll, jr., Atlniitn, Go.  ......................... 

Lieut. C. C. Marsh, U. S. N.. U. S. Nnvnl Observntoq 

U. S. Light-Housc Board, U. S. Trensury Depnrtinen 
Wnshington, D. C. 

Wnshiugtoii, D. C. 
J. C. Russell, Ann Arbor, Mich ........................ 

A. S. Christie, Washington, D. C.. ..................... 
A. M.Spcar, Gnrdiner, Me.. ..... 

The P u n k &  Wagnalls PublishitigCouipariy, New Yo1 

J. J. Knoch, Arkaiisns Industrial University 

Colonel Mendell, U. S. E., Sou Frniicisco, Cal. ....... 

J.  yon, Interior Depr tmen t ,  Washington, I). c.. .. 
Geo. Dnvidson, Son Frnncisoo, Cal.. ................. 

Capt. T. w. Symons, Portland, Oreg ................. 

Dntn furnished. 

Times of high wnter nt Savnnnnh a u d  Savannah entrnncc for October 

Tnble niid forinulle for computing the azimuth of a polnr star for any  

Instructions relntive to mnnngemcnt of n tide gnuge. 
Descriptions nud geogrnphicnl positions of 17 trigonometncnl points 

Appendices 7 of Report for 1865 nud 11 of Report of 1%. 

Descriptio~is and geogrnphicnl positious of 56 trigollonietric points in 
h’ew York. Connecticut, New H n ~ ~ i s t i i r c ,  nud Maine. 

Height of Gninesville niid IIawtliorn n h v e  inenn sen level. 
Geogrnphic position of Mount St. Elins, nnti infornlation coticeruing 

the tmiindnry l ine between Alnskn a n d  Ilritish Coluiiilio. 
Tracings of Richs nnd Agnte pnswges, Puget Souild. from original 

topogrnphic nnd hydrographic sheets. 
Trncing from orib~unl sheets of h k e  Chnmplnin. vicinity of Fort 

Ticonderogn. 
Trnciiig of topogrnpliy of Kobliitis, Gnrdiiiers. Shelter, nnd Pluni 

islniids, east end of I.oiig Islaiici Sound. froin originnl sheets. 
Trnciiigs of Honinwssa River mid Withlncoochie River, Florida, from 

origiiinl hydrogrnphic sheets. 
Trncing of hydrography iii the  viciuity of Cnpe Cnnnveral, Florida, 

froin originnl sheets. 
Trnciiig of topography on the const of \Vnshington from original sheet 

No. 17W. 
Tracitlg of hydrography in the vicinity of Tilglilunns Point, Chesn- 

penke m y ,  from origiiinl slicets. 
Plotting of the bouiidnry line between Mnrylnrid nud Virginin on 

Chart No. 133. 
Copy of topogrnphical sliect of the survey of Cubit’s Gnp, Mississippi 

River. 
Itiforination concerning terrestrial ningnetisni geucrnlly, a u d  the  

present nnnunl change of decliriatioii i n  Cecil County, Md. 
Predicted tides for t he  year  iss(, nt Governors Islnud, N. Y. 

1,1894. 

hour nnglc, nnd Intitudc. 

on 1,ong Islnnd, N. Y. 

positions of nstronoiuicnl stntions in  Georgia. 

Inforruntion concerning refrnction nnd uiistendiness of the  ntmos- 

Infornintion couccrning iunguetic observations nt Los Angeles during 

Copy of Appendix No. 1 1  of Report of rR91,oii result of spirit leveling. 
Appendices relntiiig to uingnetic declinntions i u  Georgia, during t h e  

Eight nppeiidices relnting to innguetic observntioii nud results of the  

hlngneticclinrt (isogoiiic), regiouof the Grcnt Lakes, for the epoch 1895. 

Heights nnd geogrnphicnl positious of Mount St. Elins and Mount 

Copies of three coiiitiiuiiicntioiis on the subject of latitude vntiations. 
nota rclnting to the Coast niid Geodetic Survey beuch mnrk nt Gardi- 

Heights and geogrnphical positions of Mount St. Elias a n d  Mount 

Elevntioii of beiich uinrk nt Vnyctteville Iiidustrinl University nbove 

Trncing of hydrography iii the vicinity of certniii rocks niid dongets 

Traciiig of couiitry between Lnkes Poutchnrtraiii nnd Mnurepns, 

Trncing of topogrnptiy nnd hydrogrnphy from Cayucos Lnuding to 

Trncing of hydrography of eutrauce to Grays Harbor, f rom original 

phere it1 coiitiectioii with tclemeter work. 

n period of seven yenrs. 

yenrs 1894 nrid 1895. 

United States Const niid Geodetic Survey. 

I,ognu, Alnskn. 

tier, Me. 

Lognri. 

iuenn sen level. 

i n  Sail  1:rniicisco Ilny nrid nppronchcs, from orih+iial shects. 

1,ouisinria. 

Ester0 Point, from original sheets. 

sheets of the 18gr survey. 
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Mal. Thos. H. Handhury, U. S. I< ..... 

Maj. Charles IT. R. 13. Davis, U. S. E. ................... 

.~ 

Date. 
.- 

‘1194. 
G:t. 11 

I2 

‘3 

m 

26 

Nov. z 

2 

5 

5 
8 

12 

I 2  

I ?  

15 
16 

..... 

Trnciiig of hydrogrnphy i n  the vicinity of Cape Cnnaveral, I~loridn,  

Tracing of hydrography of Quontico Creek, Ware River, niid Iiarris  
from original sheets. 

2 2  I.. C. Ilaker, United Stntes Marine-Hospital Service. 

2.1 . W. 1%. Temme, Canal, Ind . .  ............................ 
Washington, U. C. 

Positioii of the  geogmphicnl center of the Cliited States. 

Appendices on terrestrial magnetisnl; secular change of the tlecliiia- 
tion i n  Wnrrick County, Ind. 

8 

‘7 
19 

ZI 

24 

Dcc. I 

I 

I 2  

1.3 

‘ 3  

1 Stephens Passage. 
Olnistcnd R; ISllio:, Brookline, % I n s . .  ................... Tracing of original sheet of I.ynii IIarbor, Mass. 

Maj.  W. S. Stailton, U. S. E., Wilmington, N. C. .  ........ Tracing of upper part of Alligator River, North Carolina, froin original 

Lt. col.  Peter C. Hains, U.  S.  E., rortlaml. H e . .  ........ .I Tracing of hydrography of Cape Porpoise Harlmr from origiiuil sheet. 
1,t. Col. I i .  M. Robert, U.  S. E., New York .............. .~ Copy of topograpliical survey from I ‘ m  Kock:iway to Great Ilar I I i l s  

H. I,. l?iirehild, Kocheslcr, N. Y.. ..................... Elevation n h v C  llleilfl scn level of !xncli ni:irk :it ~ l l i a n v .  x. Y. 

Iiciiry W. Browcr, C. B., Georgetown, D.C ............ .! Copy of survey of C. S. Naval Observntory grounds. 

hydrographic sheets Nos. ZIX nnd 1315. i 
I sock, Long Island. N. Y.. from original sheet NO, 1 4 7 1 ~ .  

I,. C. Iieywood, I’awtucket, R. I ...................... 

Assistant district attorney, Washington. D. C ......... 
11. P. Simpson. Hydrogmphic Office, Navy Depart. 

w. 8; L. F,. Giirley,Troy, N. Y.. ....................... 
merit, Washi&ipton, D. C. 

I.. C. Heywood, I’awtucket, R.1 ........................ 

_ .  
Geogrxpliicnl positi0M and deScnptio1ls of s evc i~  trigonoinetric points 

in the  vicinity of I’awtwkct ; results of latest adjustment of the 
t r i any ln t ion  ; two nppendices. 

Inforniation concerning tidcs in  the ~ o t o n i a c  River. 
Geographical positions and descriptions of stations “Friars l iead I ’  

Two copies of Bulletin No. 14 : Appendices NOS. I I of 18% rind 6 of 1885 : 

Iiiforwatioii in regard to the coniputation of geogr;ipliicul positions. 

arid “Crane h’eck,” New York. 

z isogonic uriips for 18Rg. 
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z6 

26 

28 

29 

Date. 

F. C. Plumnier, C. E., Tacomn, Wash.. ................. 
R. H. Rich, Beverly, Mass .............................. 

Jnrnes M. Gibboney, Wythevillc, Va... ................ 

J. M.I.eippe,Rcadiiig. Pn... ............................ 

Name. 

U. S. Geological Survey, Wnshington, D. C. ............ 

Lieut. C. E. Gillette, U. S. E., San Fnncisco, Cnl ....... 

Capt. W.H. nixby, U.S. E., Newport, K. I .............. 

W. F. King, International Boundary Commissioner, 

Bureau of Eduoition, Washington, D. C.. ............. 

Capt. 11. C. Tnylor, U. S. N., Nnval War College, New. 

Ottawa, Canada. 

port, n. I. 

0. A. Venzey, Dego, W. Vn.. ............................ 
S. M. Holdridge, %ti Francisco, Cal.. ................. 
17. S. Geological Survey, Wnshington, D.C. ............ 
H. von Unyer,U. S. Fish Coinmission,Washington, D. C 

E. D. Hordesty, Harlowe. N. C .  ......................... 
11. L. Dillworth, Centerville, Del. ...................... 

Haute, 1nd. 

gmphicnl Survey. 
11. T. Uouglns, chief engineer of the Boltitnore T o p  

Board of Park Commissioners, Cambridge, Moss.. ... 
C. B. Northrop, CllnrleStO11, S. C ....................... 
Burenu of Education, Wnshington, D C . .  ............. 

Data furnished. 

Geogrnphical positions, descriptions, nnd elevations of 4 trigonometric 

Copy of hydrographic survey of Suisun Bay, California, from originnl- 

Copy of hydrographic survey of Stonington IIarbor, from originnl 

Geodetic positions of poiuts iu thc vicinity of Chickaiuin River nnd 

Map of Alnskn prepared €or pliotolithography, to show reindeer sta- 

Tracings fryin original hydrographic shectr Nos. 1844-1679, nnd 1947- 

stations in Tenncssee. 

sheets. 

sheet No. 1 5 7 7 ~ .  

Portlnnd Canal, Alaska. 

tions. 

Nnntucket Soynd. 

Iptitude, longitude, nzimuth, nnd clevntion of trigononictric stations 
Tnble Rock, Holnies, nnd Sumnicrsville. 

Geographical position (npproxiniatc) of Ukiah C. H., CUI. 
Geogmphicnl position of l’ikcs Peak, Colo. 
Three appendices treating of ningnetic declination ; copy of nulletin 

Table of magnetic declinations for Beaufort and Kewbern, between 

Table showing changes ill the ningnetic decliuntion iu the vicinity of 

Geographicnl positions of 3 trigonometric stntions in  Georgin. 
Table of chnnges of ningiietic declinntion at Ypsilnnti, Micli.; results 

of discussioli of inngnetic observations nt Los Angeles, Cnl. 
Magnetic declinntion at  Gninesville for 1@5 ; Appendix No. 12 of re- 

port for 1886 nnd Bulletin No. 14. 
Elevation of bench Narks nt Winslow roilroad station nnd Summit 

Hotel, above the nlean level of the Gulf of Mexico. 
Geographical position9 and descriptions of z trigonometric points, 

nnd data for geodetic computation. 
Two isogonic charts showing the curves for 1895 in the NE. Pacific, 

Bering Sen, and northern Alnskn. 
Description of station “ Mnnetuclr I ’  nud copy of Appendix No. 8 of re- 

port for 1888. 
Three nppcndices on mngnetic dcclination niid Bulletin No. 14. 
Geographical positions of 4 trigonometric stntions in  the vicinity of 

Elevntion of bench ninrk nt Old Point light-house n1xw.e menn sea level. 
Elevation of bench ninrk at  Kceds, hfo., nhove mean level of the Gulf 

Hourly rendings of the Fort Hamilton tide gnuge for August 19 and 20, 

Descriptions of two bench marks nt St. Sinions Sound. 
Magnetic dip niid horizontnl force in the United Statcs for 1885, nnd 

Magnetic declinntion for Tnconia nncl niiuual change for the Stnte of 

Table of elongations nnd nzimuths of Polaris ; geogrnphical position 

Table of secular variation of the ningnetic dcclinntion between the 

Iatitude nnd longitude of trigonometric stntion “I%lnck Spot.” 
Results of the pcnduluni research of the Coast nnd Geodetic Survey 
during the year 1894. 

Explanatory remnrks colicerning the relation of the work of the Const 
aud Geodetic Survey and tlint of the city of naltinlore, with result- 
ing lengths of certnin trigonometric lines, 

No. 14. 

the yenrs 1770 and 1900; tlirce nppendiccs treating of magnetism. 

Wiltnington, Del., during thc pnst 50 years. 

the Knnsns nnd Colorado bouudary line. 

of Mexico. 

1893. 

declinntion for 1890. 

Washington. 

of Beverly, hiass. 

years 1795 nnd 1900; time of zero declination nnd present value. 

Sheet of Boston Harbor with results of lntest hydrographic survey. 
Tracing of topography ill the vicinity of St. Augustine, l u ,  from 

Sketch niap of Alnskn, prepared for ~~hotolitliogmphit~g, showing pro- 
original topogrnphic shcct. 

posed reindeer mail routes. 
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Date. 

1895. 
Jan. 19 

Feb. 2 

2 

4 
4 
4 
5 
6 

n 
9 

9 

9 

I2 

13 

14 
16 

16 

16 

I6 
I8 

23 

25 

a6 

26 
26 

7 

I2 

27 

Mar. I 

5 

6 

8 
a 

I1 

I2 

I2 

I2 

I2 

19 

Name. 

Virginia State Oyster Survey.. ....................... 

W. B. Getchell, C.E., Augusta, Me.. .................... 
J. P. Bogart, C. E., New Haven, Conn. ................. 

J. 1’. nryant, C. E., New Haven. Conn .................. 
E. F. Smith. Madern, Cal. ............................. 
U. S. Geological Survey, Washington, D. C. .  . . . . . . . . .  
F.G. Cudworth, Fort Ethan Allen, Vermont.. . . . . . . . .  
0. H.Tripp, C. IS., Kocklnnd, Me.. ..................... 

c2npt.S.S. Smith, U. S. E. .................... .. ........ 
W. W. Blakeley, C. E., Philndelphia, Pa .............. 

Chns. A. Ferry, New Haven, Coun. .................... 

W. W. Hodges, Chicngo, I11 ............................ 

Prof. L. M. Hnupt, University of Pennsylvania, Phil- 

Frank M. Duffy, Guthrie, Ky.. ........................ 

0. H. Tripp, C. E., Rockland, Me ..................... 

adelphia, Pa. 

E. T. Cox, Albion, Fla ................................. 

Z. n. Newton, Ilope Mills, N. C.. ...................... 

Prof. I.. M. Hnupt, Philadelphia, Pa .................. 
Convers & Kirlin, h’ew York.. ........................ 
J. F. Schmeltzer, Manteno, I11 ........................ 
Prof. M. Memman, Lehigh College, Pcunsylvanin . . 

Prof. Geo. H. Hamlin, Oronn. Me ..................... 
Kev. J. J. Abell, Bethlehem Acndcmy, St. Joliti, Ky . . 

J. W. Brower, St. Pnul, Minn .......................... 
F. W. Starbuck. Kacine, Wis .......................... 

E. K. Shnnvcmd, secretary Philadelphin Maritime Zx. 

H. C. Kipley. Galveston, Tex. ......................... 

Theodore C. White, School of Mines, Columbia Col- 

W. S. Taylor. State University of Louisiana.. ........ 

change. 

lege, New York. 

F. M. Duffey, Guthrie, Ky ............................. 

C. B. Twing, University of Wisconsin.. ............... 

W. McC. Brown. Bayard, W. Va.. ...................... 
Rear-Admiral W. J. L. Wharton, K. N., Loudoil, Eng- 

J. A. Ockerson, St. Louis, Mo.. ........................ 
Alfred Meads, Ontonagon, Micli ...................... 
J. W. Lockhart, Blu5 City, Tenn. .  ................... 
J. Stanley Brown, Washington, D. C.. ................ 

land. 

G .  M. Donham, Portlnnd, Me. .......................... 

C. J. Brown, engineer of St. Louis and San Frnncisca 
R. R. 

Data furnished. 

Four projections on scnle of 

Descriptions of bench marks nt Augusta and I.Iallowcl1, Me. 
Informntion concerning geographical positions in the vicinity of New 

Azimuths and times of elongation of Polaris. 
Information concerning magnetic declinntion. 
Geodetic data for z trigonometric points in eastern Colorado. 
Elevation of I a k e  Champlain ; Appendix No. 7 of report for 1M7. 
Geograpliical positions of 6 primary nud 12 subordinate trigononict- 

Height of bench mark at  Fort Montgomery, Loke Champlain. 
Eiorizoutal angles measured a t  Governor Dick nnd Swatnra stations; 

Expression for the magnetic declination a t  Sew Haven ; copy of Bul- 

Strrting levcl of the line of levels ,from New York to St. Louis, nnd 

Descriptions of two bench marks a t  Aransns I’ass. Tex. 

hfagnetic declination at  Guthrie, Ky., and various publications rclat- 

Descriptions of 3 trigonometric stations near Rockland, Me. 
Elevations of various bench marks on the line across the peninsula of 

Florida from St. Augustine to Cedar Keys. 
Information concerning the position of the north magnetic pole, nnd 

collections of magnetic observations ; various appendices on the 
subject of terrestrial magnetism. 

outer coast of :Virginia, with shore- 
line and trigonometric positions. 

Haven, Conn. 

ric points in the vicinityof Rockland, Me. 

latitude, longitude, and azimuth of the same stations. 

letin No. 14. 

reference to the survey of the lakes by the U. S. Engineers. 

ing to Inagnetism. 

Description of bench mark at  Ilopesville, Arnnsas Pass, Tex. 
Tides a t  Delnware Dreakwatcr for November 23 and q, 1894. 
Appendices Nos. 7 of 1888 and 1 1  of 1% aud Uulletin No. 14. 

Additions to the table for the times of culminatioll and elongation of 

Descriptions of bench marks at  Bangor, Me. 
Geographical positions of 4 trigOfIOUletriC stations in  the vicinity of 

u t i t u d e  and longitude of Lima, Ueaverhend County, Mont. 
Elevations above sen levcl of Santa K o a ,  San Luis Obispo, and San 

Jose, Cal. 
Tracing of hydrographib survey of the vicinity of the Delaware Dreak- 

water. 
Tracing of the shore line of Galveston Bay from the mouth of Dickin- 

SOIIS Bayou to IIighland U ~ Y ,  from original topographical sheets. 
Blue print from tracing of the topography of Grent and Little Crnn- 

berry islands, Me., from original sheets. 
Latitude and longitude of the nstronomicnl station at  Baton Rouge, 

La. ; elevation of two bench marks above the mean level of the Gulf 
of Mexico. 

Magnetic declination a t  Guthrie. Ky., in  1895; copies of appendices 
NOS. 7 of 1888 nnd I I  of 1%. 

Suggestions for tnbular stntements of magnetic constants for the 
united Stntes; eight appendices on the subject of terrestrial mag- 
netism. 

polaris during the period 1895 to 1905. 

I.ouisville, Ky. 

Time of eastern elongation and azimuth of Polnris for March 3,1895. 
High nud low waters a t  SaUSlitO, &I., for the year 1E94, and linrmonic 

constants for the same station for the year 1%. 

Geogrnphicnl positioil rind description of the stntion nt I.a Crosse, Wis. 
Appendices Nos. (5 of IM5, 7 of 1888, and I I  of I-. 

Zlevation of Bristol, Term. ; magnetic declination of Bristol, Tenn. 
Distances and ~zimii ths  between Washington Old Observatory, Uni- 

Advance copies of tide predictions for Eastport nnd Portland, Me., for 

Elevations of bench marks on the line between Carthage, Mo., and  

versity of Virginin. Lynchburg, Va., and Stntesville, N. C. 

the first four months of ,896. 

Chester, Ark. 
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Dnte. - 
1895. 

Mar. 19 

20 

22 

25 

26 
20 

Apr. I 

5 
8 

8 
8 

9 

‘5  
16 

I9 

16 

I8 

all 

22 

22 

22 

12  

22 

24 

25 

27 

29 

May 2 

3 

3 

3 

3 

6 

6 

7 

Name. 

M. Hnrrington, Chiefof Weather nurenu, Wnshingtou 

W. B. Dowson, department of mnrine and  fisheries 

U. 1I. Wright, Penn Ynn, N.Y.. ........................ 

0. J. Klotz, Canndian boundnry comniission .......... 

I). c. 

Ottawa, Cnnndn. 

J. C. Nngle. ............................................ 
J. W. Kendrick, St. Paul, Minn. ....................... 

J. V. Dnvies, chief engineer N. Y. & I,. I. Bridge Coni 

C. S. Weber & Co., New York.. ....................... 
J. A. lioltnes, State geologist of North Cnrolinu ...... 

pnny, New York. 

Mnj. D. P. Heap, U.S. X., Portland, Me ................ 
W. ne11 Dnwson, department of marine nnd fislieries 

J. P. Perkins, Sacaton, Ariz ........................... 

U. S. Ceologicnl Survey, Washington, D. C. ........... 
0. J. Klolz, Ottnwn,Cnnndn. .......................... 

U. S. Genernl Lnsd Office, Washington, D. C.. ........ 

Ottawn, Cnnndn. 

IIenry Meier. Bnltimore, Md.. ........................ 

W. E. IJclknnp, C. E., nrooklyn, N. Y..  ............... 

IT. S. Geological Survey, Washington, 1). C. ........... 

J.S. Peter.Corpus Christi,Tex. ....................... 

Col. Anson Mills. U. S. A.. ............................. 

Copt. C .  A. Zinn,77.S.E,, Mississippi KiverCommissiot 

Adolfo Fnidigo. nstrononiicnl nnd meteorologica 

Cninbridgeport Dinry Compnny, Coinbridgeport, Mns 

W. P. Ilnriiesty, Snlt rake City, Utnli.. ............... 
U. S. Geological Survey, Wnsliington, I>. C.. ......... 

W. n. Cochrnne, Stninford, Conn. ..................... 

obscrvntory, Trieste. Austrin. 

1.1. N. Shultz, foxville,Md. ........................... 
U. S. Geologicnl Survey, Wnsliiiigton, D. C. ........... 
J. A. Uullock. .......................................... 

U. S. Geological Survey, Wnsliington, D. C ............ 

Cnpt.T.A.Bitiglinni, U.S. E.. ......................... 
U. S. Geologicnl Survcy, Washington, D. C.. .......... 

U. S. Geologicnl Survey, Washington, D. C.. .......... 
’C. W. G .  Dnvidson. C. E., h’ew York .................. 
U. S. Ceologicnl Survey, Wnshiugton, D. C.. ......... 

Dntn furnished. 

Elevation of bench mnrks 011 t he  l iue from St. Louis, Mo., to Kansas  

High and  low waters nt Fort IIninilton, N. Y., for December, 1894, nnd 

Tnble of the seniimensunl phuse ineqnnlity in  l ime nnd height, for 

Geogrnphicnl positions of 7 nstroiiomicol stations of the Const nnd 

Appendices Xos. 6 of i%s. 12 of IS%, 7 of 1885, nnd I I of 1%. 

Tmcing of hydrography of p u t  of Tnconia IInrbor. Wnshington, from 

Descriptions of five bench inarks in the vicinity of New York. 

Distance between New York City nnd IInrtford, Conn. 
Tnble of seculnr mngnetic variation 1760 to I%S, 5 ;  appendices NOJ. 7 of 

Descriptions of five berich marks on the  Iterincl)ec Kiver, Me. 
Explanation of varintions in  the tidal difference between two stntions. 

Inforinntion as to the present nnnunl change of mngnctic declinntioii 

Geognphical positions of 3 trigonoinetric stntions in  West Virginia. 
Geogrnphicnl position of Mount Fninventher, Alaska, with uziniuths 

and  elevntion. 
Geogrnphicnl positions nnd descriptions of stntions on t he  south side 

of llic Colunibin River, nlong t he  coast to Tillnmook Uny, nnd in  t h e  
vicinity of Port Orford nnd Coos Bay, Oregon. 

Predictcd t imes of high water for Bnltimore, Md., for t he  yenr 1%; list 
of estn1)lishnients for 48 places on the  Cpper Chesnpenke. 

Inforinntion as to  the Iiighest t idc recorded nt Snndy Hook. New 
Jersey. 

Geogrnphicnl position nnd description of trijionomctric stntion 
“Clinch,” Tennessee. 

Geogmphical positions nnd descriptions of 8 trigonotuetric stations in 
the  viciuity of BafFiu ILiy nnd 1,afiniia Midre,  T;xns. 

Descriptions of reconunissance stations nlong t he  Kio Gmnde from E l  . 
Pnso to the Gulf of Mexico. 

G ~ ~ g ~ ~ p h i ~ n l  positions and descriptions of stntions nlonji t he  Missis 
sippi Kiver from Mitinenpolis soutliwnrd. 

Description of the tide-predicting uiacliine in  iisc by the  Coast nnd 
Geodetic Survey. 

Tidnl predictions for Snn I:nncisco, Cnl.; Sari Diego, Cnl.; Astorin, 
Oreg.; Port Townscnd, Wnsh., nnd Sitkn. Alnskn. for t he  yenr I&$. 

Appendices trcnting of terrestrial niagnetisni. 
Geogrnpliicnl positions of 230 trigououietric stntions along the  coast of 

1dcntif;cntion of n iiiini1)er of trigonometric positions in  the vicinity of 

In forinntion concerning locnl d e ~ n l i o n s o f  the uingnetic needle; Appen- 

Geogrnpliicnl positions and  descriptions of threc trigonometric sta- 

Infomintion ns to methods of determining :the true bearing of the 

Geogmpliicnl positions nnd descriptions of 3 trigonometric stnlions 

Geogmphicnl positions nnd descriptions of 17 trigonometric points i n  

Geogmphicnl positions and descriptioiis of 2 trigonometric stntions in  

Geogrnpliicnl positions nnd descriptions of 3 prixunry trigonometric 

Appendix No. 7 of report for I%%. 
Geogmphicnl positions nnd descriptionsof 2 trigonometric stations in 

City, MO. 

Jnnunry, 1895. 

Sivnnnnh, Gn. 

Geodetic Survey. 

originnl sheet of 1 % ~  survey. 

1888, nnd 12 of 1886. 

, 

i n  Arizonn ; appendices E-os. 7 of 168y nud 1 1  of 1889. 

Oregon. 

Stamford. Conn. 

dices Nos. G of is85 and I I of 18%. 

t i o ~ ~ ~  in  the vicinity of h’nslirille. Tcnn. 

Virginin nnd Sort11 Carolina l~onn~lnry .  

nenr the  southern boundary of New Hninpsliire. 

the vicinity of  Clinttnnoogn, Tenn. 

southern New IInnipshire. 

stntions i n  Colorndo. 

New Yorlc nnd Verniout. 
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- 

Date 

W S  
May 

I 

I 

I 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

Junc 

t 

I< 

I: 

1: 

If 

If 

16 

IS 

2 2  

-4 
26 
26 

28 

28 
28 

Name. 
__  

C. S. Kemper, Actiug Supervising Architect, Treasor 

I,. Wilson, Haverstraw, h'. Y.. ......................... 
Department, Washington, D. C. 

X .  J. Houston, Philadelphia, Pa ....................... 

W. 13. Cochmne, C. E., Stamford, Conn.. ............... 

Kiggins arid Tooker Coinpauy, New York ........... 

W. H. Holmes, Philadelphia, Pa.. ..................... 

E. Mitchell, C. e., Manchester, Va. .................... 
U. S. Geological Survey, Washington, 1). C . .  .......... 
C. A. Gonzales, Mexico, Mcxico ....................... 
Professor Keith, I'hiladelphia Public Ledger, Philo 

delphia, Pa. 
W. H.Holmes, Philadelphia, Pa.. ..................... 
U. S. Geological Survey, Washington, D. C.. .......... 

E. E.Rose, Philadelphin, Pa.. ......................... 

0. Klotz, topographical survey, department of thi 

11. C. Lord, Ohio State University, Columbus, Ohio ... 
U. S. Geological Survey, Washiugtou, D. C.. .......... 

interior, Ottawa, Canada. 

U. S. Geological Survey, Washington, D. C. ........... 
J. S. Peter, C. E., Corpus Christi,Tex.. ................ 
U. S. Geological Survey, Washington, D. C. ........... 
U. S. Gcological Survey, Wushington, D. C.. .......... 
Nautical Alniannc Office, Wnshingtou, D. C .......... 

W. Brynut,Salt t a k e  City, Utah. ...................... 
;ieut. E. A. Anderson, U. S. N., Cleveland, Ohio ....... 

5. Dean, surveyor, Glenwood, Iowa. ................... 
Jnited States Geological Survey, Washington, D. C.. . 

I. Van Duzee, Philadelphia, Pa ....................... 

8. Taylor, surveyor, Hill Station, Vn .................. 
N. D. Chestcmon, Richmond, Vn ..................... 
J. 9. Navy Department, Washington, D. C. ............ 
'rof. J. R. Denton, Stevens Institute of Technology, 

.ouisinna State Survey.. .............................. 
Hoboken, N. J. 

;.S. Ely, Washington,D.C ............................ 
1. c. I.ord, Columbus, Ohio ............................ 
I. M. Chittenden, U. S. Engineers Office, Columbus, 

r. Spofford, surveyor.. ................................. 
Ohio. 

.. M. Draney. .......................................... 
. J. Plavell, Sea Cliff, I.ong Island, N. Y.. ............. 

Data furnished. 

Tracing of hydrography in the vicinity of Reedy Island, Delaware 

Geographical position and description of n trigonometric station on 

Information couceriiing terrestrial mnguetism, and IO appendices on 

Descriptions of 4 trigononietric stations in the vicinity of Stamford, 

Predicted timcs of high water at San Francisco, San Diego, Astorin, 

Geographical position and elevation of Mount St. Blias, Alaslin, atld 

Elevations and descriptions of 3 bench marks at Richmond, vn. 
1 Geographical positions of 7 trigonomctric stntiolrs in Alabama. 
Appendices Nos. 7 of 18RR and 6 of 1 % ~ .  

Predicted times nnd heights of high and low water at Pliiladelphia for 

Elevations of the 3 highest mountains ill Alnskn. 
Geographical positions and descriptionsof 67 trigononietric stations i n  

Magnetic declination at  Philadelphia, its annual change and diurnal 

Geographical positions and clevations of Mount Fninveather and 

Latitude and longitude of the State House nt Columbus, Ohio. 
Geographical positioris and descriptions of 7 trigonometric stations in 

Geographical positions aud descriptious of 32 trigonometric stations in 

Geogrnphical positions and descriptions of 5 trigonometric stations 

Geographical positions and descriptions of 17 trigonometric stations in 

Geographical positions and descriptions of 70 trigonometric stations in 

Predicted tides for Sari Francisco, Sari Diego, Astoria, Port Townsend. 

Various expressions for the intensity of gravity, with referellce to re- 

Lititude and lougitudc of the Marine Hospital a t  Cleveland, Ohio, and 

Appendices Sos. 6 of 1885. 7 of 1888, and I I  of 1889. 
Geo~mphical position and description of thc astronomical station at  

Trinidad, Colo. 
Geogrnphical positions aud descriptions of three trigonometric stations 

in the vicinity of Glenholden Borough, Pa., with azimuths and dis- 
tances. 

River, from original sheet. 

the Iiudsoir River. 

the subject. 

Conn. 

and Port Townsend for the year 1836. 

refereuce of the snme to the intcrnational boundary. 

the year 18+. 

California. 

variatioii ; Appendices Nos. 7 of ISM, and I I  of I&. 

Mount Perouse. 

Alabama. 

California. 

near I3affin nay, Texas. 

Chesapeake Bay. 

the State of Washington. 

Sitka, St. Paul, rro!lolulu, and Panama, for the year 1896. 

sults, particularly for places in the United States. 

magnetic declination at  the same place. 

Appendix No. 7 of report for I%%. 

Heights of Mitchells IIigli Peak, nlnckstock Kuob, Richland Balsam 

'I'racing of original sheet of the special survey of fuget Sound Naval 

Information concerning currents 111 Long Island Sound. 

I'roof of unfinished chart No. 197, Barataria Bay to Terreboiine m y ,  

Magnetic declination at  Dunkirk, N. Y., from 1790 to 1900. 
Relative weights of modern stnr catalogues. 
Latitude, longitiide, and magnctic declinntioll of the Yellowstolle Park 

Information COtlCerUing the position of station 'I Warnick," on the 

Distance from Washington, D. C., to Norfolk, Va. 
Tidal differences for Governors Island and Sen Cliff, N. Y. 

Mountnin, and Mount Washington. 

Station, Port Orchard, Wnshington. 

Louisiana. 

station deterniined by the Coast and Geodetic Survey in 1892. 

Massachusetts and New Hampshire boundary line. 
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June 28 , Prederick D. Fisk, Boston, Xnss . .. .. . . .. .. .. .. .. .. . . .. . 
a8 J. W. Merritt, mooklyn, N. Y. ( for  the Brooklyn Engle 

.xlmannc). 

28 

28 

U. S. Navy Dcpartment, Washington, D. C.. . .. .. .. . . .. . 
Dritton & Gray, Snn Hraircisco, Cnl.. . . .. . . .. . . _. . . .. .. . 

Date. I Nnme. Data furnished. I 
Dcseriptions of bench marks nt Charlestowrr Navy-Ynrd, and estimate 

of cost of replntting certain hydrography i n  Charles River. 
Predictcd times and  heights of high and low water nt New Loudon, 

New York, and Snndy Hook, for the year 1Rg6; explatintion of man- 
ner of using tidnl differences and ratios. 

Tracing of survey of the Hudson River from Eightieth street, New 
York, to  Yonkers, from original sheets. 

Tracings of hydrogrnphy of Tncolun Hnrbor from the surveys of 1877 
and  18gs. Scale, ,&. 
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OFFICE REPORT NO. 1-1895, 

REPORT OF THE ASSISTANT IX CHARGE OF THE OFPICE FOR THE FISCAL 
YEAR ENDING JUNE 30, 1896. 

UNITEI; STATES COAST AND GEODETIC SURVEY OFFICE, 
MTashington, D. C., June 30, 1895. 

SIR: I have the honor to submit tlle annual report of the Office for the fiscal year ending June 

1. Tliu computing diviaion, by Assistant C. A. Schott, chief. 
2. The tidal division, by Mr. L. 1'. Shidy, acting chief. 
3. The drawing division, by Assistant Will Ward Duffield, chief. 
4. The engraving division, by Assistant Will Ward Ihflield, cliief. 
5. The chart division, by Assistant Gershom Bradford, cliief. 
6. The niiscellaneous division, by Mr. W. 1'. ltamsey, chief. 
7. The instrument division, by Assistant J. Prstt,  cliief. 
8. The library and archives division, by Mr. LT. S .  King, chief. 
Assistant 13. A. Colonna served as Assistant in Charge of the Office from the beginning of 

tho fiscal year until March 11,1895, when he tendered his resignation to  talte efl'ect April 10, lcave 
of' absence for the intervening timo being granted him. By your instructious of March 11, I W;IS 

detailed to act as Assistant in Charge of the Office during this interim, and on its expiratioxi mas  
duly appointed to t h e  position by the Eonorable Secretary of the Treasury and mas also directed 
to act as Superintendent during your absencc. 

The computing division has continued under the supervision of Assistant 0. A. Schott, and 
the usual amount of work has been accomplished. The force of this division is too small for tlle 
great demands made upon it, but it lias been reinforced from time to time by the tenxporary detail of 
assistants when not actively engaged in the field. The following-]lamed members of the field force 
have thus been detailed for short periods: Assistants A. T. Mosman, H. G. Ogden, F. D. Granger, 
Isaac Winston, and John Nelson. Subassistants I?. A. Young, ant1 Aids A. L. 13altlwin, 0. B. 
French, S .  B. Tinsley, and E. C. Denson. Yr. L. G. Schultz, expert observer, mas also similarly 
detailed after the close of t h e  work a t  the San AJltoXiiO Magnetic Observatory. An account of the 
special duty performed by each of these officers will be fouud in the report of Assistant C. A. 
Schott. 

The tidal division during the whole year was under the immediate direction of MY. 1,. P. Shicly, 
as acting chief, and his report contains a full account of t h e  work performed during that time. 
The large amount of' extra labor involved in tho change of form of the annual Title Tablcs, the 
addition of a large number of foreign ports, and tlie fact that considerable time \vas necessarily 
spent in discussing the proposed changes, rendered a considerable reenforcement of the divisioii 
necessary, and the followingnamed field officers were a t  various times detailed to assist in the 
computations and compilations: Assistants F. W. Perkins, E. D. Preston, W. r. Vinal, Stellman 
Forney, Q. R. Putnam, Subassistant F. A. Young, and Aid 0. C. Pates. Notwithstanding tliiv 
assistnn(*e the issue of the Tide Tables for 18'36 was delayed several months beyond the proper 
time, arid tho regular force of the division voluritarily worked overtime in order to expedite the 
publicatio~~. The usual amount of work in supplying field parties with necessary data, and outsj& 
parties with desired information, was accomplished, and plans for a new tide-prodicting uiachine, 

30, lS95, accompanied by the annual reports of the various divisious thereof as follows: 
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Mr. A. B. Simons continuing to serve as clerk to tho Assistant in chargo and Mr. E. B. Wills in 
charge of the leave of absence accounts and of the freight, express, and registered mail matters. 
Miss Kate Lawn and Miss Sophio Hein attended to the typewriting aud copying for the Office and 
also performed miscellaneous clerical work. All have attended to tlieir duties in a satisfactory 
manner. Miss Ida M. Peck, early in the fiscal year \vas assigned to duty in  the office of the dis- 
bursing agent and rendered valuable service there throughout the year. For ono month, however, 
she was detailed to the Treasury Department for special duty. 

Mrs. Mary L. Godwin, mho W;LS appointed as chart corrector 011 April 26, was dotailed to the 
Treasury Department on May 1, and continued on duty there until tho clove of tho year, when she 
was permanently transferred to that Department. 

Mr. N. G. Eenry, clerk and cashier, and Mrs. Jennie H. Pitch, clerk, have satisfactorily per- 
formed their respective duties in the office of tho disbursing agent, axid ah. William 13. Chilton 
has continued to serve in tho Suporintendent's Office. 

In addition to the regular duties of the office, the Assistant in charge has presided over the 
meetings of tho various advisory boards, and acted as Superintendent during your absences. 

Yours, respectfully, 
ANDREW BRAID, 

Assistant in Charge of Ofice. 
Mr. W. W. DUFFTELD, 

Supwintendent U. S. Coast and Geodetic Survey. 

REPORT OF THE COMPUTING DIVISION, OOAST AND GEODETIC: SUItVEY 
OFFICE, FOR THE FISCAL YEAR ENDIXG JUNE 30, 1895. 

COMPUTING; DIVISION, June 30, 1893. 
SIR:  In conformity with the regulations of the Survey, I have the honor to  submit herewith 

the annual report of the work accomplished in the computing division of tho Office during the 
year ending June 30, 1898. 

The charge of this division has remained with mo, and tho personnel of the computing force 
is the same in number as in the preceding year; the position vacated by the resignation of Mr. 
Henry Farquhar resulted in tho promotion of Mr. H. F. Flynn, and in the probationary employ- 
ment of Mr. J. Pawling as computer. By the resignation of Mr. Farquhas, ou February 8, 1895, 
after fifteen years of service, the Survey lost an experienced computer, and one who had espo- 
cially distinguished himself in the assignment of excellent mean places of stars for the latitllde 
work. Mr. J. Pawling reported for duty Marc11 29,1895. During the winter seasou temporary 
assistance was given this division by tho attachment of a number of mexubers of the field force, 
with the advantage to the Survey of Ireeping them steadily employed, and affording them the 
means of becoming more familiar with the methods of computation. Their names, and the dates 
when they served temporarily in this division, will be given further on, in connection with tho 
statement of tho special work engaged upon. 

The duties devolved upon me as chief of t h e  computing division include tho direction of the 
work of each computer, distributing tho same according to his special qualifications, and timing it 
so as to secure the best cooperation. They include tho reporting of the results reached and their 
critical value; the preparation of information demanded for field and Ofice use, aud in the general 
correspondence of tho O&co and related to this division, and tho preparation of replies to que8- 
tions asked and referred to it. After discharging these aud other duties of smallor import, time 
was found to revise computations and prepare for publication tho resulting lengtlis of tho Holton 
and tho St. Albans base lines; to collect and discuss observations of magnetic declination in Alaska 
and adjacent regions, showing annual change and distribution by an isogonic chart for tho year 
1896; to discuss the changes of the magnetic force (in direction and intensity) a t  San Prancisc,o; 
to compute the magnetio observations made at Port Townsend and at Olympia, Wash.; to keep 
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up to dato the magnetic discussions demanded to supply the charta with the compass variations; 
to compute the longitude of Camp Colonna, on the Porcupine River, Alaska (boundary survey), 
from observations of moon culminations and one occultation; to take part in proof reading for 
report, aiid in the preparation of the annual and tho special statistics of astronomic work of the 
Survey (longitudes, latitudes, and azimuths) during the years 1888 and 1895, for publications by 
the Intornational Geodetic Association. The transit of Mercury of November 10, 1894, was 
observed by me, and the result, together with those of other observers, was submitted for use at  
the United States Naval Observatory. 

Among a series of reports I may mention one on the results of spirit leveling across tlio 
peninsula of Florida, one on the geodetic results in the Mount St. Elias region, Alaska, aiid one on 
the results of the astronomic work by the late Assistant Turner in Alaska during 1889 and 1890. 

A study was made of the prosent gtate of the general telegraphic longitude net of the United 
States, with a view of supplying a few liuks for its speedy completion. 

A condensed specification of the work done during tho fiscal year by each computer is here- 
with presented. It is made up from tho daily and monthly reports, as submitted. 

Edward II. Courtenay was engaged in the computations and adjustments of the following 
triangulations : Vicinity of Lake Tahoe, California and Nevada, 1803; coast triangulation from 
Moudocino Bay to Shelter Covo, California, 1872-1874, fitting it in with the main triangulation or 
later dato; vicinity of Uuuk and Taku inlets, Alaska, 1893; coast of Louisiana between Veriiiilion 
Bay and Sabine Pass, 1882-1889; vicinity of Camp Colonna, on the Porcupine River, 1890, and 
of St. Michael, Alaska, 1891. Ho also directed tho adjustment of the additional triangulation on 
the south side of Long Island, Now York, 1888; advanced the office computation of the tri:ingula- 
tions of Chilkoot and Chilkat inlets, Alaska, 1894; computed a number of base lines; attended to 
various geodetic computations, and assisted in the preparation of the geodetic statistics, arranged 
records and cornputations for the binder, and in general supervised the work of Mr. J. 13. Eoutellc, 
of Mr. Eummell, aud directed tho work of the copyist. I have also to acknowledgo liis assistaiiccl 
in the collection and preparation of such geodetic data or information as wero required or specially 
called for. 

Myrick 11. Doolittle attended to the reduction of the primary triangulation in  Utah east of the 
Wasntch ltange, carrying the adjustmeiit of the line Nount Ellen to Patmos Head; computed and 
adjusted tho main triangulation in mostern 1<ansas, of 1893; prepared abstracts of horizontal 
rneasuros a t  stations surrounding tho old base line in E l  Paso Couuty, Colo., aiid assisted i n  
the preparation of geodetic statistics. During part of April and during Mity Mr. I)oolittle’s health 
failed him. Since his resumption of work ho has co~nputed tho secondary triangulatioiis about 
Ibepah and Pilot Peak, Utah, 1889, for which data had been received but recentlx. 

Ilenry Farquhar computed tho places of stars, and tho latitudes of the following statioits: 
El  Paso, Tex., 1892; Mount Conness, Clalifornirt, 18‘30; Mount Ellen, Utah, 1891; Anchorage Poiiit, 
Chilkat Inlet, Alaska, 1894; and nearly completed tho latitude couiputation of station Moult t 
Waas, Utah, 1893. He also prepared a list of mean places of stars for tho latitude work a t  Sa11 
Francisco of 1894. 

Charles H. Kummell was chiefly engaged in tho solution of equations required in tho adjust- 
ments of anglos, of triangulations, or in uiagnetie work; in revising aiid checking computatioiis 
and tabulations of results. Ho assisted in the preparation of abstracts of horizontal angles o i i  

the Stikirio ltivor triangulation, 1803; computod geographical positions of the coast triaiignlatioii 
of California, and between I’ensacola and l’erdido Bay, Alabama, aud computed apparent places 
of stars for latitude work. 

John B. Boutelle was principally engaged in sttondiug to the geographical registers kept in tho 
computing and drawing divisions; in preparing and revising abstracts of anglos, and in preparing 
copies of results for use in the field or in response to applications, and in copying roports for 
traiismission; also in attending to tho selection of records of description of stations, and their 
copying by the clerk for immediate use. Mr. Boutelle completed tho computations of tho triangu- 
lations of Suisun Bay, Oalifornia, 1886-1888; of Mobile Bay entrance, Alabama, 1893, and of the 
south side of Long Island, New York, 1888. He D’RS on field duty between Sopfembor ci aiid 
October 7, 1894, and again from May 29 to the close of the fiscal year. 
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Daniel IJ. Hazard computed the following tolegraphic differences of longitude : Ban Francisco 
and Oakland, 1889; Helena and Salt Lake City, 1890; Helena arid Bismarck, 1S90; Bismarck and 
Minneapolis, 1890; Cape May and Albany, 1991; Albany and Detroit, 1891; Detroit and Chicago, 
1891; C1iic:igo and Minneapolis, 1891; Minneapolis and Omaha, 1891; San Diego and Los Angelcs, 
1892, aud Tacoma and Seattle, 1894, with three secoiidary stations iu Ohio and Indiana; also the 
chronometric longitude Sitka to Cliilkat, 1894, and the longitude of Fort Yukon and of tlie old 
liampart JJouse on tho Porcupine River, Maska, 1891. Mr. Hazard reduced the transit observa- 
tions a t  San Francisco, Cal., 1890-91; at Oamp Colonna, eastern boundary of northern Alaska, 
1890-91, and at  St. Michael, Alaska, 1890-91; deduced the loiigitude of tho last two places froin 
moon culminations and occultations; computed the astrouomic aziniutlis a t  Bear, Ala., 1889; a t  
Chilkat, Alaska, 1894; a t  TJituya Bay, Alaska, 1S94, and a t  St. Rlicliael, Alaska, 1890-91. IIc ;clso 
coiriputed the magnetic observations made in  Alaska in 1593; i n  California in 1890-1893; in 
Southern and Western States by Assistant Baylor iii 1801-1593; in Utah iii 1891-1893, a t  
Carson and Lako Tahoe, Nevada, 1894. Much credit is duo to this computer for the great output 
of work and its oxcellent character. 

Harry F. Flynn assisted in the computations for geographical positions in tho triangulations 
of vicinity of Lake Tahoe, California and Nevada; of Mendocino City to Sliclter Cove, California; 
of entrance to Stikiiie River, Alaska; of Unuk and Talru rivers, Alaska, arid of Peusacola and 
Perdido bays, Florida and Alabama; reduced the base liuo a t  Baltimorc, 1894, aud conip~~tcd the 
mea of certain parts of ground about tho nom United States Naval Observatory. Uo also com- 
puted mean places of stars, and made some maglietic computations; computed tlio latitudes of 
Camp Colonna, on the Porcupine River, 1890; of St. Michael, 1891, and of Camp Davidsou, Yuliou 
River, 1889; also made computations of some miscellaneous astroriouiic work at  Fort Yukon aiid 
the Porcupine River of 1890-91. 

Lilian Pike was engaged principally upon the computation, inclusive of adjustment, of tlie 
triangulation of Stikine ltivcr from observations by Assistants 0. E. Tittinanri, J. E. McGratb, and 
11. G. Ogden, 1893. She also took part in the position computations of the triaugulatioiis about 
Lalro Talioe; on tho California coast above Mendocirio City; of Lituya Bay, Alaska, 1894, arid of 
Chilkat Inlet, and attended to some miscellaueous work. 

Jesse Pamliiig, jr., reported for duty in the computing division March 29, 1895, arid was 
engaged with computations of apparelit places of &tars j in computations of geographical positions, 
aud other miscellaneous geodetic work. 

Daniel Hurley attended to clerical duties, preparing copies of descriptions of trigoiiometric 
statiolis for use by field parties, and duplicating some leveliiig and other records. His efiicioncy 
is much iinpaired through ill licalth. 

The following members of the field force were temporarily assigiied to duty in this division: 
A. L. Baldwin, from September 10, 1894, to January 21, 1895, was cin1)loyed in computatious 

of tho triaugulations of Atchafalaya, Cote Blanche, and Vermilion bays, adjusting and basing the 
work on modern data, and extending tho computations to tho Texas bouudary work. The years 
comprised were 1882,1885-1890. 

F. A. Youug, from September 10 to October 9, ant1 reassigned from October 29 to December 
27, 1894, was engaged in preparing abstracts of horizontal niigles: Taku River triangulation, 1893, 
and in reducing spirit-level observations in Florida, 1894. 

S. B. Tiusley, from September 26 to October 16, when he resignod, was engaged ou spirit-level 
computations iu Florida. 

F. D. Granger reported for duty October 15, 1894; established and solved normal equations, 
computed :istronomic azimuths on tho Taku arid Stilriiie rivers, prepared tables for tho computation 
of geographic positions for 'printing, coiriputed the azimuth at Fort Rlor@m, Ala., 1892, and coin- 
put& positions on tlio Chilkat River, 1894. Assistant Granger was relieved of ofiice duty Decem- 
ber 19,1894, and reported again for duty Jaiiuary 14,1895, and UP to May 16, 1895, mas engaged 
011 adjustments of horizontal angles, triangulation Coast of California; on computing the traverse 
line south of Mouut St. Elias, 1894, and in computing triangles arid positions on Chilltat Inlet, 1894. 

0. B. French, from November 6,1894, to April 6,1895, was engaged on computations of spirit- 
level work across Plorida, 1892, and from Old Point Comfort to Ricliniond, Va., sild assisted in 
coln1)utntiorIs connected with the survey of Chilkoot and Chilkat inlets, 1894. 
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J. Nelson, from November 12 to Docember 18, when ordered to field duty, computed geograph- 
ical positions of coast triangulation, Qalifornia, and attended to some magnetic reductions. 

I. Winston reported for duty December 1, 1894, and between this date and March 25,1895, 
when ho resumed fiold duty, was occupied with preparing the results of spirit levels from Jeffer- 
8on City, Mo., to Kansas City, Mo., for printing. 

A. T. Wosman reported for duty January 7,1895, and was gngaged in the reduction of transit 
observations and telegraphic longitudes between Washington, D. C., and Gninesville, Pla., 1890; 
Washitlgton and Augusta, Ga., 1890; and Washington and Jacksonville, Tex., 1890. Assistant 
Mosmari reduced the transits and moon culminations observed a t  Camp Colonua, Alaska, 1589-90, 
and inad0 good progress with the reductions of transit observations made at St. Michael, Alaska, 
1800-91. 

H. C. Donson was connected with this division from January 9 to May 15,1895, when lic joined 
a field party. Ho prepared abstracts of horizontal angles of the trisngulatioii of Perdido Bay 
and Xiver, aud attended to miscell.aneous geodetic computations to serve for iutroduction to some 
of the Survey methods. 

L. G. Schultz reported for duty April 24 and engaged in the arrangement and examination of 
the magnetic records of San Antonio and Rill Side Ranch, Texas, 1890-1895, and coi~menced tho 
tabulation of tho monthly deflectioii observations. a i s  services were discontiitued J u n e  1, 1896. 

H. a. Ogden reported for duty June 20, and engagad in the reduction of spirit levels, but was 
ordercd to take temporary charge of the engraving division on the 26th. 

S.  Hein, of the offico of the assistant in charge, has given occasional but effective assistance 
during the month of June in copying descriptions of stations required by field parties. 

Yours, respectfully, 
CHARLES A. SCIIOTT, 

Assistant in Charge of Computing Division. 
Mr. ANDREW BRAID, 

Assistant in Chargc of the Oflce. 

REPORT OF THE TIDAL DIVISION, COAST. AND GEODETIC SURVEY OFFICE, FOR 
THE FISCAL YEAR ENDING JUNE 30, 1805. 

TIDAL DIVISION, June 30,1595. 
SIR: I have the honor to submit the following report of the tidal division for the fiscal ycur 

ending June 30, 1895: 

SUMXARY OF THE WORK DONE DURING THE YEAR. 

The Tide Tables for 1896 were prepared and submitted for pnblication. 

1. The name of the volume, mliich horotofore has been issued in two parts as 

A numbor of important 
changes have been made in this work as compared with former years. 

and 
“Pacific Coast Tide Tables,” has been changed into “Tide Tables for 1896 by the United S tabs  
Coast and Geodetic Survey.” 

2. The tables havo been extended to  tho whole world; the number of subordinate stations givoii 
has been doubled, and the ports for which full predictions are made have been increased from II total 
of 23 for both coasts in 1895 to  70 in 1896. These principal ports are distributed over the seaconst 
Of the world, as well as our present information in regard to tidal constants would permit; 2 are 
in Canada, 14 are on 0~1’ Atlantic Coast, 9 on our Gulf Coast, 4 on our Pacific Co:ist, 2 in Alaslta, 

South America, 2 in Japan, 4 in China, 3 in the Pacific Islands, 1 in New Zealand, 3 in AUS- 
trdia, 8 in southern Asia, 1 in Africa, 4 in France, 7 in England, 1 in Wales, 3 in Scotland, 6 in 
Ireland, and 1 in Germany. 

3. The foriii for publishing the predicted tides, which has been devitled by me, difl’ers radically 
from auy hitherto used. The tides are placed in the order of occurrence, as heretofore, but the 
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heights have been placed below their times, instead of to the right of them; the resulting conden- 
sation is such that three months, instead of one, are presented on a page. 

4. The moon’s phases, declination, apogee, and perigee are indicated ou the days of their 
occurrence. 

5. The timo is reckoned from midnight without changing the count a t  noon; the hours less 
than 12 are in the morning; those greater are in t h e  afternoon, and when diminished by 12 give 
tho usual reckoning. This avoids a11 uncertainty as to morning or afternoon times, no matter how 
irregular the tides may be. 

6. A brief treatise on tides has been added. 
7. The subordinate stations have been arranged, as nearly as possible, in geographic order, 

going arouud the continonts in the direction of tho hauds of a clock. 
8. A column headed ( 6  Standard port for refere~ce’~ has been added, which enables us to refer 

the station to that port for which full predictions are given which most nearly resembles i t  in type 
of tide. 

9. The table of tidal constants was remodeled and extended, and in the explanation of tables 
various forinuls were added showing how to approximately derive a iiuiiiber of additional constauts 
from those fvhich are given. 

10. An effort was made to indicate the interval and lieiglit of tho diurnal tide wave in all 
parts of the earth, but owing to lack of suficient data a t  present, littlo moro than a beginning has 
bccii made in this volume. 

Our Tide Tables nom cover practically the entire seacoast of the world, but are far from being 
equally satisfactory for all ports, and w e  hope in futuro years to gradually replace the defective 
values as additional information is obtained. 

The harmonic analyses, which had been begun before this fiscal year, have been completed for 
a year of hourly ordinations a t  Portland, Me., and old Point Comfort, Va., and for two sets of 
hourly ordinates a t  Philadelphia, Pa., consistirig of five months in 1891, and eight months in 1892. 
Harmonic analyses from a year each of hourly ordinates have been made entirely during tho year 
for Galveston, Tex.; Sitka, Alaska; and Buenos Ayres, Argentina. From high and low maters 
duriug one or two months harmonic analyses have been made for St. Johns, Wemfouiidland; &li- 
fax, Nova Scotia; Baltimore, Md.; Capo Horn, South America; Ticntsin entrance, Shanghai, and 
Amoy, China; Port Russell, New Zealand; Sidney and Melbourne, Austr:Llia; and ltochelle and 
Havre, France. The total work done on harmonic aiialysis duriiig the year is tho equivalent of 
the complete analysis of about five years of continuous records. 

The nonharmonic reductions completed during tho year cousist of 27 series, the equivalent of 
about six years of continuous observations, which have been discussed by the first or interval 
reduction method; and of 12 series, the equivalent of about two years of continuous records, for 
which second or phase reductions, declination reductions, a d  parallax reductions have been made. 

Tide notes have been prepared and furnished for 133 stations on 40 cliartu. 
Requisitions from eight field parties have been filled, requiring tho description of 47 bench 

marks, and tidal data for 26 stations. 
Tidal information has been called for by 44 persons not connected with the Survey, the response 

to which required the preparation of 36 descriptions of bench marks, current tables for 6 stations, 
and tidal data for 105 stations, together with technical letters explaining tidal phenomenon. 

An aggregate of about five years and eight months of record from automatic tide gauges has 
been received, examined, and registered. About two years of tabulated hourly heights of tho 
sea, high and low waters, temperature and density of the sea, and meteorological data, as also 118 
original arid 114 duplicate volumes of tidal observations from staff and box g:iuges, were received. 

The portion of a Manual on Tides, which was referred to in my last annual report, waa com- 
pleted and submitted for publication last December. This has SinCo appeared as Appendix No. 7, 
lteport for 1894. On account of the extension of the tide tablos already referred to, Mr. Harris was 
diverted from original work, so that he has been able to little more than bedn the continuation 
of the manual during the fiscal year. 

A general idea of a new tide predictor, which would combine the desirable features of the 
Thomeon and Ferrel machines, was outlined by Mr. Harris in Appendix No. 7, Report for 1894. 
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During the present year he developed this scheme a little more fully and submitted a rough plan 
of i t  to  the instrument board of this Survey. The instrumon5 and tidal divisions were instructed 
to cooperate in preparing sufficient details to afford a basis for estimatiug the probable cost of 
constructing a tide predictor; the former selecting such inechanical devices as scenied best adaptotl 
to the purposes of tile proposed machine, and making the necessary drawings, while the latter was 
to furiiiah a list of coinporientu, with tlicir greatest :Lmplitudes, and tlie number of teeth wliicli 
mould give tlleir propor speeds. It mas finally decided to uiidertnke the construction of the tide 
Predictor as thus proposed, tho distinguishiug features of wliicli are tlia t i t  will slion., siuultaiic- 
OWy arid accurately, both tinies and heights upon tho fwo of tho niachine, as well as trace a tidal 
Curve with luarks upoil its axis to indicate tho exact times of the iuaxirna and minima. 

PERSOIWEL O F  TIIE TIDAL DIVISION. 

Mr. L. P. Sliidy, acting chief throughout the year. 
Mr. I?. ill. Little, employed all tho year. 
Mr. It. A. Harris, omployed all tllo year. 
Miss Alice G. Revillo, employed all tlJe year. 
Mrs. Virginia llarrison employed a11 the yeer. 
Miss Floronce Brower (Mrs. F. B. Burlingme), employed from July 1, 1804, to January 

23, 1895.* 
Mr. Deaiio S. Bliss, omployed on probatiou froin April 2G to Juno 30, 1895. 
Mr. F. V. Moss, temporarily crnployed from July I to July 15, 180d. 
Miss Gertrude Harrison, temporarily eniployed, March 13 to June 30,1805. 
Mr. F. C. Keudrick, tomporarily employed, May 18 to June 30, 1S93. 
Mr. James A. Dorsey, omployed as inassenger, and assistad in adding and copying, 

Mr. D. Hurley, clork of the computing division, mas employed during tho month of March 

In consequence of tho great amount of labor incident to the preparation of the Tido Tables for 

October 20, 1894, to June 30, 1805. 

copying our predictions. 

I89G, the following field officers mere assigned to this division for the periods moutioued: 
Mr. G. R. l'utnarii, January 30 t o  April 24, 1503. 
Mr. C. C. Yates, January 30 to April 3, 1SW. 
Mr. E. 1). Preston, Fcbrunry 19 to March 12, 1895. 
Mr. I?. W. Perkins, February 27 to March l G ,  1SO5. 
Mr. F. A, Young, February 28 to April 24, 1S96. 
Mr. W. I. Vinal, April 17 to June 15, 1895. 
Mr. Stehman Forney, May G to 23 and June 5 to 15,1805. 

CONCLUDING REMABKS. 

It is very much to be desired that the estimate of espel~ses for 189G be n ~ s d o  to inclndo pro- 
Viaion for a t  least two additioiial tidal computers; such 811 increase of cmployces would enable us 
to greatly iqoprovo the valuos given in our Titlo Tables and 011 the charts, for, as ineutioncd in my 
last aiiuual pepopt, tho working force of this divisiou for many years past has becn entirely iriatlo- 
Quato for really satisf;ictory service. It was found necessary to have the whole regular force of 
the division work overtime in order to coinplete tho manuscript Tide Tables for 189G, and it  gives 

Respectfully, yours, L. P. SEIDY, 
pleasure to testify to tlicir general zeal and industry. 

Actiptg Chief of the Tidal Division. 
Mr. ANDREW BRAID, 

Assicltant i n  Charge O f  the OlfiCe. -------- - 
Miss nrowor, hnving marriot1 ill Jllly, \vlLq ronppoiutod ns MI'S. 1'. 13. Ihrlingnnio; although roolronod ns only 

Writer on tho pny roil, she was nu exooptiouolly good Cornputor, and hor reaiguotion was e r o d  1088 to our service. 

S. Doc, 2 L - 1  
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REPORT O F  THE DRAWING DIVISION, COAST AND GEODETIU SURVEY OFFICE, 
FOR THE FISCAL YEAlt ENDING J U N E  30, 1895. 

DRAWING DIVISION, June 30,1895. 
SIR: I have the honor to submit the report of the drawing division for the past fiscal year. 
The drawing division was under the charge of Assistant W. H. Dennis until the 8th of May, 

1805, when he mas relieved by Assistant A. T. Mosman, who acted as chief of the divisiou uutil 
June lG, a t  which date I was put in charge. 

The same draftsmen who were employed a t  the close of the fiscal year 1894 continued tlicir 
service through the past year, with the exception of Mr. G. 3’. Pohlers, who was dropped from the 
rolls on August 31, 1804. 

The disposal of the current work among the draftsmen has been about as follows: 
Mr. A. Liudenltolil has attended to the corrections of the charts rendered necessary by recent 

surveys and examinations, especially those called for by tho work of the Army eugiuecrs upon 
river and harbor improvements. He has also contiiiued to prepare the progress sketches for the 
annual report, and to coiistruct the projections on copperplates. When not otherwise employed 
he has made au examination of the temperature and specific gravity obsorvations mado by the 
Survey in the waters of the Gulf of Mexico and the Gulf Stream, and prepared a sketch with 
report on these subjects. 

Messrs. H. Liudenkohl, E. H. Fowler, D. M. Hildreth, 0. H. Deetz, G. I?. Polders, E. P. Ellis, 
and W. R. Doores, have been mostly engaged upon drawings of harbor charts €or publication by 
photolithography. Among tho most noticeable of these may be mentioned a chart of the coast 
of Ualiforiiia near Point Yinos; oue of Sitka Harbor; Charleston Harbor; a series of charts of 
the Connecticut River to Hartford; a map of the District of Uolumbia, scale 1-9600; and several 
ddit ions to the series of charts comprising the north shore of Long Island Sound. 

Mr. E. J. Sommer has contiuued to make computations of triangulations in Alaska; to make 
drawings for the series of charts of the Alexander Archipelago, and to prepare informatioil for 
t h e  field parties iu Alaska. Since March, 1805, his attention has been principally devoted to the 
construction of an  atlas of the Alaska boundary, called for by the Joint Boundary Commission. 

Messrs. Fowler and Hildreth have prepared the greater number of projections applied for by 
field par ties. 

Mcssrs. Deetz, Ellis, and Doores have drawn a number of illustrations and diagrams for the 
report, and the last two meutioned and Mr. 1’. von Erichseu have iisually made the tracings of 
surveys in answer to applications for information. 

Mr. von Erichsen, besides the employment just mentioned, has been ongaged upon inking 
plene-table sheets, mcasuring areas, Inochanical drawings, llnd other iniscellanoous duties. 

Mr. Charles Mahon has been einployed on clerical work. 
During the past yeas the practice has been continued of retaining the tracings made in the 

office in answer to calls for information, and sending blue prints instead, whenever that could be 
done with propriety. In this way quite a respectable number of copies of topographic sheet8 has 
been obtained, which may 8erve many other purposes. 

The general work of the division during the year may be summarized its follows: 
DrawiugS were COmplCted for 22 new charts to be photolithographed, aud the drawings for 

charts are in progress. 
The drawings of 43 charts were revised and corrected for the new editions. 111 addition to this 

Work there were revised and corrected for reprints the drawings of 85 charts. 
The usual diagrams, sketches, and illustrations were drawn or revised for the report of the 

superin ten dent. 
Twenty topographic and 35 hydrographic Projections were constructcd, and til projections on 

copperplates. 
Tjventy-oliC topographic sheets were inked and lettered, aud a ah& m n w u g  deepsea 

soundings of tho northwest Atlantic brought UP to date. 
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Fifty-seven calls for information were receivod from the various Departments, and from the 
public, for which blue prints, tracings, or other iuformation were furnished, a detailed list of which 
is hereto attached. 

In conclusion, I beg leave to state that although the number of draftsmen has been found 
sufficient to auswer promptly to all calls for their services froiii other divisions of the office, as well 
as from other parties, it has been fouud uone too large to secure the desirable dispatch in the publi- 
cation of new snrveys and iu the incorporation upon our charts of importaut information, such as 
is almost daily received, which dispatC11 is extreiiiely desirable, cquaIly oil account of the reputa- 
tion of the institution, the safety of navigatiou aud tho dissemination of useful knowledge. 

Respectfully, yours, 
WILL WARD DUFFIELD, 

Assistant in Charge of the Drawing Division. 
Mr. ANDREW BRAID, 

deeistant in Charge of Olpice and Topography. 

REPORT OF THE ENGRAVING DIVISION, COAST AND GEODETIO SURVEY 
OFFIOE, FOR THE FISOAL YEAR ENDING JUNE 30,1895. 

ENGRAVING DIVISION, June 30,1895. 
SIR: I respectfully submit tho following report of the operations of this division during the 

flscrtl year ending June 30,1895. The statistics aro as follows: 

ENGRAVINQ. 

Number of new charts completed.. . -. . . . . -. . - - . . . - - - -. . - - - -. . - - - -. . - - - -. . -. . . - -. -. . 
Number of new editions of charts complotod. - - - -  . - - - - - - - - - - . . - - -. . - - - -. . - - - -. - - - ~ 

Number of sketches and illustrntions compkhd . . . -. . 
Numbor of new printing platos roisaued ..____ ._.__. ._____ ._..._ .____. ..___. _ _  _ _ _  .. .. . _ _ _  
Thirteon section maps of the District of Columbia complotod, 4 platos each . ~ -. ~ . ~. 
Number of new charts commencod ._____ ___. ._. __. . - - _-. ~ _ _ _ _ _  _ _ _ _  .__ - _ _  . . . ~. _ _ _  _ _  _ _ _ _  _ _  . 
Number of new additions of charts commenced.. -. . . - - - - . -. -. . . - - . - . -. . -. . 
Number of sketches and illustration8 commonced _ _ _  _ _ _  ._____ ._____ _____. . ~. ~. . _ _ _ _  _ _  _ _ _ _  
Ten section maps of tho District of Columbia commenced, 4 plates each . - -. -. ~ . ~ -. . ~ -. . 
Number of new printing platcs, reissue commencod. - - - -. . ~ - - -. . - -. . . . ~ -. . . ~ . ~ -. 
Number of chart plate8 oorrected for printing. - -. -. - - - - - - -. . . . - - -. . - - - ~. . ~. ~ - - . - - - . . - - -. 
Number of chart plat08 printod for the  chart room __._ -___.  - - __. .__ - __. ~. _. . . ._. - .._. _ _  ___. 
Number of sketches and illustrations corrected for printing. - - - -. - - -. .----I - - -. . -. . . -. 
Number of plates i n  progross during the p e r ,  not completed ._ - -. - -. - - - - ~ ~ ~ 

Number of unfinished plates on hand fbt the oloso of the yoar, vie : 
New charta __-_--._.____..___.___________._....____..________.----.-..-----.----.----. 
New editions of charta ..____ __.. ___.  __._ .____. _ _ _ _  _ _ _ _  .___. ._____ ._____ ._____ ~ _ _ _ _ _  _ _  
Sketches and illuetratione. -.-- .____. .__ - _ _  _ _ _ _ _ _  ..____ ___. ____. . .. ___. .____. _ _ _ _  _____. 
Five section maps of the District of Columbia, 4 plntos each -.-. ._._.. .___.. .___ .__ ._. 

-. 
. 

-. . . ~ -. . . -. -. -. . . -. . 

. ~ - -. ~ ~ - 

EI.ECTIZOTYPLNQ. 

16 
23 
7 
2 
62 

6 
21 
3 
40 
1 

709 
31 
47 

15 
13 
17 
20 

428 
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PHOTOGRAPHING. 

Number of negatives made ................................................................ 
Numbor of blue prints made .............................................................. 

Numbor of kintern didos niado for archives, northwost boundary, ctc. ...................... 
Nuniber of silver priuts mado ._ ___. _ _ _  ._ - -. __. . - - - - - - -. - - - - - - -. . . - -. . -. . - - - -. 

Numbor of uigrosino, or black prints niade _ _ _ _ _ _  __.__. .____.  ._____ _____. _ _  _ _ _ _  ._.__. __.__. 
Number of enlarged prints of Alaska views.. _ _ _ _  _ _ _ _  -. _ _  .. - _ _ _  . . -. _ _  ._____ _ _ _  _ _ _  _ _ _ _ _ _  __._ 

PIUNTING. 

Number of impressions for tho chert rooms ......................................... 37 289 

Numbor of impressions for ongra.ixig division. ...................................... 

h’umbor of improssions for Assistant in charge of OlXco. - - - - - . ~ - - - . - ~ - - . . - ~ - -. . ~ ~ 

Number of improssione for hydrographic inspector ~ - -. . - - ~ -. - - - - - - - -. . - - ~ - ~. - -. - - 
Numbor of impreasions for lithographore (transfer proofs). ~. - .  . ~. -. . - ~ - ~. ~. - - . . - - - -. 

~ 4 005 
74 

458 
125 

122 
889 
165 
61 
32 
35 

Total nuxiibor of iulpressious __. . ___. . __. -. . - - - - - . - - - -. -. - - - ~ - - - - - - - _  . - -  - ~. . -. . ~ -. . _ _  41 951 
Tho force of oilgravers wis reduced very materially during the year by tlie resignation of 

Mr. A. I’etersel~, tlic absence, on accouiit of sickness, of 31r. 15. ,J. ISntIiofl’er, :11111 the death of Mr, 
Gilbert P. Dawson, and for a tiiiie the siispcnvion of three extra erigrnvers-~lrillinrii Mackenzie, 
Peter TI. Geddes, and David Morris, tlie first two from Decernber 28, 3894, to March 7 and April 
19, ISD5-which lessened the output of work very much. Otliermitie the force lias continued 
tlirougli tlie fiscal year as lieretoforc reported. 

The old, or expert, engravers 1mve been employed 011 the braiiclies of tlie work that they have 
mado specialties, with the exception of siicli interruption as was iiecessary through tho corrections 
arising from resurveys a id  work necessary to propare tho plates for 1)nblicntion. 

Contracts for engraving were given ont during the latter part of the year to  nlessrs. K. F. 
Bartle rS; Son, of this city, to engruvo ten plates, viz: 

-- I I I Catalogue I 
S O .  

Title. I Scale. 

\’crniilion nay to Pecan Island. . . . . . . . . . . .  
Nantucket Shoals, Massachusetts. . . . . . . . . .  
Kyatitiis Harbor . . . . . . . . . . . . . . . . . . . . . . . . .  
Rpc Neck to Sew Roclielle . . . . . . . . . . . . . . .  
New I-Iaveti Harbor, Connecticut. . . . . . . . . . . . . . .  
h’ewport Harbor . . . . .  . . . . . . . . . . . . . . . . . . .  I - 2 O o o o  

Port Aiigelcs. ............................. 1-10  ooo 
Willapa Bay . . . . . . . .  . . . . . . . . . .  1-40 ooo 
Sitka Souiid . . . . . . . . . .  I I-solxKl 

1-20 000 

Mare Island Strait. . . .  . . . . . . . . . . . . . . . . . . .  I-IOOOO 

. . . . . . . . . . . . . . . .  
I 

And also ten sets of topogrq)hical slicets of tho District of COlUlnbitt 8iu‘vey, 40 plates, Sheets 
Nos. 25, 2G, 2i ,  28, 35, 9, 10, 19, 20, and 29, scale r-&-u, aiid l’rogress Sketch Xo. l G ,  Utah and 
Nevada, fieale T - ~ - ~ & - ~ ~ ~ .  

The most important charts coinploted duriug the year 81’0 us follows : 
Catalogue No. G ,  Quoddy Head to Cape Cod, scale r ~ & ~ ~ ,  cornploting that series on the coast 

Catalogue No. 120, New Yorlt Bay and Ilarbor, scale showing all irnprovemonts up to 

Catalogue No. 300, Passarnaquoddy Bay aud St. Croix l%iver, scale ro-+,-oa, completing the 

Catalogue Xo. 384, 13altimoro Harbor and approaches, Scala .T&~-~, being a rcsnrvey, and 

Catalogue No. 400, Hampton Roads, Virginia, scale %o--?jm,, being a large bcale chart engraved 

Chart So .  S, Sail Francisco to Bering Sea, scnlo s- -obco,  showing all improvornonts up to  

of Maiue. 

date. 

series of Ko&o-,, charts on the coast of Maine. 

&omillg the iinprovcments of the harbor, by the engineer Of the harbor board of Baltimore. 

on copper in the place of a photolithograph. 

date, including the isogonic linos. 
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Catalogue No. 8 100, Claronce Strait, Rovillagigedo Channel, and Portland Canal. 
Catalogue No. 8 200, Frederick Sound and Surnner Stmit. 
Catalogue No. 8 300, Lynii Canal and Stephcns Passago, being copperplate engraving, showing 

Thero wero also completed and published during the yoar four charts, new editions, showing 
corrections of surveys up t o  date. 

extensivo and important corrcctions, viz : 

Hunting Island t o  Ossabaw Island . . . . . . . . . . . .  I-% 000 

Tybee Roads, Savannah River and \l”assaw 1-40 000 
Sava1111al1 to Sapelo Island. . . . . . . . . . . . . . . . . .  1 - 8 0  000 

Sound.* 
....................... ... 

Cntnlogue I NO. 1 Title. Scale. 

I I I-- 

*Showing the iiiiproreiiieiits of the Snvnnilnll Kivcr by the United States Enfiiiieers up to December, xBg4. 
tghowing the surveys iunde by Assistants J. W. Donn, W. C. IIodgkiiis, and C. IT. Boyd in 1894. 

In fact, tho nuinher of original charts and platcs of nom editions of charts cotnpleted during 
the year is much la,rgor than has llerotoforo boon rcportod, and ombraces a great doal of new work 
aiid recent surveys. 

A large number of important platoS Vere continued during tho year, and iuaiiy of them 
advanced so far that they will bo Completed and published a t  an early date. 

Tho requisitions for printing made by the chart rooins h a w  becn iu oscess of the work done 
by Over 4 500 sheets, as compared with the vork done for the fiscal year oncling Juno 30, lS!& 
wllicll is accounted for to a grcat oxtont by t h e  printing, during tho months of July aut1 September, 
1894, aud JIarch, 1895, of 2 677 sheets from the plates of the District of Columbia survey, 1000 
of which were registered, that is to say, that i t  required the printing of four plates t.o UI a 1- io OllC 

registered Ijroof, equal to 4 000 proofs, conseqnently a great ded  of tiino mas  consumed, say tn.0 
inonths, that could otherwise liavo been devoted to the regu1a.r chart printing. The proofs were 
for the District of Columbia Engineer Commissioner, a,ud for distributio~i by tho chart ilivisiou. 

Tlic registration of the phot,olitliograph work has boeii continued ill  this tlivisioii for tho fiscal 
year eliding Julio 30, 1895. Tliirty-five now charts, ncw editions, new priiits, and re1)riiits were 
furnishc(1 during the year, malting an aggregate of 10 000 copies, together witli ti00 co1)ies of chart 
showing tho tides and currents of East River and Hell (fate, and 600 1):isters showiiig the resurvey 
of Charleston Harbor, and 5 000 copies of sheets NOS. 1, 2, 3, 4, and G of tho District of Columbia 
survey, enlarged four times. 

The plato printing office mas continued ,under the direction of Mr. F. Moore, foreman, until 
April 9, 1895, mheu he was taken sick, and mas run by Mr. Charles 5. Harlow, acting foremsii, 
until the 20th day of June, 1895, when Mr. D. N. Hoover, a former priiitcr of tho establishment, 
was appointed foreman. Tho force of tho printers and helpcrs has  reinained uiichanged, wit11 
the exception of the romoval of Abralia,m D. Lovi, printer, March 31, 18!)5, arid the aljpointjnent 
of George 13. Cramford, a former printer in t h e  office, in his placo, April 1, 1S95. 

The electrotype aud photograph rooms were coiitinued under tho directioii of Mr. I).  C. Ch:lp- 
man, assisted by RIr. L. 1’. Keyser, until the death of Mr. Chapman, Janua.ry 3, 1895, aiid on the 
1st day of February, 1895, Mr. Ihyser was appointed 011 probation. On tlio 14th of June, 1895, he 
\vas appoiiltod in Mr. Chapman’s place, the sppointmont taking ef€’ect July 1, 1895. 

Tho promotion of Jlr. Keysor 011 probation caused a vacancy in tho position of helper in the 
laboratory, which was filled by tho appointment Of Mr. Roy Thomas, February 15, 1895. 

Tho general work of the division has been performed by Mr. John H. Smoot, in his usual 
sicceptable Ilianuor j and the corrospouderice and detail work i n  regard to pliotolithogmphing, by 
hlr. JSugene lthodes, who performed his duties very satisfactorily uiitil September 30, 1894, When 
his connection with tho Survey coasod. 0 1 1  the 6th day of February, 1895, Mr. John H. Hobgood, 
Writer, mas assigned to the division, on probation, and 

The chief of tho division, Il. G. Ogdon, having been ordered on special duty Juno 9, 1894, 
making a resurvey of Boston Harbor, did not take chargo of the division the entire fiscal year, 

rendered very satisfactory service. 
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except for four days, from June 26 to  29, inclusive, when the acting chief, Qeorgs A. Fair- 
field, had been relieved; otherwise Mr. Fairfield performed the duties as acting chief the entire 
year. 

The following statistical tables show in detail the work of various classes executed by the 
division during the year : 

'late X( 
__ 

2349 
2393 
2184 
2196 
2356 
2390 
2396 
2346 
2333 
2247 
2281 
23 63 
2326 
2354 
2361 
2362 

2049 
1780 
2005 
2006 
I947 
I946 
1341 
2380 
2188 
'990 
2306 
2314 
1845 

2 3 6  
'934 
1400 
2395 
2029 
I880 
"33 
2408 

;:2 

2364 
2387 

2321 

2392 

2397 
2399 
235 I 
2402 
2405 

2365 
2365 

ORIGINAL PLATES COMPLFII\ED. 

Quoddy Head to Cape Cod.. ......................... 
New York Bay and Harbor.. ........................ 
Nantucket Sound and eastern approaches. ............ 
Cape Sable to Seminole Point..  ..................... 
Passamaquoddy Bay and St. Croix River.. . . . . . . . . . . .  
Nantucket Harbor .................................. 
Edgartown Harbor. ................................. 
Port Jefferson, Long Island.. ........................ 
Raritan River, Raritan Bay to New Brunswick. . . . . . . .  
Baltiniore Harbor and approaches. . . . . . . . . . . . . . . . . . . .  
Hampton Roads. .................................... 
San 1:rancisco to Bering Sea ........................ 
Olympia Harbor, Puget Sound. ...................... 
Clarence Strait, Revillagigedo Channel, etc . . . . . . . . . . .  
Frederick Sound and Suniner Strait. . . . . . . . . . . . . . . . . . .  
Lynn Canal and Stepheris Passage.. . . . . . . . . . . . . . . . . . .  

NEW EDITIONS COMPLETED. 

Straits of Florida. ................................... 
Cape San Blas to Mississip i Passes.. ................. 
Plum Island to Stratford Sfioal.. 1.. . . . . . . . . . . . . . . . . . . .  
Stratford Shoal to Xew York.. ........................ 
Choptank Kiver to hlagothy River .................... 
Hunting Island to Ossabaw Island .................... 
Savannah to Sapelo Island. ........................... 
From The Elbow to Lower XIatecutnbe K e y . .  . . . . . . . . .  
Long Key to Newfound Harbor Key .................. 
Lenion 13ay to 'l'ampa Bay ............................ 
Mobile Bay and entrance. ............................. 
Mobile entrance and eastern part of Nississippi Sound. . 
From the Passes to Grand Prairie..  . . . . . . . . . . . . . . . . . . .  
B a h n o r e  Harbor and approaches. .................... 
Charleston Harbor ................................... 
Tybee Roads and Savannah Kivcr ..................... 
Tampa Bay .......................................... 
San Diego Bay.. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  
San Francisco Bay to Straits of Juan de l b c a  . . . . . . . . . .  
Dixon cntrance to Cape St. Elias.. .................... 
Icy Bay to  Sexnidi Islands. ............................ 
General chart of Alaska .............................. 

Ca e Henlopen and the Delaware Breakwater.. . . . . . . . .  

REISSWIS COBfPLl?TI:D. 

Boston Bay and Harbor .............................. 
New York Bay and Harbor, upper .................... 

MISCELLANEOUS PLATES COJIPI.I?TED. 

Base map, triangulation between western Nevada arid 
Pacific coast ....................................... 

Base map, triangulation between western Nevada and 
I'acific Coast. ..................................... 

Base map, title and notes.. ........................... 
Sketch of distribution of tlie principal astronomic skitioil: 
Rasernapof Alaska .................................. 
Rase map of Alaska, isogonic l ines . .  . . . . . . . . . . . . . . . . . .  
Base map of Alaska, stations.. ....................... 

Map of the District of Columbia, roads . . . . . . . . . . . . . . .  
Map of the District of Coluiiibia, water . . . . . . . . . . . . . . .  

DISTRICT MAPS COMPLETED. 

Scale. 

1-400 000 
1-80 ooo 
1-80 OOO 
1-80 OOO 
1-40 000 

'1-10 ooo 
1-20 OOO 
I-IO OOO 
1-20 OOO 

1-20 OOO 

1-20 OOO 
1-200 OOO 
1-200 ooo 
1-200 OOO 

1-40 000 

1-3 b o o o  

1-400 000 
1-400 000 

1-no ooo 
1 - 8 0  OOO 
1-no OOO 
1-80 ooo 
1-80 ooo 
1-80 ooo 
1 - n o  ooo 
1-80 ooo 
1 - 8 0  ooo 
1-80 ooo 
1-80 OOO 
1-20 000 
1-40 000 
1-30 000 
1-40 000 
1-40 000 
1-40 000 

1-1 200000 
1-1 200OOO 
1-1 200Ooo 
1-3 600 000 

1-80 OOO 
1-40 000 

-13 700 000 
-13 7" OOO 
-13 700000 

1-4 800 
1-4 800 
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2365 
2365 
2366 
2366 
2166 

Catalogue 
NO. 

' Map of the District of Columbia, woods.. . . . . . . . . . . . . . 
Map of the District of Columbia, curves . . . . . . . . . . . . . . 
hIap of the District of Colunibia, roads . . . . . . . . . . . . . . . 
hlap of the District of Columbia, water . . . . . . . . . . . . . . . 
hlan of the District of Coluuibia. woods.. . . . . . . . . . . . . . 

5 
5 
6 
6 
6 
6 
7 
7 
7 
7 

8 
8 
8 

1.5 
' 5  
15 
1.5 
16 
16 
16 
16 
17 
17 
17 
17 
I8 
IS 
IS 
I8 
25 
25 
25 
25 
26 
26 
26 
26 
27 
27 
27 
27 
28 
28 
28 
28 
35 
35 
35 
35 

8 

200 

2.50 
271 
362 

6400 
8240 

1.5 
I8 

115 
I 16 
I55 
156 
I75 
176 
I94 
331 
379 

- 
'late No. Title. 

i DISTRICT MAPS COMPL~GD-coiitiiiued. 

2366 
2367 
2367 
2367 
2367 
2365 
23&Y 
2368 
2365 
2374 
2374 
2374 
2374 
2375 
2375 
2375 
2375 
2376 
2376 
2376 
2376 
2377 
2377 
2377 
2377 
2382 
2382 
2382 
2382 
2383 
2383 
2383 
2383 
2384 
2384 
2384 
2384 
2385 
23% 
2385 
23% 
2386 
2386 
2386 
2386 

2418 
2400 
2419 
2416 
2403 
2414 

2049 
17% 
2005 
2006 
1946 
1341 
2413 
'990 
1845 
2410 
I944 

;\lab of the District of Columbia; curves.. . . . . . . . . . . . . . 
Map of the District of Colunibia, roads . . . . . . . . . . . . . . . 
hlap of the District of Colurnbia, water . . . . . . . . . . . . . . . 
hlap of the District of Columbia, woods 
hlap of the District of Columbia, curves 
Map of the District of Columbia, roads 
Map of the District of Columbia, water 
Map of the District of Columbia, woods 
Map of the District of Colmiibia, curves 
Map of the District of Columbia, roads. 
Nap of the District of Columbia, water 
Map of the District of Columbia, moods 

hlap of the District of Columbia, roads . . . . 
Map of the District of Columbia, water . . . . . . . . . . , . . . . . 
Mnp of the District of Columbia, woods 
hlap of tlie District of Columbia, curves 
Map of the District of Coluiiibia, roads 
hlap of the District of Columbia, water 
hIap of the District of Columbia, woods 
Nap of the District of Columbia, curves 
Map of the District of Columbia, roads. . . . . . . . . . . . . . . . .! 
Map of the District of Columl~ia, water . 
Nap of tlie District of Coluiiibia, woods . 
hlap of the District of Coluuibia, curves. . . . . . . . . . . . . . . . 
Nap of tlie District of Colunihia, roads . . . . . . . . . . . . . . . 
Map of the District of Columbia, water . . . . . . . . . . . . . . . . 
Map of the District of Coluinbin, woods.. . . . . . . . . . . . . . 
Map of the l)istrict of Columbia, curves. . . . . . . . . . . . . . . .. 
Map of tlic District of Columbia, roads.. . . . 
Xap of the District of Columbia, water . . . . . . , . . . . . . . . 
Map of the District of Columbia, woods. . . . . . . . . . . . . . . . 
Nap of the District of Columbia, curves. . . . . . . . 
&lap of tlie District of Colurnbia, roads.. . . . . . . . . . . . . . . . 
Map of the District of Columbia, water. . 

Map of the District of Columbia, curves. 
hlap of the District of Columbia, roads.. . . . . . . . . . . . . . . . .  
M;ip  of the District of Columbia, water. . . . . . . . . . . . . . . . .I 
Map of the District of Columbia, woods. . . . . . . . . . . . . . . .; 
Map of the District of Columbia, curves.. . . . . . . . . . . . . . . 
Map of the District of Colurnbia,'roads. . . . . . . . . . . . . . . . . 
Map of the District of Columbia, water.. . . 
Map of the District of Columbia, woods. . . . . . . . . 
BIap of the District of Columbia, curves.. . . . . . . . . . . . . . . 

Map of the District of Columbia, curves . . . . . . . . . .  

.I 

.i 

Map of the District of Columbia, woods. I 

! PLATFS COMbflINC1SD, OHIGINAIS.  

i 

I 
i 

Vermilion Bay to Pecan Island. . . . . . . . . . . . . . . . . . . . . . . . . 
Eastern entrance to Saritucket Sound. . . . . . . . . . . . . . . . . . 
Itye Neck to New Roclielle.. . . . . . . . . . . . . . . . . . . . . . . . . . . 
New Haven Harbor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Seacoast aiid interior harbors of Washington . . . , . . , . . . . 
Sitka Sound, Alaska.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I N E W  I$DITIONS O F  PLATES COMMENCED. 

i Straits of Florida.. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . 
cnpe S ~ I I  Has  to the Nississippi Passos.. . . . . . . . . . . . . . . . 
1,oiig Island Sound, Plurn Island to Stratford Shoal. . . . . 
1,oiig Island Sound, Stratford Shoal to New York.. . . . . . 
IIunting Island to Ossabaw Island. . . . . . . . . . . . . . . . . . . . . . 
Savaiiaali to Sapelo Islaiid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sail Carlos Bay to Lemon Bay, iiicludiiig Charlotte Hnrbor . I 
Lemon Ray to Tampa Bay.. . . . . . . . . . . . . . . . . . . . . . . . . 
Mississippi River, fronl the Passes to Grand Prairie. . . . . ., 
Newburyport Harbor.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cape Henlopen and tlie Delaware Breakwater. . . . . . . . . . . I 

i 

- 
Scale. 

1-4 so0 
1-4 So0 
1-4 So0 
1-4 so0 
1-4 So0 
1-4 800 
1-4 so0 
1-4 800 
1-4 so0 
1-4 so0 
1-4 so0 
1-4 so0 
1-4 so0 
1-4 800 
1-4 so0 
1-4 so0 
1-4 So0 
1-4 Sco 
1-4 so0 
1-4 h 
1-4 So0 
1-4 t;oo 
1-4 800 
1-4 so0 
1-4 So0 
1-4 ,%o 
1-4 &IO 
1-4 So0 
1-4 800 
1-4 so0 
1-4 so0 
1-4 So0 
1-4 so0 
1-4 so0 
1-4 so0 
1-4 800 
1-4 So0 
1-4 800 
1-4 800 
1-4 So0 
1-4 so0 
1-4 800 
1-4 800 
1-4 800 
1-4 so0 
1-4 800 
1-4 So0 
1-4 fioo 
1-4 800 
'-4 so0 

1-80 ooo 
1-40 o 
1-10 ooo 
1-20 OOO 

1-300 ooo 
I-t;o ooo 

1-400 000 
1-400 ooo 

I-So ooo 
I-% ooo 
1-80 ooo 
1-80 ooo 
1-80 ooo 
1-80 ooo 
1-80 ooo 
1-20 OOO 
1-20 OOO 
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384 
437 
440 
469 
477 

5106 
5050 
8ooo 
8500 

'1' 

369 

25 
25 
25 
25 
26 
26 
26 
26 
27 
27 
27 
27 
28 
28 
28 
28 
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'late No 

2406 
2 3 6  
I934 
2415 
1400 
239'5 
2029 
18% 
1 I33 
2 4 d  

2357 

2397 
2402 
2405 

2382 
23% 
2382 
23S2 
2383 
2383 
2353 
2383 
23% 
2384 
2384 
2384 
2385 
2335 
2385 
238.5 

35 2386 

E i 
; I :::: 
:: I ::z 
IO I 2 4 9  

2 0  I 2412 

35 
9 2404 

9 2404 

I O  I 2409 

19 2411 

2 0  I 2412 
20 1 2412 
20 , 2412 

29 I 2420 
29 2420 
29 2420 
29 I 2420 

I 

191 
I97 
'99 
2 0 0  

906 
2372 
2373 
2318 

Title. Scnlc. 

NEW EDITIONS OF PLATES c o ~ ~ ~ r ? : ~ c ~ ~ : ~ - c o n t i n u e d .  : 

. I  
I 
i 

naltiniore Harbor and approaches.. . . 
Charleston Harbor.. . . . . . . . . 
Tybee Roads, Savannah Rive (1 1~'assaw Sotrntl. . . . . . 
Key West I-Iarbor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Entrance to Tampa Bay . . . . . . . . 
San Diego nay, California. . . . . . 
San I h n c i s o  13ay to the Strait of 
Dixon entrance to Cape St. Blias 
Icy Ray to Seuiidi Islands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I  
Gerieral chart of Alaska . . . . . , . . 

...................... 
1-40 000 
1-30 (m 
I -40.000 
1-50 000 
1-40 000 
1-40 m 

1-1 2 o 0 m  
1-1 2oooom 
1-1 2 o o m  
1-3 6ooooo 

REISSUES COMMI?:XCED. 

New York Bay and ILarbor . . . . . . . . . . . . . . . . . .  

i >fISCHI,I,ANISOUS, COM hf ESCHI). 

I Plate of title and notes for progress sketches. . . . . . . . . . . . . 
Rase map of Alaska, isogonic l ines . .  . . . . . . . . . . . 
Base map of Alaska, stations. . . . . . . . . . . . . . . . . . . . . . . . . . . 

DISTRICT O F  COLUMBIA SURVEY. 

Map of the District of Colunibia, roads. . . . . . . . . 
Map of tlie District of Columbia, water. . . . . . . . . 
Map of the Ilistrict of Columbia, woods. . . . . . . . 
Map of the District of Colutiibia, curves.. . . . . . . . . . . . . . . 
Nap of the District of Colunibia, roads . . . . . . . . . . . . . . . . 
Map of the District of Columbia, 
Map of tlie District of Colurnbia, 
Map of tlie District of Columbi:i, 
Map of tlie District of Columbia, 
Rlcip of the District of Columbia, water . .  . . . . . . . . . 
Map of the District of Coluriil)ia, woods. . . . . . . . . . . 
Map of tlic District of Coluiubia, 
Map of the District of Columbia, 

I Map of the District of Columbia, water . . . . . . . . . . . . . . . . 
Map of the District of Coluilibia, woods. . . . . . . . . . . . . . . 
Map of the District of Coluriihia, curves . . . . . 
BIap of tlie District of Columbia, roads. . . . . . . . . . . . . . . . . , 
Map of tlie District of Coluiiibia, water . . . . . . . . . . . . . . . . '  
M:ip o f  the District of Columbia, woods.. . . . . . . . . . . . . . . 
Rial) of the District of Colutril)ia, curves . . . . . . . . . . . . . . . 
M:ip of the District of Colunibia, ro:itls. . . 
Map of tlie District o f  Coluiiibia, water . . 
Map of the District of Columbia, wootls.. 
Map of tlic District of Coluinbia, curves . . . . . . . . . . . . . . . 
Map of tlic District of Columbia, r o d s  . . . . . . . . . . . . . . . . 
Map of the District of Colunibia, water 
RIap o f  the IXstrict of Coliriiibia, woods 
Map of the District of Coluinbia, curves 
Map of the District of Colunibia, roads 
blap of the District of Coluiiibin, watcr . . . . . . . . . . . . . . . . 
Map of the District of Colutnl)i:i, woods.. . . . . . . . . . . . . . . 
RIap of the District of Colunibia, curves . . . . . . . . . . . . . . 
Map of the District of Colunil)i:i, roads . . . . . . . . . . . . . . . . 
Map of the District of Colunibia, rvater . 
Map of the District of Colunibia, wootls. 
Map of tlie District of Coluiiibia, curves . . . . . . . . . 
Map of the I h t r i c l  of Columbia, roads . . . . . . . . . . . . . . . . 
Map of the District of Colurrihia, water . . . . . . 
Map of the District of Colunibia, woods.. . . . . 

. . . . . . . . . .  

Map of the District of Columbia, curves . . . . . . . . . .  

UNFINISHED CHARTS CONTINUED. 

Lakes norgnc and Pontchartrain , . . . . . . . . . . , . , . . . . . . . . , 
Soutliwest Light to Ship Island Shoal . . . . . . . . . . . , . . . . . , 
Poitit nu Fer to Marsh Island . . . . . . 
Vennilioii Bay to Pecan Island. . . . . 
Eastern entrance to Nantucket Sou11 

WoodsHoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rye Xeck to Ncw Rocliellc.. . . . . . . . . . . . . . 

1-40 000 

1-4 800 
1-4 800 
1-4 ,so0 
1-4 800 
1-4 h 
1-4 So0 
1-4 800 
1-4 800 
1-4 800 
1-4 800 
1-4 800 
1-4 800 
1-4 800 
1-4 800 
1-4 sw, 
1-4 S m  
1-4 so0 
1-4 800 
1-4 so0 
1-4 800 
1-4 800 
1-4 800 
1-4 800 
1-4 So0 
1-4 &XI 
1-4 800 
1-4 800 
1-4 so0 
1-4 800 
1-4 t(00 
1-4 ~GQ 
1-4 Soo 
1-4 So0 
1-4 800 
1-4 ,U, 
1-4 ,&XI 
1-4 800 
1-4 800 
1-4 800 
1-4 &.m 

1-80 ooo 
1-80 ooo 
I-#% Mo 
I-,% o(w 
I -40 000 
1-10 ooo 
1-10 m 
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’lute No. 

__ 

i 
! 
i 
i 
I 

! 
i 

I 
I 

I 

Title. 

___ 
cota1ogur 

No. 

2344 j Newport Harbor, etc .................................. 
2416 ! New Haven Hirbor, Comccticut. ....................... 

Port Townsend, Wasliirigton . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Strait of Juan de Fuca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

353% 
362 

6405 
6300 
6400 
5795 
8240 
644 I 

114 
1’5 
I 16 
I 26 
I34 
I75 
353 
353 
369 
369 
428 
469 

5100 

12 
16 
16 

9 

I Uh’1~INISHJ:‘D Cr~IA1~TS-coritinued. I 

2352 
21 19 
2403 
2330 
2414 
2166 
‘969 
2162 
2154 
I935 
1992 
24’3 
2359 
2360 
23 70 
2371 
4345 
2515 
I534 

2316 
2317 
2338 
2350 

2404 

Seattle Harbor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
Newport to Plum Islalid.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  
Plutii Island to Stratford Shoal. . . . . . . . . . . . . . . . . . . . . . . .  
Stratford Shoal to New York . . . . . . . . . . . . . . . . . . . . . . . . .  
Delaware River, l’eiins Neck to PIii1arkl~)liia . . . . . . . . . .  

9 
10 
IO 
IO 
IO 

19 
19 
‘9 
‘9 
2 0  
20 
2 0  
2 0  

29 
29 
29 
20 

2404 
2409 
2409 
24El 
2405) 
241 1 
241 I 
2411 
241 I 
2412 
2412 
2412 
2412 
2420 
2420 
2420 
2420 

171: 
1718 
I 702 
I 720 
1721 
1873 
1874 
1723 
172s 
I744 
I705 
1781 
1763 - 

I’otoniac River to Choptank Itivcr. . . . . .  : . . . . . . . . . . . . . .  
San Carlos Bay to Leuion Bay. ........................ 
h’arragansett Bay, Upper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Narragansatt Bay, Lower ............................. 
h’cw York Bay and Harbor, Upper. .................... 
New York Bay and Harbor, Lower. .................... 
\Vinyali Bay and Georgetown Harbor. . . . . . . . . . . . . . . . . . .  
Key West Harbor ..................................... 
Sail Diego to Santa Mouica.. .......................... 

PROGRESS SKETCIIES, UNFIKISHED. 

Sketcli No. 12, Pennsylvania, Sew. Jersey, and l’irginia . , 
Sketch No. 16, Nevada and litall, rivers ................. 
Sketcli So. 16, Nevada and Utah, triangulation ......... 
General base map of the United States, rivers. . . . . . . . . . .  

hlap of the District of Columbia, roads.. . . . . . . . . . . . . . . .  
Nap of the District of Coluuibia, woods.. . . . . . . . . .  

Map of tlic District of Colurnl)in, curves. . . . . . . . . . . . . . . .  
Map of the District of Columbia, roads . . . .  
Map of the District of Colunibia, w o  
Map of the District of Columbia, wa 

hIap of tlic District of Colunibia, roads . . . . . . . .  - .  . . . . . .  
;\lap of the District of Colunibia, woorls.. 

rict of Coluniliia, watcr , . 
rict of Columbia, curvcs.. . . . . . . . . . . . . . .  
rict of Colunibia, roads.. . . . . . . . . . . . . . . .  
rict of Colmnbia. wootls. . 

Map of the District of Coluriibia, water . . . . . . . . . . . . . . . .  

hIap of the District of Columbia, curves.. . . . . . . . . . . . . . .  

 ab of tlie District of Columbia; water . . . . . . . . . . . .  .: . .  
hlap of the District of Coluriihia, curves. . . . . . . . . . . . . . . .  
Map of the District of Columbia, roads.. . . . . . . . . . . . . . . .  
Map of tlic District of Colurnbia, 
Map of the District of Columbia, 

. . .  .I 

. . . .  

- ( . i  RIap of the District of Columbia, 

I 

Atlantic Coast Pilot views,etc.. ........................ 
Atlantic Coast I’ilot views, etc. . . . . . . . .  
Atlnntic Coast I’ilot views, etc. . . . . . . . . . . . . . . . . . . . . . . . . .  
Atlaiitic Coast l’ilot views,etc. . . . . . . . . . . . . . . . . . . . . . . . . .  
Atlantic Coast I’ilot vicws, etc. . 
Atlaiitic Const Pilot views, etc. . 
Atlantic Coast Pilot views, etc 
htlantic Coast Pilot views, etc 
Atlantic Coast Pilot vicws, etc. . 
Atlantic Coast Pilot views, etc 
htlmtic Coast I’ilot views, etc. . . . . . . . . . . . . . . . . . . . . . . . . .  
?tlaritic Coast I’ilot views, ctc. ......................... 

ATI.ANTIC COAST. 

Atlantic Coast Pilot views, etc. . i . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  

Scnlc. 

1-20 OOO 
1-20 OOO 
1-20 OOO 

1-200 OOO 
1-300 000 

1-40 000 
1-80 OOO 

1-60 ooo 
1-80 OOO 
1-80 OOO 
1-80 OOO 
1-80 OOO 
1-80 OOO 
1-40 000 
1-40 000 
1-40 000 
1-40 000 
1-40 000 
1-50 OOO 

1-20 OOO 

1-200 OOO 

1-1 OOOOOO 
1-1 oooooo 
1-1 OOOOOO 
. . . . . . . . . . .  

1-4 so0 
1-4 800 
1-4 800 
1-4 so0 
1-4 800 
1-4 800 
1-4 800 
1-4 k U 3  

1-4 800 
1-4 800 
1-4 800 
1-4 so0 
1-4 800 
1-4 800 
1-4 800 
1-4 so0 

1-4 800 

1-4 800 

1-4 k0 

1-4 800 
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Statement of electrotyping f o r  thejtfiscal year from July 1,  1894, to June 30, 1895. 

4 
4 
2 
2 

Date. 

2 

3 
5 
3 

made. 

Date. 

1894. 
.................... July 

August . . . . . . . . . . . . . . . . .  
September ....................... 
October ................ 

1894. I 

Negatives 

4 
I 

4 

July. ........................... 
August ......................... 
September. ..................... 
October ........................ 
November ...................... 
December ..................... 

1895. 
January ........................ 
February ....................... 
March .......................... 
April ........................... 
May ........................... 
June ........................... 

. . . . . . . . .  

. . . . . . . . .  

7 779 
9 4.51 
6 409 
3 089 a 2; 
3809 
5 712 
6 237 
5 559 

10 996 
8 393 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . .>. . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
49 
53 

For the Coast 
Survey. 

I7 ! 40 ..................... 
50 I . . . . . . . ' . . !  . . . . . . . . . .  ' 

I 

.................... 

17or the State De- 
partment. 

-. 

I 
Alto. I D S S O .  

I .  
.- 

I I 
. . . . . . .  I . .  . . . . . .  . . . . . . . . I  . . ...... . . . . . . . . I  . . . . . . . .  

................. 

. . . . . . . .  q . . . . . . . .  
i x  . . , . , . , . 

. . . . . . . . . . . . . . . . .  . . . . . . . . I . .  . . . . . .  

. . . . . . . . . . . . . . . .  

. . . . .  ... I '  . . ..... 1 1  4 . . . . . . . . . . . . . . . .  -- _.- 

January . . . . . . . . . . . . . . . .  
February . . . . . . . . . . . . . . .  
March. .................. 
April . . . . . . . . . . . . . . . . . . .  
May . . . . . . . . . . . . . . . . . . .  
June . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  l- Total. 

2 
I1 
5 
9 

13 
'7 -- 

122 

I;; I:::::::::: I2 

48 ........... 
I62 1 . .  . . . . . . . .  

8 
21 2 l  I1  

-7 I .. . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  

35 ......... 

21 1 15 I . . ........ 
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Dote. 

---- 
1894. 

July.. ........ 
August . . . . . . .  
September .... 
October 
November.. .. 
December .... 

. . . . . .  

1895. 

January . . . . . .  
February.. ... 
March. 
April ......... 
May ......... 
June ......... 

. . . . . . .  

Statement of printing from July 1,1891, to June 30,1895. 

Chnrt __ 

Files. 
room* I 
2 276 12 
2874 2 
I 710 I 
I954 9 
2 711 . . . . . .  
2594 . . . . . .  

4 121 4 
3 305 3 
3 239 10 
3907 5 
3520 . . . . . .  
5078 . . . . . .  

I I Engroving 
division. 

....... 

....... 
4 
1 
I 

. . . . . . .  

. . . . . . .  
6 
7 
2 

....... 

-___ 

32 
6a 

49 
74 
53 

48 

2 ;  

52 
83 
51 
66 

Total.. .. . /  37 289 46 - 

~~ 

1894. 

Verifi. 
ation. 1 

Hydro 
gmph. 

ic 
I Office. 

40 ...... 

49 . . . . . .  
22 

18 . . . . . .  
20 ...... 
22 . . . . . .  
64 45 
27 26 
25 . . . . . .  

404 74 
--- 

I 

I 1  

34 I4 ::::::I 14 13 

. . . . . .  . . . . . . . .  

..... ., IO 28 
I587 . . . . . . . . . . . .  . . . . . . I  4 1 . . ...... 

.................... 

. . . . . .  2 ....... ----- 
8 125 2 97s 

- _ _ _ - ~  

....................... 2 816 

........................ 2 527 

....... .(. . . . . . . . . . . . . . . .  2 256 

......................... 2695 

. . . . . . . .  ............... I. 3 040 

61 i. ............... 2 945 

. . . . . . . I  ................ 4 261 
. . . . . . . .  12 ........ 3 465 
........'........I 116 5 0 2 8  
. . . . . . . . . . . . . . . .  1 ....... 4 113 

5 168 ----I ---- 
..... . . .  . . . . . . . .  ........I 3 634 ........................ 

61 I2 1 116 41 951 

Number of plates printed front for the chart room from July 1, 2894, to June 30, 2695. 

Dnte. 32-inch +-inch 1 press. 1 press. 

Total ................................. - 

p i n c h  
press, 
old. 

1 0  

20 
I' 

16 

19 
4 

19 
I4 
I2 
20 
25 
14 -- 

I 84 

--- 
jRinch 

new. 
pres, 

IO 
7 ....... 

I O  
10 
I O  

12 

2 
'7 

14 
8 
14 

114 
-- 

- 23 I 709 - 
Four hundred and twenty-eight plates corrected for printing. 

Itespeotfully, yours, 
WILL WARD DUFFIELD, 

Asaista9it and O?iief of tho Drawing Division. 
Mr. ANDREW BRAID, 

Aasistant in Charge oj* tlie O@ce. 
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REPORT OF THE CHART DIVISION, COAST AX11 QEODETIO SURVEY OFFICE, 
FOE THE FISCAL PICAIL ENDING J U N E  30, 1895. 

CIIART DIVISION, Jzine 30, 1895. 
SIR: I have the honor to  submit the followiitg report of the chart division for the fiscal year 

This division has beeii under my charge duriiig the year, and the fo11owiug-u:Lmed persons 
ending June 30, 1895: 

have beeu attached to it, whose general duties linve been as noted: 
Bliss L. A. Maps,  booklreeping mid correspoutlence. 
31r. IT. R. Garland, issuing stid correcting charts. 
RIr. ,J. Ll. Barker, correcting ch:wts. 
Miss M. L. IIaiidlan, coloriug charts. 
Mr. Neil &-y.znt, receiving and stmuping charts. 
hlr. A. G. R;~it~lall, correcting c1t:irts. 
Mr. 1-1. Sidney ICing, coloring and correcting charts. 
Mr. J. IC. I f;Lgmntlii, messenger. 
Mr. A. Upperinan, mounting sheets and joiiiing charts. 
Mr. Preston Boisseau, messenger. 
Mr. J. A. Dorsey, coloring charts. 
Mrs. Mary I,, Godmitt, coloring charts. 
Mr. John W. Niuer, messenger. 

Tlie chaitges i t i  tlie force have been as follows: 
Mr. J. IC. IIagmann, disinissetl July 11. 
Nr. l’reston Boisseau, assigned J u l y  25. 
nlr. LE. Sidney Ring, trnusferred to division of library mid archives Augnst 15. 
Mr. ,J. A. I)orsey, tletailetl to other duty iu  Oflice September 25. 
Mr. J .  €I. Barlrer, died October 31. 
BIr. Preston Boisseau, transferred to division of library :mtl archives April 27. 
Mrs. Mary L. Godwiu, assigned on April 20, aiitl \viis detailed for duty a t  the Treasury 

Dcpartlneitt on May 1, ant1 m:is 1)er1n;iiien tly transferred to that Department on July 1. 
N r .  John W. Mitier, assigiied April 29; trausferred to other duty in oftice June 6. 
Jlr. Preston Boissc;in, nseigtietl June ‘7. 

Misses Maps ; L I I C ~  LIaiiclliiu and JIwsrs. Bry:Liit, G;~rlatid, ltuudall, l J lq )e rm;~ i ,  ant1 Boissemx 

Tlie following persons were temporarily assigned iu tho month of July from other divisions iu 
are now on duty iii the division. 

the Ofice: 
iMr. Daniel IIurley, coloring charts, two days, frotit computing division. 
Mr. 11. R. bIcOabe, correcting ch;Lrts, ten clays, from engraving clivison. 
Mr. G. Hergeslieimer, correcting cIi:brts, ten ilsys, from engraviug division. 
Nr. E. Thompson, correcting charts, ten days, from engraving division. 

The forco i l l  this division has beeu too small to properly stterid to tho work assigned t o  it, 
having been orily seven in number from November to  June, ixiclusive, in consequerice of which 
tliere was uriavoidable delay in filling orders, arid especially 80 in May and Juue when the call for 
charts is coinparatively large. Tltere slioultl be iiine persons in the force, which mould evou then 
be t;maller by one or two than in the years from 1889 to 1803. 
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1 1892 . . . . . . . . . . . . . . . . . .  
1893 . . . . . . . . . . . . . . . . . .  

The following table ropresents in briof tho more important features of the relatiou of the chart 
issue of this year to that of tho six years next prowding: 

Contparisow of issues of charis d i w i i q  the jiscal years noted. 
... ---- -. -. .... __., 

I 1 Total. I Free distributioii. Gross sales. Yet snles 

52 675 1 23 041 23 451 
55 026 24 215 I 27 310 

9 831 1 29 224 1 I3 209 I 27 214 
11 805 I 27 716 I 1 2  409 25 366 

1 1 1  845 23 969 IO 631 I 21 230 
IO 507 I 26 564 1 1 1  773 I 23 136 

I 

I2  506 
1 1  605 
9 595 

1 0  405 
I- _I .. ............. - . .:--I 

The total issue is a triflo smaller then that of last year, and 5 pcr cent smaller than tho average 
of the previous six years. Tho iict sales, i. e., the gross sales less copies returiied by sales agoiits, 
have increased 0 per cent iu copies and 8 per ceut in v;blue ;is courlmcd with the previous ywr ,  mid 
aro 13 per cent less in copies and value than those of tho previous six years. 

The distribution of charts to libraries has bcou continlied, :LS iiotcd iu tho tablo of issues, 
otc., given further on. 

A new edition of the chart cataloguc W ~ B  receivod 111 Jiintiary, 1895, and about 1 500 copice 
have sinco beeii distributed. 

The correspondence for tlie year has aniouiited to 3 .XS  letters written. 
There have beeu delivcred to this division for issue iti tlie past year tlirec iiew charts from 

copperplates and sixteen nom iit1iogr;iphic: c1iart.s aud rna.ps, itinetecu in all, viz: 

Date. 

1894. 
J ~ I ~ Y  25 

1895. 
Jan. 29 
June IO 

1894. 
Oct. 3 
Oct. 3 
Oct. 3 
Oct. 3 
Oct. 3 
Oct. 25 
Nov. 6 
Dec. 13 

Feb. 2 
Apr. 22 
Apr. 29 
Apr. 29 
May 27 

June 19 
Julie 21 

1895. 

May 37 

. 
Catnlogue 

No. 

198 

300 
6 

3 6 1  
3062 
3 6 3  
3064 
3066 
8244 
247 

8240 

8050 
251 
255 

5476 
465 
266 
265 
253 

._ ...... __ -. .. - .. - ... __ . __ . . . .  .. 

Title, 

ESGKAVI.:l). 

Caillou Bay and Ship Shoal, Louisiana. 

Passamaquoddy Ray and St. Croix River, Maine. 
Quoddy Head to Cape Cod. 

LITIIOGRAPIIED. 

District of Columbia, KO. I ,  topographic map. 
District of Colunibia, No. 2, topographic map. 
District of Columbia, No. 3, topographic I I I : ~ ~ .  
District of Columbia, KO. 4, topographic map. 
District of Coluiribia, So.  6, topograpllic map. 
Sitka Harbor and approaches, Alaska. 
Ilyannis Harbor, Massachusctts. 
Sitka Sound, Alaska. 

Dixoii elitratice to head of Lynn Canal, Alaska. 
Connecticut River, Deep Rivcr to I-Iiggaritiin, Colin. 
Connecticut River, Higgaiiutii to Rocky Hill, Conu. 
I'feiffer Point to Cy r e s  Point, Califorilia. 
St. Johiis River, Pagtka  to Lakc hlotiroe, Florida. 
Fairfield to Gcorgcs Rock, Connecticut. 
East Bridgeport to Fairfield, Coiin. 
Connecticut River, entrance to Deep River, Coniiccticut. 

Thirty i~iiie new ooppcr-l)l:Lto cditiolis of c1i;wts iuttl eight ~ C W  lithographic editions, forty 
S8ven in all, have been delivurod to this division for issnu. 
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The receipts, issues, and general distribution of chart.8 are given in the following tables: 

ISSUES O F  CIIAKTS. 

.............................................................. 
............................. 

. . . . . . . . . . . . . . .  ......................... 
Sales agents. 
Sales by office and chart division.. . . .  
Congressional account 
Hydrographic Office, Navy. . . . . . . . . . .  ...................... 
Light-House Board. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Coast and Geodetic Survey Office.. ...................................... 
Executive Departments. ........................... ..................... 
Foreign Governments ............................. ..................... 
Libraries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total ............................. ............................... 

I July I ,  1894, to Jutre 30.18g5. 

Number. 
. -~ 

25 635 
929 

3 372 
9 570 
2 116 
3 243 
3 033 

286 
2 237 
1 035 -- 

! 51 456 

On hand by book July I ,  1895.. ...................................... 1 34 485 
Difference between book and count.. ...................................... .I 

On hand by count July I ,  1895..  ..................................... 

Very rospectfklly, yours, 

205 

34 280 
-- 

- I 
I __- 

Value. 

- 345.95 
I 588.45 
4 0 1 7 ~ 1 0  

855'75 
I 410'45 
I 183.05 

131'50 
824'30 
495'95 

22 279'65 
3 122'65 

--- 

25 402'30 

12 763.60 
82.65 

12 680.95 

G E R S H ~ M  BRADPORD, 
Assistant and Chief of the Ci1a.l.t Division. 

Mr. ~ N D R E W  BRAID, 
Assistant in Charge of the Ofice. 

REPORT O F  THE MISCELLANEOUS DIVISION, COASJ! AND GEODETIO SURVEY 
OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 1895. 

MISCELLANEOUS DIVISION, June 30, 1895. 
SIR: I have the honor to submit herewith the report of the miscellaneous division for the 

The volume of work done in the division, BO far as it is suscoptible of tabulation, is shown by 
fiscal year ending June 30,1895. 

the following figures: 
Letters written (sales agonts, 3 056; miscellaneous, 638) .................................... 3 694 
Ledger accounts kept (sales agents) ____. - - - - _. . - - - ._. . - - - -. . - - - - -  - _ _ -  -. - - - - . - - . -. . - - - -. - - -.. 97 
Quarterly statements of sales agents examiiied and verified. - - - - - ~ ~ ~ ~ - - - - -. . ~ - - - . - -. - -. - - -. 282 

28 
Chartasent tosalesagents ................................................................. 25 635 
Orders for purchases issued ................................................................ 108 
Requisitions made for printing and binding ................................................ 96 
Requisitions for stationery fllled ............................... %-. .......................... 426 
Requisitions for miscellaneous supplies and repairs Gllod - - - - -. . - - - -. . ~ - -. . -. -. . 209 
Annual reports distributed (seo tabulated statement). - _ _  - __. . -. . . . ~ ~ ~ -. ~ - _ _  __. -. 2 947 
Tide Tables issued ......................................................................... 5 691 
Atlantio Coast Pilots issued ................................................................ 4 
Snbdhbions, Atlantic Local Coast Pilot, issued ............................................ 110 

Circulars to salos agenta issued. ............................................................ 

-. 
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2 
2 
2 
2 

3 

3 3 
3 
3 
4 

United Status Const Pilote. Atlantic Con&. issued ........................................... 
Pacific Coest Pilot, Alaska. Part I, issued .................................................. 
Pscific Coast Pilot. “California. Oregon. nnd Washington. .. iesuud ......................... 

445 
23 
13 

Two thousand and ninety-five more charts were sent to sales agents diiriug the year than in 
the preceding year, being an incrcsso of nearly 9 per cent . 

Ten agencies for the salo of publications-eight on the Atliilltic :ind Gulf coasts, and two 
ou the Pacific Coast were established during the yc.ir, and four were discontinued, thrco 011 tho 
Atlantic Coast and one on the Pacific Coast . The total number of agencies ou June 30, 1805, was 
90, 69 on the Atlantic :Lnd Gulf coasts and 21 on the I’aciGc Coast . 

The following publications wcre sent to pross : Annual Reports of tho Superinteiideiit for tlie 
fiscal years ended June 30, 1893, and June 30, 1894; United Stntes Coast Pilot, Atlantic Coast, 
Part VII, “Cliesapcako Bay l311trance to IZey Mrest;” Title Tables for tho year 189G; Bulletius 
31, 32, 33, and 34; and Sotices to Mariners Nos . 181 to 193, inclusive . 

The usual distribution was mado of tho annual roports of the Superintendent, the eppcndices 
to the Rame printed separately in pamphlet form, bulletins, and Koticcs to Mariners, and they were 
also furnishcd in large nulubers iu response to numerous special applications . Tho distribution 
OP annual reports was as follows : 

. . . . . . . . . . . . . . .  
I 
2 
2 
2 
2 

i I  2 

... _____- . 

3 
4 
5 
4 so 

246 

Domestic distrilmtioii . 1;oreigii distribution . 
To iiistitu- 1 To iiidivid- 

unls . 
Dnte of report . 

tious . I unls . 
. .. 

3 
3 

3 
3 

23 

. . . . . . . . . .  

I ................................. 
‘I 

1851 

I 854 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1856 ................................. 
1857 .................................. 
1858 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1859 ............................ 
I 860 ........................... 
1861 ............................ 
1862 ............................ 
1863 .................... 
I 864 .................... 
1865 .................... 
1866 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1867 .................................. 
1868 .................................. 
1869 .................................. 
1870 ....................... 
1871 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1872 ....................... 
I 873 ....................... 
1874 ....................... 
1875 ....................... 
1876 ....................... 
1877 .................................. 
1878 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1879 .................................. 
1880 ............. . . . . . . . . . . . . . . . .  
1881 .................................. 
1882 .................................. 

1885 .................................. 
18 86 .................................. 
1887 .................................. 
I 8 8 8  .................................. 
1889 .................................. 
1893 .................................. 
1891, Part I ........................... 
1891, Part 2 ........................... 
1892, Part I ........................... I 1892, Part 2 ........................... 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

I . . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . .  

I 
2 

3 
3 

3 

3 
Y 
S 

9 

9 
‘4 

2 

2 

10 

10 

12 
12 

I2 
‘3 

‘3 

13 
I4 
13 
13 
15 
70 
IS 

232 
724 

I2 

1 . Total. ........................ , 113, 

.. . . . . . . . .  I ..................... . . . . . . . . . I  . . . . . . . . . .  j . . . . . . . . . .  

2 ! . . . . . . . . . .  ! . . . . . . . . . .  
3 

45 

18 

12 

22 

22 

21 

2 0  

46 

15 

32 
36 
46 
35 
84 

176 
563 

I 217 

3 
3 
3 
3 

4 

3 
4 

I 

2 

2 
2 
2 

1 
1 
2 

3 

3 
4 

3 
3 
3 

13 

14 

2 

11 

11 

12 
12 

29 
61 
38 
35 
39 
65 
38 
33 
39 
51 
55 
68 

109 
491 

1556 

1 I O  

.... 
373 1 55 177 
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525 ~ 

I 
I 

4m ' 

525 ~ 

2 708 j 

2" 

I 
5 000 i 

The following is R list of the publications of the Survey, with tho  iiuiuber of copies of each, 
received during tho year from the  Public Printer : 

g to February 28, 1@4". .................................. 
Appcridix KO. IO, Keport for 1@3-"'I'he preparation and 

:irratijienient of tlic cxliibit of the United States Coast 
iul(1 Geoclctic survey ;it the \Vorld*s Coluiiibiari I?xposi- 
tion, 1893". . . . . . . . .  

SO'TIC1<5 1'0 MAHINICI<S.  

NO. 181, JIIIIC, I@4--Clinrt corrections during the month. 
so.  182, July, I%)4-Chart correCtiolis during the niouth . , 

Name of publication. 

Supplement to second edition United States Coast Pilot, 
Atlantic Coast, Part V, "From New York to Chrsa- 
peake nay Entrance'' .................................... 

Suppleriicnt to first edition United States Coast Pilot, At- 
lnntic Coast, Part V1,"Chesapeake Bay and'rributaries" . 

........ 

' h'0,of I[ 
I 

' copies. 

tion in  Alaska orid adjaceut waters for the year 1845 ? I , .  . 
Appendix No. I, Report for 1893-"Statc laws authorizing 

entrance upon lntrds within Statc limits for the pur- 
poses of the United States Coast aud Geodetic Survey". 

Appendix No. 2, Report for 1893-" IIeights from geodetic 

and rR88" ............ 
Appendix No. 3, Report for 1893-"Phototopogmphy as 

practiced iu  Italy and in  the Dominion of Canada, with 

Xanie of pul)licntion. 

z m  

2 m  

z m  

- 
No: of 
'opies. 
- 

3" 

3" 

I o 0 0  

3" 

5" 

S a ,  

3" 

9 500 
9 5" 

NO. 183, August, 1s94-Chn1-t corrections during the tllorltil,: 
KO. 18.1, septcnil>er. 1S94-Chart corrections during the 

SO. 1x5, October, i~.l-Cliart cor 

so. I%, Nove1nl)er. I ~ ~ l - C l l a r t  corrections durinK the 

SO. ~)ccenil)cr, isc)~-Clinrt corrections during the 

xo. IW, ~ d e x  to Notice to >Iiiriiiers, 1 4 4 ;  chart corrc'c. 

I I l O l l t h  ..................... 

I I l O l l t h .  .................... ........................ I 

i .................................................. 11101lth.. 

............................ 

tions., ................................... 
m.181), Jniiuary, IEw-Clliirt correctioiisduring the 111otlth. 
KO. ~qo, I:cbruary, I+j--Cllart corrections during the 

month.. ................................................... 
SO. 191, March, IRgs-Chartcorrections during the mollth. 
NO. 192, April, 18g5-Chart corrections during the inoiith.. 

I 
NO. 193. >hy.  IW--Cli:irt correctious during the 1uo11th . . 

9 500 

9 5" 

0 5" 

9 500 
9 500 

9 5" 
9 5" 
9 5" 
9 500 

I '  I 

The following-named persons were employed iii the tliviuion diirii lg tilo year : 
Frecnim It. Green, clerk. 
llarry J. Van Der &ek, stenogreplirr, transferred to Trcasury I ) e p a r t r n e ~ i t  March 10,18!)5. 
Mmie I;. Pout, writer, :ippoiirtetl May 6, 1805. 
J. A. Watts, engineer, tr:~iisi'erreil to T r e a s i i r y  I)epartiiie~it Augutjt 10, 1804. 
1'. J .  Mullen, engineer, :ippoiiited A i l g i l s t  13, 18!)4. 
David Parker, watchmaii. 
John W. Drum, watchman. 
J. A. McDowell, watchman. 
Ed. D. Scott, messenger. 
Charles Over, messenger. 
Thomas McGoiIies, messenger. 
Charles H. Jones, messenger. 
John W. Miner, messenger. 
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Attrell Richardson, messongor. 
William E. McLane, messenger. 
Horace Dyer, firoiiian. 
John R. Brown, laborer. 
Bsylor Crutchfield, laborer. 
Boston Ibomn, laborer. 
John 11. Mason, laborer. 
Sarah E. Flynu, laborer, services ceasod July 15, 1894. 
Virginia McGlincey, laborer, appointed July lS, 1894. 
William Young, extra laborer, died October 24, 1804. 
Alfred Oilbort, extra laborer, appointed November 1, 1804. 
Walter Y. Clark, extra laborer, appointod May 3,1895. 

liespectfully, yours, W. P. RAMSEY, 
Chitf oj' the dfiisccllniieous Dicisioia. 

Mr. AND~CEW ~ ~ C A I D ,  
Assistant i u  Charge of the Ofice. 

REPOICT OF TIIE INSTRUMENT DIVISION OF THE USITED STATES COAST AXD 
GEODETIC SURVEY OFFICE FOR TIIE PJSCAL YEAlt ESDING JUNIC 30,1505. 

hS'I'ItUXENT I)IVlSION, JZUW 30, 1895. 

SIR: I 11avo tho honor to submit tho following report of' thc work of tho instrument division 
for tho fiscal year ending June 30, IS05 : 

This division has to malm the iieeded repairs to iiistruiiieiits; p h 1 1  mid construct now i~istru- 
limits; deteriiiine their constn~its so far as i t  is pr:wtic:ible to do so a t  the ofiice; purchase iicw 
iustr~unents; solid out, receive, and :wcount for a11 iiistrumeiits aiitl geiieral propcrty used in tho 
field and tho various divisious of the oflice, nud purchaso all material necclecl for carrying on its 
work. 

The force during tho year has been as follows : 
Edmin Smith, assistaut and cliiof of divisiou, ,July 1 ,  1894, to Jauuary 17, 1805. 
J. I?. l'ratt, assistant and chief of division, Janu:iry 18, 1805, to dato. 
William C. Maupin, clerk, ontire year. 
E. G. Fischer, chief iustrumont maker, oiitirc ycas. 
Otto Storm, mechanician, entire year. 
Clcmeiit Jacomini, iiistrument maker, ciitire year. 
Jacob Schwartz, instruinelit maker, July 1, 1806, to  April 22, 1805. 
S. A. Koaruey, instrriinoii t molrcr, entire year. 
C. E. ltogoniias, instrument maker, eiitirc yoar. 
If. Lauxmnnn, instrument maker, oiitiro year. 
II. 0. French, carpentor, entiro year. 
G. W. Olarvoo, carpenter, oiitiro ycar. 
C. N. I~arualI, carpenter, entire year. 
Willisiii M7cst, ruesscngcr, Jnly 1, 1S0.3, to July 3 1 ,  1805. 
J. W. Hunter, zLiesseiigcr, August 14, lS05, to date. 

By his own request, Assistant Edwin Siiiitli W:LS relieved froiii duty a s  chief of tho division 

Tlic inajor part of tho work in tlio instrument and carpenter shops is i i i  tlio natura of re1):tirs 

The following tables, Kos. I and 11, givo statistics of rop:birs aud iiew work, respectively, aud 

on January 17, and tho undcrsigiiecl was detailed to succoed hiill at  that tiine. 

aiid construction, most of the new work being of special and unusual dcsigiis. 

Tablo Bo. 111, a list of iiivtrumeuts purchased. 
8. DOC. 28-8 
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TABLE I.-Summary of imtrumente repaired and renbodebd between July 1,1894, ant1 June 30, 1895. 

Tripods for theodolites.. .................................... 
~ r i p o d s  for station transits.. .............................. 

.......................................... 
N E W  W O R K  EXECUTED FOR TIIIS OliIilCIS 01' STAh'Da\RI) 

WRIGIITS ANI)  MI?ASIII<RS. 

Cases. for capacity measures, of I h c k  walnut aud glass.. 
set of fixtures for detcmiininfi expansion of leveling rods. 
Guide plate, brass, nickeled, for set of small weights.. ... 

Totnl number of instnrments and apparatus con- 
............................. 

h-urn- 
her. Instrument. l- 

! 

- 

Alidades. plane table ....................................... 

'nometer. ........... 

tricnl. ........ 

............................ 

inp: rods ........ 
....................................... 

eyepieces, Ranisdell's ...................................... 
Floats, copper, for self-registering tide gauges.. .......... 

Leveling rods. ......................................... 
Manorneter tubes, for pendulum npparntus.. .............. 

.............. -XIS, biconcave, for ship's azimuth compass 

Objectives for microscopes ................. 

24 
2 

4 
2 

20 

3 
I 

I 

2 

7 
I 

I 

4 
6 
I 

4 
2 

I 

I 

1 

4 
I 

3 
27 

6 
3 
I 

2 

8 
6 

-_ .. ........ .- .- .- . 

Nuln- 
her. Instrument. 

~~ ~ 

Protractors, three-arm ..................................... 
Ruling mncliine .............. ....................... 
Sector ............... .................... 

.................. 

................... 
Steel tapes, ordina 
Telemeters, plane- 

HEPAIK WORK FOK OFPICIL OIi  STANDAH11 \VICIGHTS 

ANI) >IlL4SUKI!S. 

Ilalance (forstUteof Rliode Islancl) repnirt.dnr~cl repolished 
Half busliels, repolished. .................................. 
Sets avoirdupois weights, repolisheci.. .. 
Yards, standard, brass, repolished .................... 

12 

I 

1 

15 
27 

1% 

43 
6s 
38 
3 
I 

I 

I 

I 

I 

I 

I 

3 
1 

10 

Total niinlbcr of instruments repaired arid rcuiod- 
. cled ................................................. 

TABLE .II.--hTew instrunimts made between rJuly 1, 18.94, and Jmie 30, 18.95. 
. .  -_ ........ 

Instrument. Instrument. 

Apparatus for measuring the mngnifying power of eye- 

Apparatus for saturating leveling rods with p:iraWii.. .... 
New serisitive drill presses for shop use.. .................. 
File cases for different divisions of the Office.. ............ 

pieces ..................................................... 

Geodetic levcling rods, saturated with paraffin ............ 
Ilcliotrope ..................... .... 
Micrometer eyepieces. ...................................... 

Telemeters. ...................... 

I 

I 

2 

7 
2 

I 

I 

16 

4 
25 

I 

9 
4 
3 

2 

I 

I - 

H I  

TABLE 1II.-Iwtrummts purchased between * J d y  1, 1894, and ,June 30, 1895. 
- -- 

Instrumeut. r,lIln. ber. Instniinent. 

Objective for theoclolite No. 146 ..................... 

pens, detail drawing ........... 
Protractors, ccl l~~loid . . . . . . . . . . . . . .  

Scale, triangular, Imxwood ................................. 

Specimen cups, Stellwapen. ................................ 
Therinoineters .............................................. 
Triangles, celluloid ......... ............................ 
Tripod, folding cciniera .................................... 

Pens, drawing ............................ 
.................... 

- ,. 1 otal nunilwr of iustrunients purchased. ... 

I 

6 
2 

6 
6 
I 

I 

6 
G 
I1 

I - 
138 
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Ono hundred and fifty requisitions have boon received from field parties and the Office. The 
fillirig of inany of those has required sevoral days’ work of a largo portion of the working force. 
This work, and tho repair and construction of carrying and packing cases for field instruments, 
is not sliown iu the foregoing tables. 

Tho lieatiiig aud ventilating appliances of the graduating room have been radically changed, 
and tho room can now bo kept a t  tlio desired constant high temporaturo with pure air, thus avoid- 
ing tlio danger of aspliyxia so immiuout heretofore. 

The usu:rl amount of work has been done for tlio Office in the caro of clocks, electric bolls, 
shelving i i i  tho library and archives divisiou, miking lilo casus, drawing boards, etc., and such 
general rcpairs about the buildings as could be dorio by tho employees of the iiistrumeut and 
carpenter shops. 

Eight inch position tlkodolites, Nos. 130, 133, and 133, which were useloss owiiig to obsolcto 
construction and design, have bceri complutely rcmcleled and reconstructed, and aro now prac- 
tically new instrumeiits; tlie cones of bell iiictal, in red iuetal bearings, 1i:~ve been replaced by 
new double-colic ceiiters of liardened steel in fino greiiictl cast-iron bearings, and mi arrmgement 
added so t1i;it tho positiou of the circles call bo cliangcd without moviug then on tlioir centers; 
tlio circles have been carefully rograduatetl, overy degree being numbered so that tho circlo can 
be read through tho iiiicroinotcr microscopes mitliont resorting to tho uso of a tell or five dogroo 
finder; tlio circles are protected by a light cover spun from aluminum, and very carefully ~011-  

structod microscopes liavo been added. Theso iiistruinents, although somemliat top-heavy, which 
is duo nioro or loss to tlieir original design, ilro of a high order, ant1 caii be classed with tho very 
best of nlodern insti-uments of their size. 

Two leveliug rods, siipposcd to bo filled with p:ireffin, were ordcrcd from a maker who makes 
a specialty of this method of filling rods, but after subjecting them to liygrolnetric ch:uiges, and 
having thcrn compared during tliese cliangcs by the office of stnud;ird weights and nieiisures, it 
was fouud that they woro iiot iinpervious to moisture, and had so largo :L cliaiige in length, due to 
tliat affect, that tlioy wcro considered valueloss for preciso lovoling ; corisoqucii tly, two now rods 
wore made of tlioroughly seasoned wliito pino, to be saturated with parafin by this division. This 
nccessitated tho designing arid coiistructiiig of an apparatus for satiiratiug tliciii with paraffin, 
which proved a siicccs?;, :is tlio two rods wore impregriated with about 83 pcr cent of tlieir might  
of paraffin. These rods :we virtually wooden rods, but tho graduation in;~rks, placed overy 3 conti- 
metres, are on fiilvor-faced inotallic plugs carefully inserted in tho wood. Tlicy were sent to tlic 
field party early in tlio season, arid from prelimiuaryreports their boliavior has bceii very satisfactory. 

Tho zeiiitli tclescopo ordered from Waushaff of Berlin during tlio last fiscal year has iiot yet 
arrived. 

Among tlia iiow iiistruiiierits purcliasod :ire throo ncw dip circles ( “ l < e ~ ~ ~  pattern) ordcrcd 
froui Cascllu of London. Theso iiistruinonts :wo beiiig constructed to ordcr and aro not espccted 
for two or tlireo months. 

Prelilniuary plans for a tido-predicting michine, in accordance with data furnivhod by tlio 
tidal division, showing a practical assembling of workiug parts, were made and approved. The 
construction of this niacliiue will be comrnouccd early in the nest fiscal year, as now work can 
only be taken up when repairs are not prossing. It is uncertain when this machiiio will bo corn- 
ploted, but probably not for about two years, as a multitude of working pmts will have to bo 
mado with great accuracy. 

I have to call your attention to tho w r y  poor and trying light in tho instrument shop during 
tho short days of the wiuter niouths. 

Tho books and accounts of tho division and tlie inventories of tho fleld partius aro in ;t very 
satisfactory condition. 

A detailed account of oach day’s work of each employee is kept on file in tho division. 
It is with pleasnro that I have to vtato tliat, with slight exceptions, tliero is :I hearty mid 

conscientious interest of tlio oinployees of the division in their respectivo duties. 
Respectfully, yours, J. F. PRA~T, 

Assistant and Ckief of Inst~u?uent Division. 
Mr. ANDREW BRAID, 

Assistant in Charge of tke Oflce. 
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REPOltT OF THE LIBRARY AND ARCHIVES DIVISION, COAST AND GISODETIC: 
SURVEY OFFICE, FOR THE FISCAL YEAR ENDING JUXE 30, 1895. 

LIBEARY AND ARCIIIVES DIVISION, June 30, 1895. 
SIR: I have the honor to submit the following report of the library and archives division, Sor 

Mr. F. ET. Parsons resigned August 20, 1894, and I was appointed chicf of the divisioii 
tho fiscal year ending June 30, 1805. 

August 21, and assumed charge on that date. 

LIBRARY. 

The card catalogue is noarly finished; only a few Government publications and :t few foreign 
geodetic works remain uncatalogued. 

Two hundred and two volnnies have been added to the library by purchase, as against 347 
volumes purchased last year. No allotment of money was inado to the library this year for the 
purchase of books, as \vas dono in preceding years. 

The library of tho United States Coast arid Geodetic Survey should be made tho best scicr~tific 
and mathematical library in this city. It coritains nom several viiluable works, recently :icquiretl, 
such as Crellc's Journal (completo sot); Liouville's Journal (complete set) j Xatheinatisclio Anunleri 
(completo set) j Quarterly Journal of Mathematics (complete set). 

Probably the library of tho Coast and Geodetic Survey is the ollly 0110 in Wasliiugton coli- 
taining complete sets of all tlie above-named important publications. I mould recommoiicl tlrn? at  
least $1 000 be allotted to the  library for tho purposo of adding some valuable works which i t  still 
iiesds. New matheinatical and other scientific treatises bearing 011 the work of the Survey sliould 
be added as  soon as pr:icticable after they are issued, i n  order to kcep this library "up to c l : l t~ .~~ 
More good text-boolrs of recent (late are needed. adv:tutago to the library 
if the orders for the piircliase of' boolrs and for subscriptions to serials, and all correspondence 
relating thereto, cmanatcd from this division. 

The system of arranging and cataloguing the library adopted by X I ~ Y  prcdccessor, Mr. Parsons, 
is incomplete and unsatisf;tctory ;is regards finding any particular book from its card i n  tho 
catalogue. Tho slielves are not numbered; only t,lie class number (accordiiig to tho 1)emcy system 
of' classification) is placed ou the shelves, and that iiuniber is only placed on the first slielf a t  tho 
beginning of that class. In  case several shelves aro occupied with tllc mule class of books; there 
is nothing on the catalogue card to indicato mliiit sliclf contains tho book mantcd. The shelves 
should be numbered co~isecutivcly, and  cvery book on a sliclf' Should have tho nuinbcr of the 
shelf on its title page, aud t l iu  ~anio  number sliould be ontored 011 its card (or cards) in  tho 
catalogue; then the catalogue would tell what slielf coiitained any book wanted, so that anybody 
could find it. But to do th i s  now mould involve a large amount of time and labor, as i t  would be 
necessary to handle every book in the library and every card iri tho  c;rtalogne. The services of 
two good extra clerks would be required probably two months, perhaps longer, to number the 
books and enter the numbers on the cards. 

Tho library shelves liavc, sliari) edges which injure the billding of the boolrs, especially the 
heavy ones, when they are put on and tiiken off the shelves. I would recornmond that tho edges 
of tho shelvcs bo rounded off in order to save tho boola from fiirthor injury. 

The services of an iiitelligeiit clerk aro xieedcd for at least two or three months iii tho front 
room of fourth story of fireproof, to finish assorting, arranging, catiilog11ing and fi l i i i f i  tlio (:ll:u-ts 
and maps therein, many of which are still in a very unsatisfactory condition as rogartls tlleir 
accessibili ty. 

The loose 
charts aro irijured by beiiig shoved into place on these sllelves, and 1 would rocommend that theso 
&elves bo changed to sliding shelves, wliicli can bo drawn out and the cliarts removcd or rel)laccd 
without injury, and the shelves thon diovei1 i n to  1)laco. S ~ c l l  shelves were put in tlio tliree c:ises 
]!lade in the same room upon my requisition. 

I thinlr it would be 

The case that W:LS put up whilu my predecessor W:LS ill charge has fixed shelves. 
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A case with shelves and doors has been put lip in the middlo room, third floor of the fireproof, 
in  which standard Coast Survey cliarts, from 1880 to 1803, aro filed for reference. Also, a case 
with drawers has been placed in the middle room of first floor of fireproof, in which standard 
Coast Survey charts Sor 1804 are tiled for the same purpose. 

noolcs purc1i:isocl (voliimos). -. _ _ _  - .  -. ._ -. . __. ___. ____. .. . _ _ _  -. . - ._ ___. ._---. _ _ _ _ _  ~ 202 
nooks obtained by oxchange, presontod, and pnblifilietl (volumes). - - - - - - - -. . - - - - - -. . . .-. - . - - - 468 
Scrials and pamphlets purclinscld. -. . - - -. - - - - - - - - - - -. - - -. . - - - . . . - - - - - -. - - - - - - - - - -. - 720 
Sori;& and pnmphlots o1)tainod by oxohango, prcsontod arid pnblishetl. - - - - - . - ~ - ~. ~ - - - -. - _ _  - - 1 833 
&laps and charts roceivod by exchnngo. - - __. . . . _ _ _  . . - _ _ _  ._ - _ _ _  _ _  - _ _ _  .__ - ~. .- -. . ~ - - ~. - __. ---.  1 025 
Books and poriodicale eout to  tho bindery to bo bound, all of which woro bound and roturuod 

324 

- -. 

(volumos) . . -. . . - -. . -. -. . . -. . - -. - . . -. . . - - - -. . . . -. - . . - - - - . - - - - . . - - f - . . - - f - . . - - - - 
ABCHIVXS. 

Mr. E. TI. Courtenay, of the computing division, was employed thirteen days in preparing and 
arranging original records and cornputations for binding, in which work ho was assisted by Mr. 
Artemaa Martin. Nothing has been done on this work since November, 1804. It sliould be resumed 
as soon as Mr. Oourtenay can be spared froiii the computing division for that purposo. 

Tho work of preparing original sounding records for binding had to bo suspended for went 
of help, sild i t  can not be resumed while the division is so short-handed. 

Original tidal records of several States were prepared for binding in tho tidal division, bu t  in 
consequence of tho loss of tlie help used for that purposo nothing 1i;is beon done in that lino for 
Several years. This work sliould be taken up again as soon as possible. 

Nunibor of volnmos of original records of soundings rrcoivod from biudory . - - - -. . - - - - . - - - - - - - -. 260 
Numbor of volumes of original rocorde of soundings sent t o  bintlory. _ _ _ _  .. - __.  . .____. _ _ _ _  .____. 67 

(All mor0 roturuod bound in D eubstantial xiinnnor.) 
h’iiinbor of volumoe of original goodotic rocorde nnd ooniputatione rocoivod from bindery ~ - -. . . . . 43 
Nilnibor of volumes eont to  bindery nud not got returned ._____ .. ._ _ _ _ _  ._____ ._._._ .____. _ _ _  _ _ _  76 

Summary of original and duplicate records, comput~atioiis, original sheets, otc., received and 
registered iii tho archives during tho fiscal year: 

0rigin:il observations, 649 volunies, 123 cahiers, 840 sheets, 1 package, and 90 rolls; duplicato 
observations, 544 volumes, i G  cahiers, and 456 sheets; ficld computations, G volumes and 146 
cahiers; office computations, 7 volumos and 77 cahiers; photography, 160 iiogatives, 182 blue 
Prints, 22 silver prints, 5 mounted photographs, 61 lantern slides; log books, 46 volumes; specimens 
of sen bottom, 33 bottles; descriptivo reports, topographic sheets, 12 cahiers; descriptive reports, 
llydrograpliic sheets, 9 caliiers ; topographic sheets, 29; hydrographic sheets, 26 ; miscellaneous, 
13 volumes, 3 boxes, G packages, and 20 sheets. 

FORCIE OF THE DIVISION. 

&Ire Artcmas Martin was employed in the division the whole year as clerk. He had charge of 
registering and filing original records elid sheets in tlie archives; of answering calls for tho saiiio 

and Beepiiig account thereof; of regisbring books received, and answering calls for t l iu  s:uiic, and 
keeping acconiit thereof; of preparing books ant1 periodicals for binding; of‘ preparing inontlily 
I”Wrts; of entering records, sheeta, books, etc., in tho daily register and in tlie porsonal :iccouut 
Looh; wliich duties, with iiiany others, he has performed in a faithful, intelligent, and satisfactory 
manner. 

Ho did all tho typewriting, and had 
ellargo of cataloguiiig tho books and arranging theui 011 the shelvos; of tho maps aud charts 011 

Mr. Dale also assisted in clerical work, 
and i l l  answering c;ills for books and records. Ho performed all his duties efficiently arid faithfully, 
and I regrot to have to state t h a t  fie intends to sevcr his connection with the Survey in a few 
’nonths. I desiro liere to express my hearty corumundatiori of the valuablo services of both Mr. 
Martin and A h .  Dale. Tho success with which I liavo been enablcd to conduct this division is duo 
i‘ a Ue:Lt rneasuro to their experience in the work, their faithfulness, efficiency, and chOf.?rfUl 
readille~s 011 a11 occasions. 

Mr. .Tohii Dalo mas employed tho wholo year :IS writer. 

floor of iirsproof, and answered calls for the same. 
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Mr. John P. ltenfro was appoinbd and assigned to this division August 21, lS94. On 
November 17 of the same year lie mas transferred to the superintendent’s oficc. 

Mr. Preston Boisseau \VBS transferred to this division from the cliart clivision April 29, 1895, 
but was transferred back to tlie cliart division June 7, 1S95. 

Mr. William H. Butler was assigned to this division as messenger September 1,1894, and mas 
on duty the rest of the fiscal year. He has made himself pa,rticularly useful in many ways, and I 
desire to express my appreciation of his valuable services. 

Respectfully, yours, H. SIDNEY ICING, 
Chief qf  Library and Archives Division. 

Mr. ANDEEW BRAID, 
dssistant in Charge of Ofice. 
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OFFICE REPORT NO. 2-1895, 

REPORT O F  THE HYDROGRAPHIC INSPECTOR FOR THE FISCAL YEAR 1896. 

UNITED STATES COAST AND GEODETIC SURVEY, 
OFFICE OF THE EIYDROGRAPIIIC INSPEOTOR, 

Wushington, D. C., June 30, 1895. 
SIR: I bcg leave to submit tho following report for the fiscal year ending June 30,1805, of the 

operations of the hydrographic parties under this office, including the movements of the vessels 
of the Survey and the necessary ropairs, and a referenco to tho work performed by the 
Hydrographic Division and Coast Pilot party. T also append report from the chief of the last- 
lrientioncd division and party, together with a tabulated synopsis of the field work and a roster of 
ofEicers of the Navy who have beeu connected with the Survey during the fiscal year. 

IIYDROGBAPIEY-ATLANTIC COAST. 

A t  t,hc beginning of the fiscal ycar the acliooner Rugre and party under tlis charge of Lieut. 
William F. Low, U. 8. N., Assistant, was actively engaged in finishing tho special examinations 
iu and about Boston Harbor, meiitioii of which was made in iny last annual report. The work 
was completed 011 July 25, 1804, and the party transferred to Salem, where a resurvey of the 
harbor and its approaches was immediately commenced. 

Tlio 1iytlrogr:iplly of Salem Harbor is of tlie most complicated character, and credit is due to 
Lieutenant Low and his ~ m r t y  for the thoroughness with which the work was carried out. The 
sounding lirics mere run with exceeding care, and are closo enough to aiisrver all present and 
future requirements. Tho soundings ou the liues of iiitersection cross perfectly, which is clue 
largely to tho esccllcnt tidal data obsorveci. by the party. Tho plaue of reference obtained from 
the day and night observations of ono lunar month agreed when checked by the day tides of two 
lunar montlis, within 0.06 of a foot. By coruparative observations i t  was found that high and low 

occurred at  Bakers Islaud and Salem a t  the same tinic, and that, tho yise sild fall was also 
tho same. 

The hydrography of' this survey-the first resurvey sirico tho origiual morlr of 1850-;51--difl'ers 
rnateri:llly, on accouut of the closor developments, from what wo now publish on our charts, and I 
wo~l]d suggest t,liat it be ntiliecd ou our publications as soon :is possible. Tho work of this party 
was fillislied 011 December 8, 1894. 

Tho Eugw IVV:LS moved to Gioucester on October 0, and tlio resurvey of that harbor commenced 
aiicl fillislied October 23, when tho Salem work miis resumed. Tlio hydrogriqdiy of Gloucestcr 
Uarbor, though not of the saino coiuplex character as that of Salcin, \vas oxccuted with great 
care, slid the results nro very sntisfiwtory. 

On 1)eceiuber 8 tho Rugre returned to the Boston Navy-Yard to retit, rcpair, overlmul the 
launcIies, and complete tho office work. 0 1 1  January 14, under orders froin the Navy lhpartinent, 
Licnteuant Low mas relieved from duty 011 tho Survey, liaving complctecl a successful tour of duty 
of three years and five inontlis 011 this work, and ordored to duty a t  the Navy-Yard, Boston, Mass. 
I desire in this connection to csprese my appreciation of tho work executed by Lieutenant LOW 011 

board tlio I h g r e .  110 exhibited great skill in carrying out tho details, w;~s exact in his methods, 
~ ~ c l  his records reflect credit not only upon himself and liis party but upon the general service. 

Lieut. C. S. ltiplcy, U. S. N., after the detachlnent of Lieutenant Low, remained in charge of 
the I C q y e  until l?ebruary 7, when Liout. G. 0. H;LIIU~, U. 8. N., W ~ O  hiid beeii dctailctl by tho 
Navy Departmellt Sir duty ou the Survey, by your direction assumed colnmaud of t h e  vessel. 
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Lieutenant Hanus has entered upon his third tour of duty on tlic Survey, and from his previous 
admirable record on this work we have reason to congratulate ourselves in obtainiug an officer 
who carries so excellen t a reputation as a hydrographer. 

After extensive repairs to the E q r e  and steam launches, in obedience to yonr instructions to  
proceed to 13uzzards Bay and con~~nct~cc tlie resurvey of New Bedford Harbor and approaches, the 
Zuyrc sailed from Boston May 17 and arrived a t  New Bedfort1 May 90. Tlio iiext day tho p:irty 
began the resurvey by buildiiig and deteriiiiniiig signals, establishing tide gauges, etc. o n  tlio 
31st of May tho party, liaviug built and tleterriiiried 68 signals anti ~i;itiir;il objects, oom~i~encetl 
sounding with launches 23 and 33. At the eiid of the fiscal year 341 iriiles of sountling lines h i ~ d  
been located. 

h r s u a n t  to iiistructioris to survey the waters of the rlortll Shore of nostoll k y  from IJynll to 
Marbleliead, the steaiiicr Baclie, under the commantl of Lieut. R. G .  Peck, C. S. N., Assistant, left 
tlie New York Navy-Yard 011 July 10, 1804, arriviiig a t  13ostoii llte iiest thy .  After c:o~iipleting 
final preparatioiis, morlr was commenced July 16 a i d  was 1)rosecuted until  November 13, when tile 
seasou was brought to ,z close on account of iiic:lemency of the we;tther and difficulty iu continuirig 
the outside work. 

Until August 21 the party was employed in  special developments of the survey of 1892, 
including t h t  portion of I3oston Bay extending froiii Co1i:isset to Scituatc, : ~ n d  the maters of 
Broad Sound. These examinations were coiiductcd with marlred success; several original discor- 
cries of sunlten roclts were made, and :is they seriously affected iiavig:itioti. spcci:il reports wcre at  
once made to the ofice. 

0 1 1  August 32 work was cornrrienced on sheet No. 1, scale 1-5 000, colnprisitig Lynn lhrbor ,  
tlie Saugiis River, and Clielsea Creek. The ground was covered by a rectangular system o f  lines 
80 metres apart, and this distance was reduced in the chaiinels for tlie cast atid west lines to 40 
metres. Tho zero of tlie 
gauge was connected with the bcncli mark at the Boston Navy-Yard by careful sirnnltaneous 
observations. An intermediate g:iugo was established at  Point Shirley, but found iiririecessary ; 
connection was therefore made directly with the navy-yard. In  the tide reclnction for the Saugus 
ltiver and Chelsea Creek, :L time correction was used for every quarter-mile zone iuto which the 
working ground mas divided. The results froin this survey aro especially gratifying, as the offico 
has not before possessed sufficient data to publish a reliable chart of Lynn narbor. 

On September 20 sheet S o .  2, scale 1-10 000, covering tlie coast, from Naliant to Cat Island, 
including the harbor of Marblehead, was taken up and prosecuted until Noveniber 6 ,  when tho 
general development of the sheet was finislied. The grouiid mas covered by a rectarigular system 
of' lines, in general 100 metres apart for the launch work arid 150 motres for the ship. In  Marble- 
head Harbor the lines were 50 metres apart, arid in the Marblehead Channel the iritcrvals between 
the north and south lines were 76 ~iictres. The special developments, of wliicli  a large number will 
be required, were necessarily deferred until anotlier season. TWO tide gauges were establislied, 
one a t  Nahant and the other a t  Cat Islalid, and both gauges were coii~iected with tlie gauge cstab- 
lislied by Licutcnaiit Low a t  Salein. This survey, as far as completed, differs from tlie survey of 
1854 on account of the more cletailetl character of the lntter. 

A special examiliation of Tinkers Ledge liaving been orderetl, Lieutetinrit Peck made a careful 
investigatioii by sounding and dragging, and developed a least depth of -54 fathotus where tho 
chart shows G$ fathome. 

After completing some sapplomontary examinations of shoal spots in tho approaches to Boston 
Harbor, the stearner Baclie left Boston for Gloucester, N. J., November 15, arid arrived a t  that 
place November 20. A ncw steam whaleboat mas received, and the B'nche returiied to New York, 
arriving Novcmber 23, 1804. 

The Baclie, having prepared for work on tlio west coast Of Florida, left New York January 9, 
1895, and arrived a t  Pensacola February 3. I h e f  stops were made a t  nampton Roads, Virginicl, 
Key West, Fla.; and Punts Ram, Fla., for tlie purpose of transporting tlie achoouer Spy to 
Pensacole, Ipla., and a t  Tampa Bay to locate the Palatine Slioal. 

Tlicre existed Some doubt a9 to the correct loCRtioll of Palatilie Sllonl, and Lientenallt Peck 
was q)ecially directed to carefiiIly determine its pofiition. This 110 accomplished in ;I most satis- 

Lieutenant Peck took special pains i n  obtaining the plane of referencr. 
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factory iiiiiiii~er, proving u t  the same time t h a t  the former position of the elioal was based ou an 
error in the assumed position of M~lllett triangulation station. Beyond question, the origiml 
Bhllei t triangulation station is now to seaward of the present shore line. Besides the exceedingly 
careful deterniinatior of 211 necessary points in  the prosecution of this work, the Bathe located 
t h  quarantilie station and wharves, liouse on north cud of Anna Maria Key, pilot lookout station, 
141giioiit Key, isolakcl hoiise 011 soutli end of same key, the new beacon in north and south 
Cliaiinels, the eiitr:iiice and quarantine buoys, 811 of which were at once inserted in the charts 
affected. 

For tlio prosecution of the hydrography of Pensaccola Bay, four projections were sent to 
Lieuteuant Peck, two of which covered East Bay, one that part of Pensaco1:t Bay estending from 
the city to East l3:~y, and tho reinaining one the bar and entrance of Pensacola Bay. All of the 
\\'ark thus assigned was completed, mitli tho oxceptioii of the entrance sheet, which mas not begun 
owirig to tho lateness of tIie season. This sheet is nom all that remains to complcto the resurvcy 
of l’ensacola Bay arid adjacent waters. 

Tn laying out the work i t  was belicvcd that the bcst results mould be obtained by lines giving 
right-angled intersections, and that a distance of 175 metres mould bo quit0 close enougll to iiisuro 
gooil worli, due regard being pitid to tho fact tliat in work of this cliaracter i t  is safer to err on the 
side of fuIIiicss. 1’iLrticiiI:ir attelltioil mas paid to tho investigation :~nd  relocating of all slio;il 
sonndings Ii:iii(lcd ~ 1 0 ~ 1 ~  from former surveys. The plane of reference was obtaiuerl by t\w 
u~~itlis’ coiitiiiiioiis (lay aiid ni-glit tidal observations. 

The l l a d e  closed work M:iy 11, m l c l  lel‘t Poiisacola the same day for Clinrlotte JTarbor, Florid:% 
to search for :I slioal reported off tlie entranco by tlie British steanicr Beaco~isfieZield, to es:unilie thc 
bar and locato a 16-foot slloi~l reported in the channel, and to determine the position of Gasparills 
Island lig~it-liouso. 

Aftcr a most tliorongli scnrcli the Bnche was unable to find any trace of the shoal, and it  is 
the cominmidiiig officer’s opinion that i t  does not exist. The party located the light-honse :md 
fully tlcvclopc(1 1 3 0 w  Grniidc C1ianiiel.  lie present clepth on the bar is 34 fatlioms. In addition 
to tlie worli :issigiietI, a nuinber of landniarlrs useful to the navigator were determilied. 

On Jlay 17 the steamer Baclre continued to Key West and thence to New York, whero she 
arrived on N a y  25, IS%. 

I n  coi~ipli;iiice with the instructions from the office, the steamer 131all.e and party, undor the 
chapgo of Lieut. G .  W. Meiitz, 11. S. N., Assistant, arrived at Hyannis, Mass., Augnst 3, 1894, :tnd 
immediately began tho prelilriirinry work for tho survey of the middle part of h’antucket So~ l ld  

Sounding c:ommencal on August 7, : ~ i i ( l  continued during suitable weather until I>ecember 1, 
J V h  the work was closed. 

Lil,cs were a11 ru11 by tho vessel in a general north and south direction 300 Inetres apart, 
illtcrse(:ted at right angles by a similar systoni. 

Tid:tl observatioiis for full 1un:ir months were made at Hyannis :iiid Moiioluoy Island, as well 
a5 comparativa observntioiis at the two points. 

The Blake mas also iiistructed to make special examin:itions for certain rocks and shoals, and 
to s1lpply atlditio11al dcvelopineiits i i i  various locnlities froin Hyaniiis to Falmouth. l’his \vork WLS 

1)rOSecuted at every possiblo opportunity, mid a large p:irt of i t  was finished. 
Tlic work was located in an exposed positioii arid the party was mncli delayed by unfavor:tble 

conditions. As a rule tlie poiiits of observation mero distant, and it WIS rarely cleiir ciuoiigli to 
”efloct them readily, except duritig windy weather, when the sea was too rough for rithor sliil) 01’ 

bo;lt. Althougli every advant:qe mas taltun to carry 011 the work, i t  IVWS not finished, :ind tho 
1’art~ was oblijie(1 to close morli on account of the severity of tlie woathor. 

After Ic:Lviilg N,zlltiicltet ~ o u i i d ,  tlie JIZdie proceeded to Narragaiisctt Bay and made an 
exalnination in tllc npproache,q to WicIrfol.cl Ilarbor, R, I., for a rock upon which tho steaincr G e w w l  
strllcJi. The light-house on the nortli end of Cotianicut ISli\U(l 
was a h  1oc:tted. The Jllalce then pyoccedcd to I’liiladelphia, and aftor receiving on board a sttwn 
laUuch, 8110 roturnctl to Now Yorlc, arriving December 14. 

AN there was no :tppropriatioii available uiider which the vessel could be employed, aud as it 

Slic is i iow bcing prepared for work on tho New England coast. 

botiwecll ~ ~ y a i i n i s  :11i(i Greilt ~ o i i i t ,  X ~ I I ~ I I C I < C ~ .  

The roclr w:is foiiiitl ;iiicl 1oc:ited. 
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was necessary to make some extensive repairs to her hull and machinery, it was decided to place 
her under repairs. A t  the close of the fiscal year the Blake was still under repairs, of which 
mention mill  be made under that head. 

The steamer Endeavor and its party continued under the charge of Lieut. L. M. Garrett, 
U. S. N., Assistant. 

Early in July the vessel left Baltimore for the mouth of the York River to make a survey of 
the reported extension of York Spit Shoal. A careful and close developinent of the locality failed 
to show any indication of a shoaling. A t  the same time Lieutenant Garrett dotermined the 
position of the light-houses a t  Tue Marshes and on Wolf Trap Spit. 

From Clicsapeake Bay the Endeavor proceeded to Buzzards Bay and located a number of 
rocks in tho entrance to Cataumet Harbor, off’ Monument Beach, and off Mishaum. Ribbon Heef 
was also newly developed. 

A shoal having been reported on the west side of Hog Island, Narragansett Bay, and addi- 
tional hydrography being needed in Potters Cove, the northern part of Salronet Itiver, and what 
is lrnown as “The Covo,” the R?tdeavor was directed to carry out this work. The shoal, with 15 
feet of water on it, was found, and tlie deficiencies named more supplied; after whicli the E?ideavor 
proceeded to execute the principal part of her summer’s work. This consisted in  the dotermilia- 
tion of a large number of rocks and the development of many special features in the hydrography 
along the iiortli shore of Long Ksland Sound from Fishers Island to Throg8 Ncck. This work mas 
carried on with all possible speed and was brought to a satisfactory conclusio~~ early in h’ovember, 
1894. 

While engaged in Long Island Souncl, the BntZenvor assisted in the establishment of the range 
signals for tlio naval trial course between Cornfield Poiiit and Stratford Shoal. The red sector 
of the light-house on Execution ltocks was also located. 

Pursuant to your instructions tlie Endeavor’s party then proceeded to Delamare Bay to make a 
resurvey of the I3realtrvater anchorage. This survey, executed between Novcinher 20 and 26, shows 
a general shoaling of about 2 feet from the condition as shown by tlie survey of 1583. Licutenaiit 
Garrett reports that  the gap between tlie Breakwater and the ice breakor haR been filled, and 
presents ai1 appearance similar to the Breakwater itself, except that it is lower. It is all abovc tlie 
mrface at  low water, and only a few portions are covered at  high water. 

After locating the light-ships off’ Delaware Bay entrance, tlio Entleavor returned to l3nltimorc 
to prepare for work on the Southcrn coast. Slie left Baltimore January 12, 1S95, for Cliarlestoii, 
S. C., to make a resurvey of Charleston Harbor and approachcs. The work was begun January 
24, 1895, and completed on May 11, little liaving been accomplished before the 1st of March, 
however, on account of the severe winter weather. 

The work of the resurvey commeiiced a t  the point on thc Ashley and Cooper river8 reached by 
the steamer Baclw’s survey of the preceding year, and continued Eseaward through the old uiirin 
channel, omitting such portions as had been recently survoyecl by tlia Corps of lhgineers, U. S. A. 

With the exception of some alongshore work and special devclopment lilies, for which a. pull- 
ing boat was uscd, the entire inside work mas done in the ncw 22-foot oil-burning launch No. 30; 
tho outside ~ounding 1iiie.s were of necessity located in the steamer. 

The recent triangulation left little to be desired in the may of sigiials, and necessitated the 
builtling of very few. Through tlic courtesy of Captain Abhott, Corps of Engineers, U. S. A., 
Lientenan t Garrett had a tracing made of the unfinishod topographic sheet, whicli covered the 
greater part of the desired locality. Tlic low and marshy banks of tlie Oooper and Ashley rivers 
present such an indeterminate high-water niark that the ends of sounding lilies define the sliore 
line fully as well as any other means. 6‘ The fact is,’’ reports Lieutenant Garrett, “thnt there is 
110 high-water line. The whole extent of these banks is ovttrflowed a t  high tide, and tlie i r rcplar  
ragged line of marsh grass is the only visible linc of demarkation.” Tlie city front, wharves, t.t(:., 
of Ch:wleston, on the engineer’s drawing were surveycd before? the heavy galcs of two years ago, 
To briug this mater front up to date as flir as possible sextant positions and measuremetits, as tvell 
as soundings, mere taken along the entire front. The Rhore line of Morris Island llas changed 
very materially from tho old survey, duo, no doubt, to tho harbor improvements. 

The plane of reference used for the reduction of soundings is that obtained from a, long series 
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of observations by the Corps of Engineors, U. S. A., from the Coast and Goodetic Survey gauge 
a t  Fort Sumter. Comparison gauges were erected at  difierent points, and whenever it was possi- 
ble tho soundings mero reduced directly from tho gaugo nearest the line. Jn other cases a time 
correction m:is applicd, ailti retluction was made from tlie Sumter gauge. 

The system of lilies :idopted 011 the inner work is that of right-angle intersection 125 metres 
apart. S1)Iits mere introduced whcro i t  sec?nicd desirablo, and special exaniinations wliere the 
cliart showed shoal spots in  or ~iear m y  chauiiel or fairway. Tho Endeavor made this part of 
tho work so coiiiplete that i t  mill bo many years before another resurvey of the harbor will be 
necessary, if the conditions :ire ut all stable. 

Tlic work i l l  the old niaiii channel was not intended for a resurvey, as that channel is con- 
tinually cliangng, and is nom pr:ictically abandoned for tlio jetty channol; i t  mas simply desired 
to cover the ground snlliciently wc?ll to corrcct the charts of tho locality. 

Daving succcssfully fiiiislicd the work assigned, tho Endeavor returned to Baltimore, arriving 
a t  that  port May lG, 1895, mid coiiinieiiced t o  refit for tho summer% work. 

Hydrographic work was also executed by Assistant H. L. Marindin off tho north show of 
Nantucket and Marthas Vineyard, Mass. 

PACIFIC COAST. 

As noted in my last annual report, the steanier Patterson, Lieut. Comniancler W. I. Moore, 
U. S. N., Assistant commaiiding, arrived on tho worlring ground on May 27, 1894, and a t  oiice 
began morlc a t  tho north end of C1i:Ltliain Strait, southeastern Alaska. 

Tho worlr performed duriag the season of 1804 includes Chatliani Strait, from Poiiit Augusta 
southward to Point Sa~iiuel, west elid of Rennsnoo Island, a distance of 31 miles; Toiialiu Passage; 
Proshwatcr Bay, and Killisnoo Harbor. Tho coast on both sides of tho strait is bold and rocky: 
the surroi~ndirtg country is covered with a dense growth of pino and cedar to  tho high-m;~ter 
mark. Tlio preci1)itous cliaracter of the co:ist made the building of Bignals very difficult, and tho 
measureinelit of baso lilies by tlie ordinary methods almost impossible. 

Tho work was interrupted on August 8, tlio Patterson leavi~ig the working ground for Ynkutnt 
and Lituya bays o i l  that day for tho purposo of transporting tho shore parties. During tho absence 
of tho I’nttcrsow tlio topogry)liic:il party was kept i i i  tlio ficld :ind continued tlio \vorl; until her 
return 011 AuguRt 14, on wliicli date the season’s morlr caiiio to an abrupt e~idi~ig oil :iccou~it of the 
necessity of transporting tlio parties of tho A1:tslta boundary snrvoy south. 

Tlie season’s work iucluclcs tlic nioasurenieut of a primary baso 1 050.5G7 metres long; tlio 
establishrnont of two latitude stations, two Ioiigitudo stations, and two azimuth stations; the ewc. 
tioii of 87G signnls; 3% s?lnaro miles of topogr;~pliy. and 320 square milcs of 1iydrogr:Lphy. Tho 
results have been mappccl 011 0110 sheet sliowiiig the triangulation, four shcots showing the 
topograpliy, and five sheets showing tlic Iiydrograpliy of tho locnli ties covered. 

Tho Putterson returned to San Francisco Scptenibor 7, 1894, where tlio party was eng:igctl in 
office work during tho mintor. 

On M:irch 15, 1S96, Lieut. Commandor E. I<. Moore, U. S. N., Assistant, relieved Lieut. Com- 
rnnnder W. I. Mooro, U. S. N.: of tho coinmand of tho Putterson, and prepared tlie vesscl and party 
under his chargo for tho next seaso1i’s work. 

The Pattcrsou left Sari Prancisco on April 11,1S95, having on board the bouiitlary party nuder 
the chargo of Assistaiit E. F. ni(.kins, stopped a t  T:icoma, Wash., to tako on bo:u.tl Assistant 1’. A. 
Wellrer and party, mid proceeded to soutlleastorn Alaska. After landing Nr. Welker mid pilrty 
a t  the liead of Portland Canal, and Mr. Dickins and party a t  Mary Island, tho vessel sailed for her 
working grollnd, Chnthnm Strait, :wriving 11,18%5. On hcr passage Lieutoiiiliit-Com~ander 
Moore made a preliminary looittion of Topeka I~odC, iiortli entrance of Wrarigcll Str;iit. 

Tho work assigued tho Pattersou iiicludcs a continuation of tlio surveys of CIlatliani Strait, the 
oasteim part of Peril Strait, Hoo11ya11 Soulid, aiid Bootznahoo Inlet. The survey mas commenced 
May 13, and vigorously prosecuted to tho eiid of the fiscal year, a large amount of work h:tving 
beou accomplislied in Rpito of rather iuifavorablu ae;~tlior, siid i t  is hoped tlint wit11 fitir conditions 
the task assigned tho I’attcrson will t ) ~  succossfully finished. 

The present commanding officer of tho Patterson, Lieut. Commander E. IC. Moore, U. 5. N., 
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comes to tho Survey well equipped for this work, having previously served a tour of four years on 
board tho illcrlrtkur, froni December 15, 3876, to h’ovember 1, 18S0, aud during the time made it11 

envi;ible reputation in this office. With a party as well equipped and organized as that of tho 
Putterson the results in the field, I am sure, will be very gratifying. 

The steainer liassler, under the command of Lieut. G. 13. IIarber, U. S. N., Assistant, was 
engaged after Jul ie  30, 1894, in carrying chronometer comparisoris between observatories a t  
Pyramid Harbor and Sitka, Alaska. Seven and one-half rouiid trips were mado in this service 
throughout tlic season. During and between the runs tlie party mas employed in determining the 
topographical features that had been oniitted on certain of our Alaska charts, and which, it was 
thought, might be of service t o  the mariner. This was accomplislied in a highly satisfactory 
ni:inrier, and credit is due to Lieutenant Harber and his party for the care and skill exhibited in tlie 
extwition of this work. A t  the end of the season the area covered measured 1 040 squaro miles, 
w l i i d i  practically completes the topography within the limits of chart 8300. 

Lieutenant Harber also made numerous corrections in the Alaska Coast Pilot, and submitted 
notes for the correction of charts 8200 and 8300. 

The nassler, after giving transportation t‘o a number of boundary parties, returned to Puget 
Sound in company with tho Patterson, arriving at  Tacoma, Wash., Septeiriber 5,  1894. 

Wliile a t  Tacoma, Lieutenant IIarber was instructed to make a survey off the water front of 
the city of Tacoma, near tlie scene of the landslide which occurred in November last, to determino 
tho effect upon tho bottom of tlie bay in that locality. The survey was comineiiced February !I 
and ended February 23, 189.5. The lines were carried offshore until the soundiiigs indicated tluit 
the limits of t h a t  portion of the bay which has undergone a change had been readied. 

By direction of the Navy Department Lieutenant IIarber w a ~  relieved froni duty on the Coast 
ant1 Geodetic Survey on April 11,1895, mid Lieut. A. C. Ahny, U. S. N., Assistant, was directed to 
:tssume cliargc of the HassEer. 

Lieutenant Uarber served A full tour of three years on the Survey, and I desire to testify to 
Iiis  ability as a coinrnanding officer, and his zeal ant1 intclligerice as cliicf of party. Iiis con~maittl 
was always in good condition and ready for service, and the work intrusted to his care was performcd 
with iiitclligerice and good judgment. 

The steamer dlcArtlncr, Lieut. F. LT. Crosby, U. 5. N., Assistant cornmarlding, was, a t  the close 
of the fiscal year 1894, actively engaged in surveying the liydrograpliy of the coast of Washington 
between Grays Harbor and Jauies Island. This stretch of coast is without exception the most 
difficult mid dangerous on the Pacific Coast. 

As stated in iny report of last year, the progress of tlic party’s work a t  tlic close of the fiscal 
year exceeded lily liigliest expectations, 8% miles of soundiiig lilies having been executed. 

The niontli of July was, considering the locality, favorable for sounding work, aiid ten days 
could be utilized i n  this way. From August 1 to November 7, when tlie vessel sailed for San Fran- 
cisco, only tliree other days could be m:de use of for that  purpose. This is believed to represeiit 
the average conditions, notwithstanding that after October 7 the weather was unusually severe: 
aud that the number of disasters to shipping mas unprecedented. 

The fillislied work of the ueason cxteuds from James Island southward to Promontory Point, 
14 miles south of Raft ltiver, and offshore to a distauce ranging from 20 to 25 miles. 

&tween James Island arid Destruction Islaxid (wliicli is about halfway betweell tlie above 
points), for an average distance from tho shore of about l& miles, there are iiinuinerable rocks ;uid 
reefs. The shore lino south of Destruction Island differs in cliaracter from that to the north i n  
presentirig a lower appearance, the bluff8 being of clay or sand in lieu of rocks, while thero aro 
very fern outlying dangers. 

The coinp1ic:ttious and difficulties in the execution of the hydrography were many, but it is my 
opiriion that no closer or better work has been clone along tlie open coast of tlieh’ortll Pacific Oceait. 

The iilshore work was most thoroughly develo1)cd, so that all curves of equal depth could 1)c 
drawn with certainty-ixicluding the G ,  12, and 18 foot curves-perh:rps tho only iustance of tliat, 
killd along the coast. The lines from about 12 fathoms out to 50 fathoms were run a milo apart, 
and froin tliese to beyond the 100-fathom curve, 2 miles apart. 

The work of tho tiea~ou was practically dosed when, on the niorning of August 18, OIIC of tile 
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wllalebouts of the vessel, in attempting to land near J o  Oreek, in  order to completo tho building 
of signd, was capsized in tho surf with iiiost distressing loss of life. The following oxtraotv froin 
tho report of Ensign C. P. Eaton, U. S. N., dated ou board the JlcArthur at Ocosta, Grays Harbor, 
M'itShington, will convey tho details of the accident: 

It is my painful duty to roport tho doath by drowning of Liout. F. II. Crosby, Quartormnstor (tliird class) John 
Froyur, and Sonmon Willinin Nehui, Aloxandor Smith, nud Jcns Gudmundeeu, while sttouipting to  lnnd through tho 
surf nom J o  Creek, about 17 niiles north of Grnys Hnrbor, on the woet coast of Washington, about 8 a. m. Saturday, 
August 18. 

That nl'toruoon 
Lioutcnnnt (hosby, tho corninanding omcur, with nino mon, lnndod through the surf and conimouccd to oroct a 
hyt1rogr:iphic signal. A t  this titno tho sea was sniooLh, with hardly :i.ny SWOII. Sntnrdny morning thoro wnH n ~ U I I S O  

fog and long swell. I,ieiitoun~it.Crosl~y loft tho ship with nino nion in tho whaleboat at 7.20 to comp1ot.o tho 
signill. Wlien outsitlo tho surf 110 diroctod t.he inen to  take otT their shoes and heavy clothing, cast OK tho trniling 
lines of tliu onre, unship tho roddor nnd stocr witli an oar. He cautlonod thcm that  n boat might go through tho 
surf ninoty-nino tinios ciud be capsizod on tho hundrodth. He then cnntioned them, if upsot, to got  hold of lifo- 
prceorrers or oars, clivo undor tho brcakers and come iip botwoen thcnl to  broathc, and mako for tho hcnch. l'l~cy 
then piillotl n fouw strokes toward the bonch whon a big brenkor canglit tho boat trnd swung her to  stnrbourtl nonrly 
broadsido to snrf. After a hnrd 
striigglo, f i r o  inou--Erik Corlson, qunrtormnstor (socontl class) ; Senmou Jan  Rask, Charles Hngorstrom, and U. Bockor, 
and First-Clans Pircmsn 0. 1)niiielson succeodod i n  gotting asliorc, most of them in a dazed, oshauatocl condition. 
Tlicy wcro curod for by tho sottlors d o n g  the beach. As eonn as snflicioutly rovirod they nnd a number of eottlcra 
patrolled tho boach, soarching for the others. Tho mhnlobont wan nmhxl nshore about 1 milo bolow whero niost of 
the survivor$ lauded. 

Thoro uro white Rottlors evory milo or BO along the be:icli, and both white inen and Indians nro constantly 
trrivoling back rind fnrth, bnt tho fog wns BO thick thnt morning that  one could seo only 40 or 50 yards, and the 
Nettlcrs first know of tho  accitlunt by tho aiirvivors of tho wlialoboiit going to tlioir ~ O U B ~ S .  Abont 11 a. 111. tho fog 
bognil to clear; I hac1 n lookout ltopt from tho di ip  nnd watched con8t:intly nipclf with tho glasscs for tho cnptnin 
and pnrty. I ,951~ no signs of thorn at work on tlio signal, and f'oarctl n n  nccidont hnd hnppcncd, ospocinlly as tho 
surf was w r y  11cavy. I run in a s  closo to  tho slioro with tho ship as \v:m snft), iiud nftor :L wliilo EILW a man wnving 
a tablocloth ns a signal. Knowing t1i:it I could do nothing from oiitsido with tho ship or bonts, I rnii iusitlo Gray8 
Harbor mid nnclioretl noar Danions Point. Ou the wny down I kopt a careful lookout for m y  signs of tlio pwty, 
knowing tlmt thrro was a strong innhore ciirrcnt to tho soutliwnrd. I folt that nothing could bo douo 11y 11s nndor tlio 
circiimstancos, howover, n s  such a long tinio (threo houre) liud c1:ipsed sinco tho whulobont must havo outcred tho silrf. 
Ini~nedintcly upon arrival nt Damons Point I sccurod a to:rni arid drovo up tho bcacli to  tho iceno of tho disnster, iiud 
foiiiitl that  iivo men had roachod the  boacli iu  s:ifoty. They patrollod tho bonch until 2 1). m., then roturncd t o  the 
s h i p  Tlloy did 1~11 in tliuir powor t o  
rontlor nssistancn. 

I giithorud tho tools, goar, otc., thoy had nahore nnd ongngod D wagon t o  bring tho whnlobont clonii to tho 
Oyehiit where I cnu got it, aud, lcnoiving I could do no furthor good, startcd back lor tho ship. OIL tho way tlown, 
onr tc-nni ran nway whilo crossing a bridge ovor swnmpy land, rind Roscoe, tho npothocnry, tho drivor, aud 1nysc11' 
wcrn tlirown out. JLOBCO~ hnd a b:id holo inado in front of his loft leg itboro tho unklo, rcaching to the bono, ni111 

fro111 his coniplnints I foarotl lie 1ind anfrorod intornnl injurios also. I got mother  toom, and n?i B O O I ~  :IS \YO got bncli 
to t l ~ o  ship caine to Ocostn. Fortiinntoly, the doctor snys Roscoe's injurios aro not sorious. Tho hole in his l u g  will 
lay liirii up for sovornl meoks, probnbly. 

1 oscnptiil with 11 sprained Iiaud nnd leg and bruised hoad, nnd will probably bo (111 right i n  throe or fonr tlitys. 
A littlo stonnicr iiialtes daily trips to  the Oyehut from Ooosta, nnd t h o  sottlere iilong the  bonch will koop nie iufornlctl 
a8 t,o whotlicr :illy bodies nre.fonnd. I oxpoct to go to  tho Oyohut after tho whaleboat in IL fuiv dnyR, if iibh, or will 
hnvo i t  ant1 the goar brought over by tho steamor. I directed that  thoy bo loft in tho care of i,ho storokoc~icr nt tho 
Oyohnt. 

Tlio i I f d r f ~ t u ? -  anchored about n milo nnd a 11nlf offshore nt this point Friday aftornoon. 

Boforo thoy could turn tho bont nnothor bronkor caught her nnd cnpnizod hor. 

Tho Nettlcrs patrollod the beuch that  clay until (lark, nud ull the  next day. 
Tho wlialobont, oars, eto., wore wnelied nshoro, but no bodies haro boon found up to this tiiuc. 

I'rom tho accounts of tho wttlors tho bodios may bo wnshod nslioro in froin threo to tcii clays, or not a t  nll. 

A statemerit of each oue of tho survivors a.ocompanics letter No. 1G!)8 011 file in this office. 
Tliesc statenionts give practically tlio saino account of t.he disa,ster, with tho addition of ilidividnid 
expc:riencc. Tlic log book also gives n brief account, with R journal of tho wcurrciiccs froin thy 
to  clay. All of tho bodies excopt that of Seainan Smibli, wore recovered and iiiterred by tho crew 
of tho i1ic:rl~thu~. Over each gravo ivas erected it cairn and ~ni t i~blo  headboards bearing t lie 
naiiie, rate, vessel, causo of death, aid clilte. Tho location of each grave, with full details, will bo 
found with letter NO. 1873 of 1894 on file in this ofice. 

Tlio tliaiiks of tho office for the goiierous sorvico of the poople along shoro, nativo and white, 
were conveyed to them by tho commonding officer of tho ilIcArtlwr. 

As it was a wish frequently oxprosued by Lieutoiiarit Crosby, that his body should lio vhoro 
life departctd, and as his wifo, Mrs. Julia H. H, Crosby, coincided with thoso views: his body was 
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interred where washed up by tho sea, and 30 yards north of TVreclr Creek, 20 yards above high- 
mater mark, and next north to that o f  Seamaii Gudmundscn. 

Tlie disaster to the whaleboat of the McArtlizir was tlie worst the Survey lias suffered since 
the loss of Lieut. G .  M. Bache, U. S. N., and ten of his crew of the brig Wuuliinglon off Hatteras iii 
the hurricane of September 8,1846. 

LTc first entorcd tlic Survey in 
November, 1882, arid served as cxocutive officer of tho Blnli~ until March 25, 1884, wlien lie volun- 
teered for the Greely Itelief Expedition and went to  the Arctic as tho executive o f  Clie Bear. 
Upon tho roturu of tlie Bear, he mas again detailed for Coast Survey scrvice and reported on 
board tho BZa7ie October (i, 1884, and oil November 35, 1854, he took coiniiiaiid of tho Cctliiey mid 
remained in chargo of' that vessel until his detachmeit t by tho w'tvy Department, Scptcniber 14, 
1888. His successful career as a chief of party incluced this oflice to igaiti seek his services, and 
on June 10, 1893, he reported for duty, and oii the 20th of the same month assumed coininand of 
the ,lfi.Art/izii* ;tt San Francisco and coutiniied i n  comn~and of that vCsd  ulitil his de:it]l. 1Jis 
name will ;Llways be associated with tlie surveys of Passaiiiaquodcly :lnd Cobs(:ook bays, St. Croix 
River, Mailic, Loug Island Sound, Delaware Bay, iintl tho coast alid 1iarl)ors of' I,ouisiana, :iiid the 
seacoast of %Vnshirigton, where ho perislied in exposing hiiiiself' to the tlaiigor lie litbored to 
diminish Sor others. 

In t personal letter to me, mritteii several iiioittlis prior to his tleatli, he spolre of' tlie d:~iigerous 
coast 011 which ho was employed, and remarked that he would pobably 111:ilte most of Iiis 1:mdiiigs 
iii person, particularly where there was any danger, as lie coilsidered i t  the duty of tlic comiiianding 
officer to personally conduct tlio most perilous work. 

Tlie circumstmices surrouitding his death bear witness to his value as an offiver, :tiid my words 
Cali give but fecblu praise. His energy, skill, prudelice, and discretion niacle his service par- 
ticularly valuablo to the Survey, arid his loss is deeply dol)lol*ed, not ottly by this oflice but by tho 
naval service, of wliicli lie mas a n  honorable meinbcr. I Tis i*ccords spc:dc for thciiiselvcs iii the 
archives, and I can only add that lie perislied in tlio ;tl)lo and fi l i t l i f i i~  performaiice of his duties. 

The ii:tuies of the bravo and faithful A ~ ~ m e l l  mho lost, their lives with hili1 will be recorded arid 
remembered wi tli griititudo and praise. 

Licnt. Jaiiics TI. Sears, U. 5. N., Assistant, in accord:tiicc witli your iiistriictions, assumed 
comiiiantl of' tlie AIcArthuy September 3, 1804. He makes special : i c :k~ i~ \ \ . l c~ t l f iu~~~ i t  to Eusigii 0.1.. 
Eaton, U. S. N., executive officer uuder Lieuteii:mt Crosby, for :Lssistniicc given i i i  the preparation 
of the descriptive report relating to the season's woi-k. 

Tho XcArflizir left Grays Harbor 011 November 7 for S ; L ~  Francisco, arriving Soveiiiber 11, 18!)4. 
In accordance mitli instructions, Lieutenant SeiLrs prepared the vessel iiiiil party ulider Iiis 

chargo for the resurvey of Sail Francisco Bay mid approaclics. It is desired to ni:Llic ;L very 
completo resurvey of this important harbor, so i t  itiay :Lns\vcr all 1)rescwt :tiid future requireinents. 
Tho liiies of soundings mill be located about 125 iitetres ap:irt, ul)oii the rcot:iiigul:ir systeni, with 
sucli special developinorit of rocks, shoals, arid wliarf liucs as m:Ly 110 recluired. 

Lieutenant Sears l i a ~  1)ceii engaged in tlic work since Fcbriiary 1, 1895. The projection 
covcriiig the Golden Gate mid Bonita Cliannel is  prac:tically finislid; tlie projection covering tho 
bay f'roui S:tn lhncisco aiid Alcatraz Island to 0altl;rnd a n d  West 1Serlteley is itearly fiiiisliecl, arid 
the projection lying to the nortliward of the 1ast-n:~mecl sheet, is nom well under W ~ Y .  Tllc Work 
completed by tlie party a t  this time (June 30, 1895) represents 25 square miles (geographical) in 
area, aiid 903 mutical miles of sounding lines. 

During the working season, from July 1 to October 18, 1804, the party in tho steuiiier G e d n q ,  
Lieut. Lucian Flynne, U. 5. N., Assistant commanding, mas engaged with Assistant J. J .  Gilbert 
in tho triarigulation, topography, a i d  hydrography of Washingtoll SOuud, Washiilgton, i i i  tile 
vicinity of San Juan, Orcas, arid Stuart islands, and in a more tliorough d~~velopritent of tho caster11 
part of the Strait of Juan do Puca. As will bo noted, tho 1iydrogral)lly cluriug tho season 
extends over a large area, and covers in tho aggregate 475 squnre geogi-aI)hicxl milos. 

The locality of tho work in tho Strait of Juan de Fuca oxtended frorn Whidby Island to the 
westward of Port Angeles. It also included developments of Heiu Bank, &Arthur BaillC, 
Smiths Island, and the bank botmecn Partridge Bank aud Middlo 13;~nl<. 

The floating commerce of Puget S o u d  passes through these wators, and Lieutenant Flynile 

Lieuteiiniit Crosby deserves more than a passing notice. 
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... do. ........... 

roports that it is nom considerablo and growing in importance. Steamships run regularly betmeen 
Tacoma and Sail I~raiicisco; Tacoma aud China, also Vancouver to Chiua; and several lines of 
steamers in local waters, besides numerous sailing vessels to all parts. 

Tho hydrography of Washington Sound is new work, and it is cliiofly confined to the waters 
of Sail J u m  Channel, north OP Turn Island, and the passages connecting this cliannel with tho 
Canal do Ilaro. Within these limits aro a iiuinber of importaut harbors. There is a triweekly 
steamer carrying mail, passengers, and freight between Seattle and tho settlements 011 tho islauds 
of Washington Sound. 

Lieutenant Flynuo and liis party tfoservo 1)articuIar mention for the Iartrge amouut of work 
accon~plislicd and for the escollont mannor in wliicli overy detail has been carried out. 

Upon coriclusioii of tho season’s work, and after making certain repairs, tho steamer Qcd?~cy 
mid party proceeded to San Francisco to  re6t tho vessel aud prepare the party for tho resurvey of 
that harbor. h c t u d  hydrographic work began 011 March 29, lS95, and continued until the elid of 
the fiscal year, whenever favorablo conditions permitted. The general idea of this resurvey I have 
alluded to nnder tho JfcArthurls work. The Qedney, on Juno 30, had closely devclopod 10 squsro 
geograp1iic;~l miles, covering that part of Sail Francisco Bay from Alcatraz Tsfaud to Port Poiiit, 
including ltichiwdsons Bay and ltaccooii Strait. 

Assistant J. J. Gilbert, assisted by tho party on board the Hassler, made a hpogra~~liic :tiid 
hydrographic survey of part of the Puget Sound Navel St;ation and tho dock front during April 
S U d  May, 1895, for tho Navy Dopartment. 

Statenacnt qf hydrographic surveys executed during the $fiscal year ewiing Jtwe 30, 1595. 
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Sta.tement of hy~lrographic survey8 executed during the jiscal year ending Juite 30, 1895--Continued. 
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?;:rval P:lrtg No. 10 was primarily ongagod i n  cooprntilig with Mr. Gilbert iri tho tri:nigulation :mcl topgrnphy 

Kava1 Party No. 11 carried on topographic work tliiririg ant1 betwccw t r i p  from Pyramid Harbor nut1 Sitlce 

Naval Partice Kos. 12 a id  13 wcre part of tho tirue ongaged iu transporting boundary survoy partioe. 
Num1,er of specimons of bottom, 33. 
Currout statione ocoupiod by hydrographic particts, 27. 

of Washiugton Sound. 

carrying chronomcterti. Was also ongagotl i n  trautjportiny 1Juitotl 8t:Ltcu arid Canndiau bouiitlory siirvoy parties. 

JIYDROC~RAPIIIC DIVISION. 

This divisioii has continued in charge of Lieut. Walter MCJJC~II,  TJ. S. N., Assistant, wlio lins 
fully maiiitaiiictl the excellent reputation for efiicieiicy lield by this ctivisioli. Under tho able 
nian;igeriient of’ LicuteIiarit McLeari tho systeiii of cliart corrections established is iri oxcellcut 
working order, as attested by tho high character of o m  aliart issuc. 

I beg to ask yoor atteritiou to the report of Lieuteiiaiit McI,e:111, forwarded Iicremitli, relating 
to the work of the division. 

REPAIRS AND XAINTENANUE 0 1 p  VESSELS. 

ATI.AKTIC COAGT. 

Tho vessels of tho Survey may bo now classed as old, and wliile l l~cy  h;ive, with few exceptions, 
been in commission continuously, thoy are in fair condition, considering the limited appropriation 
av:iil:ible for repairs. 

Backe.--During tho summer of 1803 this vessel, as noted i n  lily foriricr report, received new 
niotive power and sxteusivo overhauling to her hull. That tho inoiicy was well oxpeudcd is proved 
by the e2penditures necessary to  this vessel duriug tho year, which amouuted to abont $100 for 
repairs to \v:~ter-closets, launch’s cradles, arid a few minor items. 

The propeller, Iio\~ever, has iiot 

sufficient pibh for thorough enicieiicy, and  a new olio will be substituted during the next year, 
which I believe will give the vessel greater econouly. 

Blakc.-This vessel m a s  extensively ovcrhauled, but thoro still remains soine work to bc done 
upon her to place her in good condition. Tho priiicipal rc1)airs uiadc aro as follows: 

Cutwnter renewed and stern scarfed; 1 1 6 ~  coal bullker bulkhe:ids mid floors; iiew ltnightlieatlu, 
port forward chock mil and cathead; new boiler IcceIsoI1S, :hnd rcpairs to  inain Iceclso~i j repairs to  
bottom metal ; copper cable for lightning conductor j repair8 to iri.jcction valve, heating radiators, 
air ports, galley, boiler cradles, auxiliary suction pipe, condenser, distiller, reeling engine, air 
pump, valve chest, sea valves, indicator gear, rock shaft, anchor cnginc, and steam-launch sllaft. 
Tllert: were supplied B new crank shaft and brasses, crosshead brasses, crauk-pin brasses, C ~ O 8 S -  

The uew motive power has proven very satisfactory. 
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head guide; the eccentrics were turned up, the cylinder rebored, link inotion and main and cut-off 
valves overhauled. There were supplied R new smokestack, Worthington feed pump, Macomb 
strainer, copper piping, fie-room floor plates, suction and dischargo for circulating pump a,nd 
discharge for bilge pump; the boilers were patched, and new cradles and davits for steam hunch 
and new funnel were supplied. Besides these a number of minor repairs wero madc, a t  a total 
expense of nearly $4 000. The apron of the vessel is badly decayed, and in the near future i t  
must be replaced. 

Eqre.-This vessel received quite an estcnsive overhauling, as very few repairs have been 
made for a number of years, and it became necessary to take some steps to prevent deterioration. 
The running rigging was almost entirely renewed and the standing rigging overhauled, a new bow- 
sprit was supplied, and the spar deck sheathed aid calked. The vessel was docked, new limber 
chains mere rove off, ancl the vessel generally overhauled, a t  an expense for the year of nearly 
$3 700. This included repairing the large launches Nos. 22, 23, and 25. 

Endeavor.-Repairs were made on this vessel to tho amount of $880. The principal items 
were new crosshead, boat davits, forecastle deck, oil tanks, calking, patching metaI, and minor 
repairs to hull, machinery, boiler, and galley. 

PACIFIC COAST. 

Qedny.-This vessel received during tho year a new composition propeller and steel propeller 
shaft, a new main cylinder and piston, repairs to main valve gear, and minor repairs to boiler and 
engine. Other repairs were made to the heating system, steam winch, steam launch hoisting gear, 
deck house, water-closets, steering gear, bulwarks, and galley. The steam launch was thoroughly 
overhauled. 

XcArtAur.-This vessel received repairs t o  the amount of $3 446 during the year. Sho was 
calked and remetaled at the Fulton Iron Works at San Francisco, and partly refastened with 1 000 
compositioll spikes. The propeller-shaft casing and stern bearing were renewed, and new piston 
rings and springs supplied; tho spider and follower of piston of main engine more turiied up; tho 
cylinder of the circulating pump engine was reborcd and new piston ring supplied; the go-ahead 
eccentric and strap were replaced; the main and crank shafts were lined up; new steam-launch 
cradle aiid adjusting davits were supplied, and repairs made to reversing gear, rocker shaft, air 
shaft and brasses, steam windlass, steering gear, and other minor repairs to hull, engine, boiler, 
and steam launch. 

Patterson.-Nearly $3 000 were expended on this vessel for repairs generally, as follows : 
The vessel was docked a t  the Union Iron Works and the false keel removed; the starboard 

bilge keel and main keel repaired; the metal mas patched where necessary; a new rudder post mas 
supplied, and the rudder trunk and steering gear repaired j the shaft was disconnected, propeller 
and stern bearing renewed; pitch of screw changed from 13 to 12 feet; new bronze stern bearing 
was supplied and secured by Tobiri bronze bolts; a large part of the upper deck was repaired 
and the whole covered with canvas and painted; a new main topmast and six uew closets were 
supplicd. 

Tho Cosmos was overhauled, deck calked, keel and bilge keel repaired, and metal patched 
where nocessary. 

Hasaler.-Early in February you directed me to proceed to Puget Sound and examine the 
Hmsler with reference to her further usefulness on the Survey. Under date of February 15, I 
reported to you the history of the vessel and her condition, ancl upon my recommendation you 
requested permission from the Department to sell her. The sale was properly advertiged in all 
the principal ports of the Pacific Coast of the United States, and sealed bids for the purchase of 
the Hmsler were invited. As the highost bid received was far below tho appraised value, by 
direction of the Department the bid mas rejected, the officers detached, crew discharged, and the 
vessel laid up a t  Port Orchard in charge of a shipkeeper. A11 the correRpondence relating to the 
vessel is on file in this offlce. 

Quick.-This vessel was almost entirely rebuilt by Mr. John Hoodless, a t  Milton, Fla., for 
82 750. The work was very well done. The vessel is nom in excellent condition, and with ordinary 
care will b e  serviceable for many years. 

The amount expended on this vessel under repairs was a little over $1 850. 

The hull, boiler, machinery, and boats were generally overhauled. 

5. DOC. 25-9 
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The Transit was overhauled and is in good condition. 
The Spy was towed from Punta Rasa, Fla., to Milton, Fla., where she will be overhauled 

The Puca was supplied with a new boiler, and the hull and machinery placed into excellent 

Minor repairs were made to the Tarry Not. 
After proper advertisement, a contract was made with William E. Woodall & Co. for rebuild- 

ing the schooner lVatcAless. A t  the end of the fiscal year work on that vessel was commenced. 
Four oil-burning launches were purchased from Messrs. Clay Q Torbensen, of U louccster, 

N. J., and supplied to the Blake, Bache, McArthur, and Endeavor. These launches have givrti 
excellent satisfaction, and I feel quite sure have paid for themselves in a singlo season by the  
increased amount of work returned by the parties. 

I beg to renew the recommendation mado in my report last year in reference to curreut obser- 
vations, the exploration of tho Yukon, and the surveys of the Aleutian Islands. I desire to urge 
the necessity for asking Corigress for ;in appropriation to build a vessel for the Aleutian Islancls 
work. A vessel able to do this work mill cost $125 000. 

during the next year. 

condition. 

Mr. J. E. l b e t h  has satisfactorily performed clerical duties under this ofRce. 
Very respectfully, JEFF. F. MOSER, 

Lieut. Commander, U. 8. If., 
Hydrographic Impector Coast and Geodetic Survey. 

Gen. W. W. DUFFIELD, 
fluperintendent United Mates Uoast and Geodetic Survey, 

Wmhington, D. C. 

REPORT OF THE HYDROGRAPHIC DIVISION FOR THE FISUAL YEAR ENDING 
JUXE 30,1896. 

UNITED STATES COAST AND QEODETIU SmtVEY,  
OFFICE OF THE HYDROGRAPHIC INSPEUTOR, 

Wasl~ingto?~, D. C., July 1, 1895. 
SIR: I have the honor to submit tho following report of the work of the hydrographic division, 

under my charge, during the fiscal year onding June 30,1895. 
A few minor functions, not heretofore belonging to it, have devolved on this division during 

the year, but, in general, tho nature and scope of its work have remained what they have been for 
years past, and but few changes in the method of its execution havo been iutroduced. 

Twentynine new original liydrograpliic sheets have been drawn and platted, and the results 
of extensive surveys have been platted 011 24 old sheets. The work on theso 53 original sheets has 
involved the study of 228 volumes of data and the platting of 77 697 angles arid 361 172 soundings. 
Ninety reduced drawings of hydrography have been verified, revised, and corrected. The aids to  
navigation have been platted on, or the titles and notes, including ligli t tables, liibve been supplied 
for GO new cliarts; and 148 proofs of new issues of charts have been revised, verified, and corrected. 

The work of tho division has further included a vast amount of miscellaneous drafting; tile 
iilvestigation and disposal of constantly received information from all sources containirig charlges 
and correctioiis needed on the charts; the preparation of a complete set of sketches showing the 
progress of finished hydrographic work on tho Pacific Coast, includiilg A h l r a ;  the preparation 
of schemes for new surveys and resurveys; the comparison of old and new surveys for tho determi- 
natioll of needed special examinations; the preparation and sul~ervision of the 1)ubiication of the 
monthly Notices to Mariners; sud a largo amount of miscellaneous work, including iuformatioii 
furnished other Departments of the Government, and Private indivi~luals. The general au(1 
routine correspondence of the division also involves a very considerable labor. For a detajlctl 
statement of tho work performed by the division I beg to refer you to the monthly reports sub- 
mitted during the year. 

The work of the division has a t  all times been kept well in hand and up to dato through the 
individual zeal and faithfulness of its employees. 
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The force employed in the division during the year has consisted of Mossrs. W. C. Willenbucher, 
F. C. Donn, and F. W. Clay, draftsmen, and Mr. E. H. Wyvill, chart corrector. These gentlemen 
have been unremitting in their labors, and deserve every commendation. 

As chief draftsman of tho division, there devolves on Mr. Willenbucher very great and varied 
duties, all of which are performed with great promptness, accuracy, elid ability. Both Mr. Donn 
aud Mr. Clay have executed the work falling to them with most satisfactory efficiency and faith- 
fullless. In March, 1895, rooin 74, occupied as a drafting room by Mr. Donn, was flooded, through 
the bursting of a water pipe overhead, and work then in hand so far injured as to make its 
reproduction necessary. Since that time Mr. Donn has beeii compelled to carry on his work in a 
very inconvenient and cramped space allotted him temporarily in the drawing division, and i t  has 
been much retarded in consequenco. 

I beg to renew my recommendation that the importance and variety of Mr. Wyvill’s duties as 
draftsman and clerk in the offico of the division, and the zeal and eficiency with which he performs 
them, justify his reclassification and advancement. 

I desire to again call attention to the desirability of an arrangement whereby this division 
might promptly and without special request receive information concerning the progress of 
iuprovements making under the supervision of the Engineer Corps, United States Army. 

Very respectfully, 
WALTEX MULEAN, 

Lieutenant U. 8. N., 
Ohief of Hydrographic Division. 

Lieut. Commander JEFF. F. MOSER, U. S. N., 
Hydrographic I q e c t o r ,  Ooast and Qeodetio fiurvey, 

Washington, D. 0. 

REPORT OF THE OOAST PILOT PARTY FOR THE FISUAL YEaR ENDING JUNE 
30, 1895. 

UNITED STATES O O U T  AND GEODETIU SURVEY, 
Washington, D. C., June 30, 1895. 

SIR: I have the honor to submit the following report of the work of the Coast Pilot party for 
the f l s d  year ending June 30,1895. 

Under the general direction of the Superintendent, and the supervision of the hydrographio 
inspector, the duties of this party involve the execution of work in the field and work in the Office 
incidental thereto. 

A t  the beginning o f  the fiscal year the party was engaged in the compilation of fleld data, 
obtained through various sources, for a Coast Pilot volume to be ontitled, ‘( United States Coast 
Pilot, Atlantic Coast, Par t  VII, from Chesapeake Bay Eutrarico to Key West.” 1 can not speak 
too highly of the able assistance in procuring data for this volume that was renderod by the 
different hydrographic parties in the field, when no vessel was available for the especial purpose. 
The commanding officers of different revenue cutters stationed along the part of the coast covered 
by this volume also materially assisted in the collection of tho inforination used in its compilation. 

About November 15,1894, the manuscript for United States Coast Pilot, Atlantic Coast, Par t  
VII, was sent to the printer, and on April 27, 1S95, the first proofs of a part of the volume wore 
received from him. Since that date proof has been received at  intervals up to June 30,1895. A t  
the rate the proof is being received the volunie should be ready for issue about September 10,1895. 

After the manuscript for United States Coast Pilot, Par t  VII, had been sent to the printer, 
the party was engaged in the compilation of five supplements, embodying all corrections up to 
date, to the five Coast Pilot volumes already published, and which cover the Atlantic Coast of the 
United States from the St. Oroix River to Cape Henry. In the preparation of these supplements 
data, procured by the party in the field in 1802 and 1893, was issued, together with later informa- 
tion procured by the party from various 8ource8. Between November 17,1894, and January 30, 
1896, manuscript for the five supplements was sent to the printer. The &st complebd supplement 
was received from the printer on February 27,1895, and the last on April 11,1895. 
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~~ ~ 

Date detached. 

Besides the preparation of manuscript for new Coast Pilot volumes or their supplements, and 
the reading of proof, the party has corrected to the date of issue Coast Pilot volumes issued from 
this oilice. This iiecessary and important work involves considerable labor, as the changes in aids 
to navigation and hydrography along the coast and in harbors are very frequent, and corrections 
to printed volumes accumulata very rapidly. 

The routine work of the party, in keeping up to date detailed records of changes, reported 
dangers, hydrographic examinations, new information available, and other data which may be 
used in the compilation or correction of Coast Pilot volumes, is very considerable and constant. 

The party was under my charge from the begiirniug of the fiscal year until September 22,1804, 
when I \vas relieved by Lieut. Franklin Swift, United States Navy. Lieutenant Swift remained 
in charge until Juno 21,1895, when lie was detached from duty in tho Coast and Geodetic Survoy, 
and the charg6 of the party again devolved upon me. 

Mr. Johu Ross, mutical expert of the party, has been employed the entire fiscal year in the 
collection of data, the compilation of manuscript, and tho preparation for publication of Coasf 
Pilot volumes and supplements. I beg to add to the testimony of my predecessors iu charge of 
this party, my own acknowledgment of the value of Mr. Ross’s services and hearty commendation 
of his zeal and ability. 

Assisting Mr. Ross, Nr. Talbot Pulizzi, copyist, has been engaged during the fiscal year in 
copying manuscript and entering corrections in Coast Pilot volumes, and other routine matters 
necessary to the work of the party. These labors Mr. Pulizzi has performed to my entire 
satisfaction. 

Very respectfully, WALTER MULEAN, 
Lieutenant U. S. N., 

Assistant Coast and Beodetic Survey. 
Lieut. Oommander JEFF. F. MOSER, U. S. N,, 

Eydrogrupkic Impector, Coast and Geodetic Survey, 
Tashington, D. U.  

List  of naval oficers attached to the United States Coast and Geodetic Survey during the $scul year 
ending June 36, 1895. 

Remarks 
.... 

Name. I Date attached. 

Mar. 15, 1895 

............ 1 ............. 
LIEUTENANT COMMANDERS. I 

Still in service. 

Still in  service. 

W.I.Moore Nov. IO, 1891 

Jeff. F. Moser.. .................... Reattached 
( 

E. K. Moore. ........................ 
LIEUTENANTS. 

Giles B. Harber.. .................... 
W. F. Low .......................... 
Robert G. Peck . .  . . . . . . . . . . . .  

Oct. 30, 1893 
Jan. 18, 1895 

Jan. 26,1892 
Aug. I, 1891 
June I ,  1893 

Apr. 11, 1895 
Jan. 14, 1895 
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . .  

............. 

............. 

............. 

............. 
June 21,1895 

Still in  service. 
Drowned Aug. 1% 

Still in  service. 
Still in service. 
Still in service. 
Still in service. 
Still in service. 
Still in service. 
Still in service. 
Still in service. 
Still in service. 
Still in service. 

1894. 

Still in service. 
Still in service. 
Still in service. 

Walter McLean.. .................... 
W. s. Benson. ...................... 
A. G. Rodgers. ...................... 
A. C. Almy. ......................... 
L. M. Garrett.. ...................... 

LIEUTENANTS (JUNIOR GRADE). 

C. S. Ripley.. ........................ 
E.H. Tillman. ....................... 
Franklin Swift.. ..................... 
L. G. Clark. .  ........................ 
R. F. tppez . .  ........................ 

Aug. 21, 1893 
Jan. 6, 18% 
Nov. 15, 1894 
Mar. 12, 1894 
July 3, 1893 

May 17,1892 

Sept. 22,1894 

Jan. 4,1895 
July 26,1893 

Sept. 15,1891 
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Liat of naval oficers attached to tke United States Coast and Geodetic 8urvey during the$scal year 
ending June  30, 1895-Continued. 

Name. 

.IEUTENANTS (JUIVIOK GRADE)<OXlt’d 

Hugh Rodman.. .................... 
J. J. Blandin. . . . . . . . . . .  
Chas. P. Eaton.. . . . . . . .  
W. B. Iloggatt ..................... 

ENSIGNS. 

C. P. Plunkett. ..................... 
G .  W. Kline . .  ...................... 
C. S. McConriick.. . . . . . . . . . . . . . . . . . .  
G. Tarbox. .  ........................ 
J. W. Oman.. ....................... 
H. K. Hines.. ....................... 
N. A. McCully ...................... 
W. S. Clarke.. ...................... 
Andrew F. Long.. . . . . . . . . . . . . . . . . . .  
C. Churchill ........................ 
C. IT. Stone ........................ 
A. 1% Davis ........................ 
I>. M. Russell. ...................... 
L. H. Cliandler.. . . . . . . . . . . . . . . . . . . .  
€1. K. Benham.. .................... 
I:. B. Bassett.. .. . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

PASSED ASSISTANT SURGEONS. 

C. J. Decker.. ...................... 
Charles H. T. Lowndes.. . . . . . . . . . . . .  
George H. Barber.. . . . . . . . . . . . . . . . . .  
R. hI. Kennedy.. . . . . . . . . . . . . . . . . . . .  

ASSISTANT SURGEOKS. 

J. A. Guthrie ....................... 
U. I<. Ward ......................... 

PASSRD ASSISTANT PAYMASTERS. 

1,ivingston Hunt. . . . . . . . . . . . . . . . . . . .  
John Q. Love11 ..................... 

PASSED ASSISTANT ENGINEERS. 

K. McAlpine ....................... 
13. G. Leopold.. .................... 

ASSISTANT ENGINEERS. 

Andrew McAllister. ................. 
W. C. Herbert..  .................... 
Stanford E. Moses .................. 

Dnte nttnched. 

Apr. 1,1891 
Oct. 21, I893 
June 23,1891 
Jan. 17,1894 

Julie 3,1893 
Apr. 26,1892 
Apr. 25,1893 
Mar. 17,1892 
Oct. 11,1894 
July 13,1891 
Oct. 27,1894 
Nov. 26,1894 
Feb. 20,1893 

Apr. 23,1895 
Feb. 18,1895 
Feb. 20,1895 
Jan. 7,1895 
Jail. 7, 1895 
June IS, 1893 
Mar. 31, 1894 
June 24,1893 

Apr. I, 1892 
Dec. I, 1892 
July 10,1893 
Sept. 26, 18% 

June I ,  1892 
J ~ l y  2, I894 

May 3,1893 
Mar. 2, 1895 

July 4,1892 
Mar. 30, 1893 

Jan. 18, 1894 
Mar. 24, 1892 

Date detached. 

............ ............ 
Nov. 19,1894 ............ 

Dec. 13,1894 
May 28,1895 

Mar. 6, 1Sg5 
. . . . . . . . . . . .  
. . . . . . . . . . . .  
Dec. 18, 1894 
. . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
............. 

. . . . . . . . . .  
. . . . . . . . .  

. . . . . . . . . . . . .  
Sept. I, 1894 
. . . . . . . . . . . . .  

Aug. I, 1Sg4 

Sept. 26, I894 
May 12, 1Yg5 
............. 
............. 

July 2,1894 . . . . . . . . . . . . .  

Mar. 2, 1895 

............. 
Mar. 29,1895 

. . . . . . . . . . . . .  
Apr. 25,1895 

Apr. IO, 1895 I.. . . . . . . . . . . . .  
! 

KeNarkS. 

Still in  service. 
Still in  service. 

Still in  service. 

Still in service. 

Still in service. 

Still in service. 
Still in  service. 
Kesigiied Oct. 17, 

Still in service. 
Still in  service. 
Still in service. 
Still in service. 
Still in  service. 

Still in service. 

18%. 

Still in service. 
Still in service. 

Still in, service. 

Still in service. 

Still in  service. 

Still in service. 

Still in service. 

I1ECAPITULATION. 

~ieutenant-coxnmanders.. ............................................................ 3 
Licutena~~ts  ......................................................................... 14 
Lieutenants (junior grade) ........................................................... 9 
Ensigns ............................................................................. 17 

Passed assistant surgeons. . . . . . .  ............................. 4 
Assistant surgeons. ................................................................... 2 

1kssed assistant payninsters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Passed assistant engineers ............................................................ 2 

Assistant engineers.. ................................................................. 3 - 
Toel. .,.. ..................................................................... 56 

NoTE.--Frorn the statement immediately following, it appear8 that of the 6G otncors abovo named, 36 were‘ on 
duty in tho Survuy at the close of the fleoal p a r .  
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List of naval omers attached to the United States Coast and Qeodetic Surv y June 30,1895. 

COAST AND GEODETIU SURVEY OFFICE. 

Lieut. Oommander Jcff. P. Moser, hydrographic inspector. 
Lieut. Walter McLeau, chief of hydrographic division. 
P. A. Paymaster Johu &. Lovell, iu charge of Navy pay accounts. 
Steamer Bache (Atlantic Coast).-LieuX Robert G. Peck, commanding; Lieut. E. H. Tillman; 

Ensigns H. K. Hines, A. H. Davis, and F. M. Russell; P. A. Surg. George H. Barber; Asst. Eugi- 
neer Andrew McAllister. 

Steamer Blake (Atlantic Coast).-Lieut. G. W. Mentz, commanding; Lieuts. J. A. Shearman 
and W. S. Benson; Ensign Andrew F. Loug; Asst. Surg. B. R. Ward; P. A. Engiueer K. McAlpiue. 

Steamer Endeavor (Atlantic Coast).-Lieut. L. M. Garrett, commanding; Lieut. J. J. Blandin; 
Ensign C. M. McCormick. 

Schooner Eagre (Atlantic Coast).-Lieut. G. C. Hanus, commanding; Lieut. C. 5. Ripley ; Ensign 
W. A. Edgar. 

Steamer Patterson (Pacijic Coast).-Lieut. Commander E. K. Moore, commanding; Lieuts. A. 
G. Rodgers, R. F. Lopez, Hugh Itodrnan, and W. 13. Hoggatt; Ensigu H. K. Benham; P. A. Surg. 
R. M. Kennedy; Asst. Engineer Stanford E. Moses. 

Steamer McArthur (Paci,Tcc Coast).-Lieut. James H. Sears, commanding; Eneign N. A. McCully ; 
Ensign C. Churchill. 

Steamer Qedney (Pacific Coast).-Lieut. Lucian Flynne, commanding; Lieut. A. 0. Almy ; Ensign 
C. M. Stone. 

Names of vessels, their tonnage, etc., in the service of the United States Coast and Geodetic Survey 
during t?be jkcal year ending June 30,1895. 

No. 

- 

I 
2 
3 
4 
5 
6 
7 
8 
I 
2 
3 
4 
5 
6 

Name of vessel. Tonnage. 

Steamer Patterson. ............. 
Steanier Hassler . . . . . . . . . . . . . . .  
Steamer Blake.. . . . . . . . . . . . . . . .  
Steamer Bache. . . . . . . . . . . . . . . . .  
Steamer Gedney . . . . . . . . . . . . . . .  
Steamer McArthur . . . . . . . . . . . . .  
Steanier Endeavor . . . . . . . . . . . . .  
Steamer Cosmos . . . . . . . . . . . . . . .  
Schooner Eagre. . . . . . . . . . . . . . . .  
Schooner Earnest . . . . . . . . . . . . . .  
Schooner Matchless. . . . . . . . . . . .  
Schooner Quick . . . . . . . . . . . . . . .  
Schooner Transit . . . . . . . . . . . . . .  
Schooner Spy . . . . . . . . . . . . . . . . .  

453 
3'9 
235 
I 82 
I74 
130 
86 
25 
192 
80 

.......... 
63 
43 
35 

Complement of- 

Officers. 

I2 
IO 
IO 
IO 
8 
7 
7 
3 
6 
5 
5 
4 
3 
3 

~~ 

I<ECAPITULATION. 

Steamers ..................................................... 

-- 
Men. 

46 
34 
38 
38 
29 
30 
24 
7 
26 
18 
14 

9 
9 

I2 

- 
.... a 

Schooners ........................................................ 6 

Total.. ..................................................... 14 
- 
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OFFICE REPORT NO. 3-1895, 

BEPORT OF THE DISBURSING AGENT FOR THE FISCAL YEAR ENDING JUNE 
30, 1895. 

UNITED STATES COAST AND GEODETIO SURVEY, 
OFFICE O F  THE D~SBURSING AGENT, 

Washington, D. C., June  30, 1895. 
SIR : I havo the hoiior to submit the following report of the disbursing oflice for the fiscal year 

ending Juue 30, JS96: 
Tho :Lggregato of advances to chiefs of field parties during the year was $111 323.13. The 

total disbursements on adjusted accounts mere $407 295.83. The number of vouchers, bills, etc., 
adjusted and paid mas 15 342. Additional statistics of the work accomplished will be found on 
file in this oflico. 

‘l’ho aiiiiual roport of oxponditures of tho United Statos Coast and Geodotic Survey for the 
fiscal year eliding June 30, 1894, mas forwarded to the Honorable Secrctary of tho Treasury on 
February IG, 1595, for transmission to Congress. The report for tho fiscal year just ended is being 
compiled and will be ready for transmission to Congress early in tho coniing calendar year. 

The adjustment and settlemcnt of the accounts of this Bureau duririg the year have been kept, 
as far :is circu~~~sta~iccs  \vould permit, iiearly up to date. I mould also state that all accounts 
audited and paid in this office have been promptly forwarded to the Auditor for the Treasury 
Dep:irtnient for his action thereon, and his promptness in settling the same, and that too with- 
out the disallowance of a single cent during the entire fiscal year, has been a sourco of much 
gratification. 

111 this connection pormit ]no to say that during tho last fiscal year inany difficult imttors 
involving tho expendituro of money under the law have been mado easy of solution by referencc, 
uiider tho Dockory law, to the honorable Comptroller, mho, by prompt decisions, has clearly 
indicatetl tho action to bo taken by this 088ce. 

Tho forco of tho O&CO for the fiscal year has been as follows: Mr. N. G. Henry, clerk and 
cashier; Miss Ida 81. Peck, typowriter and clerk; Mrs. Jonniu H. Fitch, clerk. 

Ilespectfully, yours, 
It. J. GRIFFIN, Disbtirsing Agent. 

Gen. W. W. DUFPIELI), 
Superintendent United Xtates Coast and Geodetic Survey, 

Washington, D. C. 

EXPENDITURES, COAST AND GEODETIC SURVEY, 1895. 

UNITED STATES COAST AND GEODETIC SURVEY, 
OFFICE O F  THE DIYUURSING AGEKT, 

Vmli ington,  D. C., January 1, 189G. 
SIX: I havo the houor to transmit horemith the report of this oflice, shomiug’a corrocf 

exhibit of :dl oxponditures for the United States Coast and Qeodetic Survey, and the ofice of 
Standard Weights and Measures, for the fiscal year ending June 30,1895, and for Preceding 
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To WhoN paid . 

SUPERINTENDENT . 
Thomas C . Mendenhall ............ 
William WardDuffield ............. 

ASSISTANTS . 
Charles A . Schott .................. 
George Davidson ...................... 
Benjamin A . Colonna . . . . . . . . . . . . . .  
Andrew Braid ..................... 
Alonzo T . Mosman ..................... 
William Eimbeck ...................... 
Herbert G . Ogden ..................... 
Otto H . Tittmann ...................... 
Aug . . Rodgers . . . . . . . . . .  . . . . . . . . . . .  
George A . Fairfield . . . . . . .  . . . . . . . . . . .  
John W . Donn ......................... 
ErasmusD . Preston .................... 

years embraced within the 1imit.s of the law for making such expenditures. including all mcouuts 
rendered and paid up to the close of business on December 31.1896 . 

Respectfully. yours. 
R . J . GRIFFIN. DiSbl6rsin!J Agent . 

Gen . W . W . DUFFIELD. 
Iguperintenllent United States Coast and Geodetic Survey. 

Washington. D . C . 

Time employed . 
.... 

Two months twenty days .............. 
Nine months ......................... 

One ear ............................ 
Nine monthsten days . . . . . . . . . . . . . . . . .  
One year ............................ 

do .............................. 
do .............................. 
do .............................. 

.do .............................. 
do .............................. 
do .............................. 
do .............................. 

.do .............................. 

. i o  .............................. 

Statement of the expenditures of the United States Coast and Qeodetic Survey for the fiscal year ending 
June 30. 1895 . 

[Preparod pursuant to an act approved M~crcl~ .. 1863.1 
SALARIES-PAY O F  FIELD OFFICERS . 

Edward Goodfellow . . . . . . . . . . . . . .  .I 
Charles 1.I . Boyd ....................... 
Frank Walley Perkins . . . . . . . . . . . . .  

Dallas B . Wainwright . . . . . . . . . . .  
William H . Dennis . . . . . . . . . . . . .  
Isaac Winston ..................... 
Richard M . 13ache . . .  
\Villiam C . I-Iodgkins . . . . . . . . . . . . .  
Philip A . Welker. ..................... 
James B . Daylor ....... 
John E . McGrath . . . . . .  
John A . Flemer . . . . . . .  
Will Ward Dufield . . . .  . 
Gershoni Bradford . . . . .  
Edwin Smith . . . . . . . . .  
Stehrnan Porney ...................... 
Charles H . Van Orden . . . . . . . . . . . . .  
Henry L . Whiting . . . . . . . . . . . . . . . . .  
John Nelson .......................... 
Fremont Morse ........................ 
Walter B . Pairfield .................... 
Charles T Iardella 
\v Irving Vinal 
George R . Putnam .................... 
Richard E . Halter ..................... 
Fred A.Young 
John F Hayford 
Albert L . Baldwin 

. . . . . . . . . . . . . .  

... 

. .................... . ....................... 

......................... 
.................. . 
. . . . . . . . . . . . . . . . .  

One month seventeen days . . . . . . . . . . . .  
.do .............................. 

One year ............................ 
. . . . . . .  do .............................. 
. . . . . .  .do .............................. 

. . . . . . . . . .  do .............................. 

. . . . . . . . . .  do .............................. 

. . . . . . . . . .  do .............................. 

. . . . . . . . . .  do .............................. 
. . . . .  do .............................. 
Eleven months ....................... 
One year ............................ 

do .............................. 
.do .............................. 
.do .............................. 

. . . . .  .do .............................. 

. . . . .  .do . . . . . . . . . . .  

..... .do . . . . . . . . . .  
One niontll . . . . . . .  . . . . . . . . .  
One year ........ do ............................. 
Nine months fifteen days . . . . . . . . . . . . . .  

......... 
.do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

One ear . . . . . . . . . . . . . . . .  
.lo . . . . . . . . . . . . . . . . . .  
do .............................. 

.do .............................. 

.do 

.do 

.do .............................. 

.do ............................. ., 
do 

Two months seven days 
Ten months 

.............................. 

.............................. i 
I ............................. 

.............. .......................... 

Anloutit . 

$1 336.89 
4 500'00 

4 ooo'00 
4 ooo'00 
2 734'30 
2 709'47 
3 ooo'00 
2 973'90 
2 947'84 
2 947'84 
2 591.24 
2 565'20 
2 539'16 
2 085'11 

313'07 
2% '93 

2 200 '00  
2 200'00 
2 226'17 
2 226.17 
2 173'99 
2 173.99 
2 173.99 
2 173'99 
1 965.58 
1 973'84 
2 026'02 
1 973'84 
1 693'12 
1 973'64 
1 973'84 
1 973'84 

164.80 
1 826.17 
1 826.17 
1800.00 
1 398'14 
1 704'34 
1 266'98 
1 600.00 
1 599'90 
1 426'17 
1 426'17 
1 373'95 
1 278'20 
1 226'02 

168'72 
599'30 
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Statement of the expenditures of the United States Coast and Geodetic Survey. etc.-Continued. 

SALARIES-PAY OF FIELD OFFICERS-Continued . 

137 

Titlie employed . 

Nine months twenty-three days . . . . . . .  
Two months 
Three months fifteen days 
One year ............................ 
Eight months fifteen days ............ 
Five months twenty-five days ......... 
Five months twenty-four days ......... 

......................... 
. . . . . . . . . . . .  

I To whom paid . Amount . 

$975'00 
201'10 

209.30 
751.13 

379'13 
376'10 

538'85 

AIDS . 
Jolm F . Hayford .................. 
Albert L . Baldwin ................. 
Samuel B . Tinsley ................. 
Robert L . Faris ................... 
Owen B . French .................. 
Hugh C . Denson . . . . . . . . . . . . . . . . .  
Charles C . Yates .................. 

Expenditures ...................................................... 

Expenditures ............................................................ 
Appropriation ........................................................... 

............................................... Unexpended balance 

98 748'75 

98 748'75 

3 207.65 

IOI 956'40 

To whom p i d  . 

DISBURSING AGENT . 
Robert J . Griffin . . . . . . . . . . . . . . . . . .  

GENERAL oIwIcIs ASSISTANT . 
Marshall W . Wines . . . . . . . . . . . . . . . .  
Walter P . Ramsey . . . . . . . . . . . . . . . . .  
CHIEF O F  DIVISION OP LIBRARY 

Francis H . Parsons . . . . . . . . . . . . . . . .  
H . Sidney King . . . . . . . . . . . . . . . . . . .  

AND ARCIiIVES . 

CLERK TO SUPERINTENDENT . 
Martin Hensel .................... 
John F . Renfro . . . . . . . . . . . . . . . . . . .  

Adelbert B . Simons ................ 
CLERK TO ASSISTANT I N  CHARGE . 

CLERKS . 
William I3 . Chilton ................ 
Nicholas G . Henry ................ 
John H . Smoot .................... 
William C . Maupin . . . . . . . . . . . . . . .  
Artenias Martin . . . . . . . . . . . . . . . . . . .  
Eugene B . Wills . . . . . . . . . . . . . . . . . .  
Freeman R . Green . . . . . . . . . . . . . . . .  
Frank W . Ednionds . . . . . . . . . . . . . . .  
J . Henry Roeth . . . . . . . . . . . . . . . . . . .  
Asa G . Randall ................... 
Eugene Rhodes . . . . . . . . . . . . . . . . . . .  
Sophie Hein ...................... 
Ida M . Peck ...................... 
Jennie H . Fitch ................... 
Alice G . Reville . . . . . . . . . . . . . . . . . . .  

CHART CORRXCTORS . 
Edward H . Wyvill ................ 
James H . Barker .................. 
1daM.Peck ...................... 
Henry R . Garland ................. 
Archie Upperman ................. 
Mary Handlan .................... 

Time employed . 

One year ......................... 

Two montlis ....................... 
Ten months ........................ 

One month twenty days . . . . . . . . . . . .  
Ten months eleven days . . . . . . . . . . . .  

Two months fifteen days . . . . . . . . . . . .  
Five months ....................... 

Eleven months twenty-six days . . . . .  

One ear ....................... 
. . . .  do ............................. 
. . .  .d 0. ............................ 
. . . .  do ............................. 
. . . .  d 0. ............................ 
. . . .  d 0. ............................ 
... .do. ............................ 
.... do ............................. 
Two months ....................... 
One year .......................... 
Four nionths ten days . . . . . . . . . . . . . .  
Seven nionths twenty-three days . . . .  
Seven months twenty days .......... 

... . J O  ............................. 

... 

One year .......................... 
Four months ....................... 
Seven months twenty days . . . . . . . . . .  
One ear ...................... 
... .do. ............................ 
. . .  . Io  ... : : : : ...................... 

Amount . 

$2 200'00 

249'43 
1 550'57 

251'11 
496.70 

994'57 

J 650m0 
1 650.00 
1 400'00 
1 400'00 
1 400'00 
1 200'00 
1 200'00 
1 2 0 0 ' 0 0  
1 200'00 
1 200'00 

1 oO0'00 
168.40 

358.66 

641'27 
649'42 

1200 '00  
401*ro 
769'58 
900.00 
720'00 
720'00 
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statement of the expenditure8 of the united States Comt and Geodetic survey. etc.-continued. 

SALARIES-PAY O F  OFFICI: FORCE. 1895-Continued . 

To whom paid . 

UUOY COLORISTS . 
Jennie II . I:itch .................. 

STENOGRAPHEIL 

Harry J . Van Der Ikek . . . . . . . . . .  
WRITERS . 

I. ily A . Mapes . . . . . . . . . . . . . . . . . . .  
Virginia Harrison ... 
Kate Lawn . . . . . . . .  
Alice G . Kcville ... 
IYorence nrower . . 
John Dale . . . . . . . . .  
Florence 13 . I3urlingauie . . . . . . . . . .  
John Hobgood . . . . . . . . . . . . . . . . . . .  

D R A l T S M  l<h. . 
Adolph Lindenkohl . . . . . . . . . . . . . .  

Edwin I1 . Fowler . . . . . . . . . . . . . . . .  
William C . IVillenbiicher . . . . . . . . .  
Ferdinand Westdalil ..... 
Ernest J . Sonirner . . . . . . .  
Frank C . Donn . . . . . . . . . . . . . . . . . .  
David 31 . IIildretli . . . . . . . . . . . . . . .  
Charles I1 . Deetz . . . . . . . . . . . . . . . . .  

Edniund P . Ellis . . . . . . . . . . . . . . . . .  
Charles Mahon . . . . . . . . . . . . . . . . . .  
Paul Erichsen . . . . . . . . . . . . . . . . . . .  
William K . Doores . . . . . . . . . . . . . . .  
Francis W . Clay . . . . . . . . . . . . . . . . .  

Henry Lindenkolil . . . . . . . . . . . . . . .  

George F . Pohlers . . . . . . . . . . . . . . . .  

COMPUTERS . 
Edward H . Courtenay . . . . . . . . . . . .  
Myrick H . Doolittlc . . . . . . . . . . . . . .  
John H . Boutelle . . . . . . . . . . . . . . . . .  

Frank 31 . Little . . . . . . . . . . . . . . . . . .  
Henry Farquhar . 
Daniel I, . Hazard ................ 
Rollin A . Harris . . . . . . . . . . . . . . . . .  
Charles H . Kulnmcl .............. 
Lilian Pike ...................... 
Harry F . Flynn . . . . . . . . . . . . . . . . . .  
Jesse Pawling, jr ................. 

COPPERPLATS BIVGRAVSRS . 
William A . Thompson ............ 
Henry M . Knight . . . . . . . . . . . . . . . .  
Theodore W;lsserbach ............ 
August Peterson . . . . .  
Edward J . Enthoffer 
William I1 . Davis . . .  
Edward 11 . Sipe .................. 
William Mackenzie . . . . . . . . . . . . . . .  
William F . Peabody .............. 
Ijenry L . Thompson .............. 
William A . Van Dorm ........... 
Alfred H . Sefton ................. 

- 

-~ 
Time employed . 

Four months seven days ......... 

Eight months nineteen days ........ 

One year .......................... 
. . . .  a0 ............................ 
. . .  .do ............................. 
Four months ten days . . . . . . . . . . . . . .  
One month ........................ 
One year .......................... 
Five months twenty-three days . . . . .  
. . . .  do ............................ 
'hvo months four days . . . . . . . . . . . . .  
Two months three days . . . . . . . . . . . . .  
One month twenty-five days . . . . . . . .  
One year .......................... 

One year .......................... 
. . .  .do ............................ 
.... a0 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . .  .do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . . .  
Two months ......................... 
One year ............................ 
.... do .............................. 
.... do .............................. 
.... do .............................. 
.... do .............................. 

One year ............................ 
.... do .............................. 
. . . .  a0 .............................. 
.... do .............................. 
Seven months eight days . . . . . . . . . . . . .  
One ycar ............................ 
... .do ................ ......... 
. . .  .do ........ . .  . . . . . . . .  
... .do ........ 
.... do .............................. 
Three nionths two days ............... 

....... 

. .  . . . . . . . .  

One year ............................ 
.... do .............................. 
Two months ......................... 
Three months nineteen days . . . . . . . . . .  
Four months eighteen days . . . . . . . . . . .  
One year ............................ 
. . . .  do .............................. 
Two months eleven days . . . . . . . . . . . . .  
One year ............................ 
.... a0 .............................. 
... .do .............................. .... a0 .............................. 

A nioun t . 

$252'34 

514'00 

900'00 
900.00 
800m0 
258'21 
60.60 

720.00 
345'40 
290.00 
130.59 
128.61 

600*00 
1 1073 

2 400'00 
2 200'00 
2 ooo'00 
2 ooo'00 
I 800'00 
I 800.00 
1 800.00 
I 400'00 
I 400m0 
202'20 

I 200'00 
I ooo'00 
I ooo'00 
P.00 
900'00 

2 ooo'00 
2 ooo'00 
I 600.00 
1600'00 
I 532'60 

851.71 
I 400.00 
I 267'30 

I 067.20 
I 200'00 

I oO0'00 
258.33 

2 ooo'00 
2 o00'00 

337'00 
542'90 
689'64 

I 800'00 
I 663'87 

36 1 '04 
I 600'00 

I 063'87 
93 1 '93 

I 327.81 
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To whom paid . 

2OPPERPLATE ENGRAVERS-cont'd . 
George Hergesheinier ............ 
Frank G . Wnrdemann . . . . . . . . . . . .  
Harry R . McCabe ................ 
Gilbert F . Dawson ..... 
Peter H . Geddes ...... 
Rowland H . Ford . . . . . . . . . . . . . . . .  

. . . . .  

. . . . .  

ELECTROTYPER AND I'HOTOGRA- 
PHXR . 

Daniel C . Chapman . . . . . . . . . . . . . .  
Louis P . Keyser . . . . . . . . . . . . . . . . . .  

XLECTROTYPEK . 
Louis P . Keyser . . . . . . . . . . . . . . . . . .  
ASSISTANT ELECTROTYPER AND 

PHOTOGRAPHER . 
Roy Thomas ..................... 

PLATH PRINTERS . 
Frank Moore . . . . . . .  
D . N . Hoover ..................... 
Charles J . Harlow . . . . . . . . . . . . . . . . .  
Richard S . Bright . . . . . . . . . . . . . . . . .  
Eberhard Fordan . . . . . . . . . . . . . . . . .  
Abraham D . Levi ................. 
Neil Bryant ...................... 
George B . Crawford . . . . . . . . . . . . . .  

PLATE PRINTUKS' IIELPEKS . 
William H . Waddington . . . . . . . . . .  
Charles F . Locraft . . . . . . . . . . . . . . . .  
Louis I, . Williams . . . . . . . . . . . . . . . . .  
Paul Dexter ...................... 
Frank C . Gohre ................... 

INSTRUMENT MAKERS . 
Ernest G . Fischer . . . . . . . . . . . . . . . . .  
Clement Jacomini . . . . . . . . . . . . . . . .  
William R . Whitman . . . . . . . . . . . . . .  
Stephen A . Kearney . . . . . . . . . . . . . . .  
Clarence 13 . Regennas ............. 
Jacob Schwarz .................... 
Michael Lauxmann, j r  . . . . . . . . . . . . .  

CARPENTERS . 
Horace 0 . French . . . . . . . . . . . . . . . . .  
Geor e W . Clarvoe . . . . . . . . . . . . . . . .  
Charks N . Darnall ................ 

ENGINEERS . 
John A . Watts .................... 
P . J . Mullen ...................... 

JANITOR . 
Walter P . Ramsey ................. 

Time employed . 

One ear ........................... 
... .do ............................. 
Two months ........................ 
... .io ............................. 

Three months twenty-three days . . . . .  
Six months twenty-one days . . . . . . . . .  

Six months ......................... 
Five months ........................ 

Seven months ...................... 

Four niontlis sixteen days ........... 

Eleven months ...................... 
Elevendays ......................... 
One ear ........................... 
. . . . .  do ............................. 
Nine months ....................... 
One year ........................... 
Three months ...................... 

. . . .  . i o  ............................ 

One ear ........................... 
. . . . .  Jo ............................. 
Eleven months thirty days . . . . . . . . . .  
Oneyear ............................ 
... do .............................. 

One ear ........................... 
.... a0 ............................. 
... .do ............................. 
.... a0 ............................. 
Nine months twenty-two days . . . . . . .  
One year ........................... 

.... Jo ............................. 

One ear ........................... 
.... do ............................. .... db ............................. 

One month. nine days ............... 
Ten months eighteen days . . . . . . . . . . .  

' h o  months ........................ 

Amount . 

3900.00 
855'97 
833'94 
109.40 
287'50 
145220 

900'00 
620.80 

527'50 

262'52 

I 468.10 
48.35 

I ooo'00 
I ooo'00 
I ooo'00 

I ooo'00 
750.00 

250'00 

700'00 
700'00 
698.10 
700'00 
700'00 

I 800.00 
I 200'00 
I ooo'00 
I ooo'00 
I oO0'00 

810.44 
775.02 

I 267'40 
917'88 
700'00 

108'66 
883.23 

202'20 
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SALARIES-PAY OF OFFICE FORCE. 1895-Coutinuod . 

I Pay of fieldoficers ...................................................... ' pay of office force ....................................................... 
Total expenditures ............................................... 

'l'otal sun1 expended for salaries .......................................... 
Total sum appropriated for salaries . . . . . .  , ................................ 

Uiiexpendedbalance ............................................... ! i 

~~~ ~~ 

To whom paid . 
__ 

WATCHMBN . 
David Parker ..................... 
John W . Drum .................... 

PIREMEN . 
HoraceDyer ...................... 
William H . Butler . . . . . . . . . . . . . . . .  

NIJSSENCERS . 
Edward D.Scott . . . . . . . . . . . . . . . . . .  
Charles Over ...................... 
Charles H . Jones . . . . . . . . . . . . . . . . . .  
William R . McLane . . . . . . . . . . . . . . .  
Vicente Denis .................... 
Thomas McGoines . . . . . . . . . . . . . . . .  
J . A . Dorsey ...................... 
J . W . Reed ....................... 
George Newman .................. 
William West ..................... 
Josef K . Hagmann ................ 
John W . Miner .................... 
Preston Boisseau .................. 
John W . Hunter .................. 
Attrell Richardson ................ 
Dennis E . White .................. 

LABORERS . 
John H . Brown ................... 
Baylor Crutchfield ................. 
Hans Bowdwin .................... 
Boston Brown ..................... 
Sarah E . Flynn ................... 
John H . Mason ................... 
Virginia McGlincey ............... 

$9 748'75 
130 136'77 

22s 885.52 

228 885'52 

-.- 

236 956'40 

8 070'88 

Time employed . 

One year ........................... 
.... do ............................. 

One year ........................... 
. . . .  do ............................. 

One year ........................... 
.... do ............................. 
... .do ............................. 
.... do ............................. 
... .do ............................. 
... .ao ............................. 
One ear ......................... 
One month ......................... 
Eleven days ........................ 
One year ........................... 
Eleven months eighteen days ........ 
One ear ........................... 

Eleven months twenty-three days . . . .  
. .  . . i o  ............................. 

Eleven months eight days ............ 

... . l o  ............................. 

One year ........................... ... .do ............................. 
.... do ............................. 
. . . .  do ............................. 
Fifteen days ........................ 
One year ........................... 
Eleven months thirteen days . . . . . . . . .  

Expenditures .................................................... 
Appropriation .......................................................... 
Expenditures .......................................................... 

Unexpended balance .............................................. 

RECAPITULATIOX . 

Amount . 

$880mo 
880'00 

630'00 
550.00 

880'00 
820'00 
820'00 
820'00 
820'00 
820'00 
802'17 
700'00 
700'00 
53'90 
19'13 
640'00 
600.01 
565'24 
630'00 
550.00 

630*00 
630'00 
550'00 
550'00 
14.88 

365.00 
348.14 

4 863'23 

r- ~~ I I 
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8tatement of the expenditure8 of the United States Coast a d  Geodetic Survey, et&-Continued. 

PARTY EXPEKSES, 1895. 

ATLANTlC COAST. 

To whoiii paid. 

R. M. Bache.. .................... 
C. H. Boyd.. ......................... 

... . - 
I I 

011 what account. 
- 

Topography.. ........................ 
.do .............................. 

John W. Donri.. . . . . . . .  
J. A. Flemer.. .do 
Stehman Porney . . . . . . .  .do 
L. M. Garrett.. ......... Hydrography, steamer Endeavor. ..... 
G. C. Hanus.. Hydrography, scliooiier Eagre.. . . . . . . .  
W. C. Hodgkins.. . . . . . .  Topography 
C. T. Iardella.. .do w. F. Low..  ........... Hydrogra hy, scliooner Eilgre.. . . . . . . .  
Herbert G. Ogdcii . . . . . .  
Robert G. Peck . . . . . . . .  Hydrography, steamer Baclie.. . . . . . . . .  

Hydrogwa hy, schooner Eagre . . . . . . . .  
0. H. Tittmann.. . . . . . .  
C. S. R i p k y . .  

W. Irving Vinal.. ...... do 
D. B. Wainwright.. .................... do .............................. 
S. F. Whiteniarsh. ................ Storage. ............................. 
Henry L. Whiting I 'I'opograplly 

Expenditures ..................................................... 
Ap ropriatioii.. ......................................................... 

..... do ............................. .! 
. . . . . . . . . .  . . . .  .............................. 

.... .............................. 
. . . . . . . . . .  

.......................... 
. . . . . . . . .  . . . .  .............................. 

........................ Topograp P iy.. 

. . . . . . . . .  
Topograp K y ......................... 

. . . . . . .  .............................. 

. . . . . . . . . . . . . . . .  ......................... 

................................ Ad$ IO per cent from objects not nanied.. 

Total ............................................................. 18 170mo 

Uuexpended balance .............................................. 10.13 

Expenditures ........................................................... 18 159'87 

I 

I 846.81 
77'79 
59'90 

I 667'76 
I 222'94 

54'50 
I 390'75 

972'94 
I @.os 
2 232'74 

92 '07 
682.1 I 

I 484'16 
2 183.82 

40'00 
30'70 

18 159.87 

17 700'00 
470'00 

-___ 

-___ 

0UI.E' COAST. BTC. 

'1'0 whoni pciid. 
__-_ . . _- 

McKinzie, Oerting 6r Co . . . . . . . . . .  
Robert G. Peck.. 
F. Walley Perkins . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

1 Amoutlt. On whnt ticcount. 

Stores for schooners Quick and Transit. $149'59 
Hydrography, steamer Bache 2 419.41 . . . . . . . . .  
Triangulation.. ...................... z 319'16 

.................... P. A. Welker .I Topography ......................... 

OFFSHORE WOllE ,  ETC. 

0 1 1  whnt account. 1 Atnount. I I To whom pnid. 

1 809.94 
Expenditures ..................................................... 

$370'00 
Expenditures ................................................. 6 698.10 

.......................................................... Appropriation. 
Less 25 per cent transferred to Navy travel, etc. .  ................ 

-- 
.............................................. Unexpended balance. 

6 698.10 

7 400'00 

7 068'10 

331'90 
- 

L. M. Garrett.. . . . . . . . . . . . . . . . . . . .  
George W. Meiitir.. ............... 
Inspector Sixth light-house district. 

G. B. Reynolds & Co.. ............ 

Hydrography, steatncr Endeavor.. . . . .  
Oil for steamer Endeavor. 13'0.5 
Hydrography, steamer Blake ......... 
Coal for steamer Blake. ............... 

$I 868'17 

2 765'05 
180.00 

. . . . . . . . . . . .  

Expenditures ..................................................... 

Expenditures ........................................................... 
Appropriation ........................................................... 

.............................................. Unexpeilded balance 
I 

--- 
4 826.27 

5 ooo'00 
4 826'27 

173.73 
--- 

I 
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Statement of the expenditures of the United States Uoast and Geodetic Survey, etc.-Continued. 

PABTY EXPENSES, 189Montinuod.  

PACIFIC COAST. 

Lucian Flynne. ................... 

Aug. F. Rodgers .................. 
J. H. Sears . .  ..................... 

...................... 
........................ 

J. J. Gilbert. 
J.F. Pra tt 

1% ydrogra hy, steamer Gedney ........ 

Triangulation and topography . . . . . . . .  
Hydrography, steamer McArthur . . . .  ., 

. . . . . . . . . . . . . . . .  i .............................. 
Combinec?operations .' 
Storage 

Amount. 

Unexpended balance .............................................. 

$452'53 
3 0 m  
25 1 '94 

5 183'83 
419.3' 
42 '00 

3 441.66 
4 766.13 

~- 
316'88 

To whom paid. On what account. 

A. C. Almy ....................... Hydrography, steamer Hassler.. ...... 
Bureau of Equipment, Navy.. . . . . .  Coal for steamer Patterson.. .......... 
G. B. Harber.. ................. , .. Hydrography, steamer Hassler ........ 
E. I(. Moore.. .................... Hydrography, steamer Patterson ...... 
W. I. Moore.. ......................... do .............................. 

Expenditures. ..................................................... 
A ropriation ........................................................... 

Expenditures. 

A% 7 per cent from tides, etc ...................................... 
Total ............................................................. 

Unexpended balance. ....... .................................. 
........................................................... 

L 

590.96 
1 995'67 
1 908.39 
4 131.95 

9 053'97 

8 400'00 
735.00 

9 135.m 
9 053'97 

81.03 
-- 

To whom paid. 
~ 

Geor e Davidson.. . . . . .  . . 
Henry L. Marindin.. ... 
I?. V. Moss.. ...................... 
Homer 1'. Ritter .................. 
L. P. Shid 
J. G. Spaurding 

D a d  Hamilton. ....... .. 

....................... ................... 

On whot account. Amount. 
_ _  

Sausalito and San Franc 

Washin rton tidal.. . . . . . . . .  
Fhysicak hydrography. ..... 
Washington tidal 
Fort Hamilton tidal. 

Newport tidal.. ........ 
Physical hydrography. . . . . .  

.................... ................. 
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.................... Talbot Pulizzi. Services ............................. 
John Ross ............................. do .............................. 

Expenditures. ..................................................... 
Appropriation ........................................................... 

Mutement of the expenditures of the U9Lited States Coast and Geodetic Survey, etc.-Continued. 

PARTY EXPENSES, 1895-Continued. 

COAST PILOT, ETC. 

I 8900.00 
I 500'00 

z 400-00 

2 500'00 

--- 

To w h o n ~  pnid. On whnt account. I Aniount. I I 

. . . . . . . . . . . . . . . . .  James B. Baylor.. 
George Davidson. 
J. J. Gilbert.. .......................... 
L. G .  Schultz .......................... 
Stephenson's express. 

..................... 

................. 

......................... Magnetics.. $230'55 
.do '3'97 
do .............................. '3 I '35 
do .............................. I 508.25 
.do 76.3' 

.............................. 

.............................. 

I I To w h o m  paid. On what nccount. I Amount. I 

Expenditures. ..................................................... 
Appropriation.. ......................................................... ........................................................... Expenditures. 

Unexpended balance. .............................................. ___1 

--- 
I 960.43 

1 960.43 

39'57 

z ooo*oo 

.................... ..................... Isaac Lvinston ! precise leveling. $2 470'59 

Appropriation.. ......................................................... z 500'00 

Unexpended balance 29-41 

........................................................... Expenditures 2 470'59 
.............................................. 

STATIC Sl:H\'EYS. 
__.-- --___ 

O n  what nccount. 1 Ainount. I To whoin paid. 

E. A. Rowser ..................... 
A. H. 13uchacia11 
H. C .  Daiigberg 
Stehman Forney . . . . . . . . . . . . . . . . . .  
W. C .  Hodgkins . . . . . . . . . . . . . . . . . .  
L. C.  Persons.. 
c. H. Sinclair .................... 

....................... 

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

I- I------- - 
. 

Triangulation ........................ $I 185.68 
do I 933'86 

Care and k e d  of :uiiiiials.. 30fJ.9 
Reconnaissances ..................... z 602 '00 
Triangulation. ....................... 608 '65 
Storage 13'25 

.............................. 
. . . . . . . . . . .  

............................. 
California and Nevada boundary.. . . . .  5 927'43 

Amount disbursed.. ............................................... 
Railroad accounts referred for settlement ................................. 

. Expenditures ..................................................... 
Appropriatioil. .......................................................... 
Less 5 er cent transferred to transcontinental work.. .......... $675'00 
Expenfitures ................................................ 12 701'04 --- 

............................... . . . . . . . . . . . . . .  Unexpended balance. - 

--- 
12 58277 

11S.27 

IZ 7 0 r q  

13 500'00 

13 376'04 

123'96 

--- 

-- 
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Statement of t?w expenditures of the United States Coast and Geodetic Survey, et&-Qontiuued. 

PARTY EXPENSES, 1895-ConLinued. 

GRAVITY, ETC. 

G. R. Putnam .................... 
C. H. Sinclair ..................... 
Edwin Smith ......................... 
Samuel Springman ................ 

~~ 

To whom paid. I 
Gravity experiments ($I 200.47) a n d  

longitudes ($279.94). 
Longitudes.. . . .  

.do . . . . . . . . .  
Drayage . . . . . . . . . . . . . . . .  

On what account. 

....................... Triangulation. 
..... do .............................. 
..... do .............................. 
.... .............................. .do 

86 411'58 
2 682.75 
1 8  5'90 
2 24.49 

TRANSCONTIWEXITAL WORE. 

Mileage ............................. .... do .............................. 
... .do ............................. 
.... do .............................. 
Special survey 
Mileage 
.... do .............................. 
. , . . d o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

do .... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.... do ........................... 
. , . . d o  
Special survey 

............................. Mileage 
do ... .do .............................. 
do 

....................... 
............................. 

.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.............................. 
....................... 

. . . .  .............................. 

.... .............................. 

Amount. 

%I 480'41 

532.07 
I ogo.01 

* 25 

$78'80 
253'36 
13.20 
28.40 
76.93 
17.52 
28-56 
16.08 
1.5'04 
269'84 
292.48 

1 097.52 
360'75 
9'35 

257'76 
13.20 
14.48 

3 10294 
66.20 

3 168.94 

3 500'00 
3 '68.94 

To whom paid. On what account. Amount. 

William Eimbeck ................ 
F. D. Granger ................... 
F. Walley Perkins . .  ............. 
P. A. Welker .................... 

Amount disbursed ........................................ 
Railroad accounts referred for settlement ........................ 

Zxpenditures ............................................ 
Appropriation .................................................. 
Received from F. D. Granger, repayment to credit of appropriatior~ 
Add 5 per cent from State surveys.. ............................. 

Total ..................................................... 
Expenditures ................................................... 

. . . . . . . .  I3 074.72 

. . . . . . . .  165'76 

........ 13 240.48 

........ ~ I2 600.00 
10.75 

. . . . . . . .  675'00 

........ I3 240'48 

. . . . . . . .  
- 

... . . . . .  

............................................. Unexpended balance. .I 45'27 
I 

NAVY TRAVEL, ETC. 

To whom paid. 

A.C.Almy,U.S.N . . . . . . . . . . . . . . . .  
C. Churchjll, U. S. N. .  ............ 
A.H.Daws,U.S .N ............... 
W. A. Edpar, U. S. N. .  . . . . . . . . . . . .  
1.1. Gilb&.. .......... 
k - C .  Hanus. U. S. h' . . 
H. K. Hines,'U. S. fi.. . 
J. Q. Lovell, U. S. N. .  . 
C. W. McCormick. U. S 
N. A. McCullv. U:S. N 
E. I(. Moore,%. S. N . . 
Jeff. P. Moser, U. S. N . 
E. D. Preston.. ....... 
J. C. Richards, U. S. N.  
A. G. Rogers, U. S. N..  
F. M. Russell, U. S. N . 
James H. Sears, U. S. N 

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . .  
. N  . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
. . . . . . . . . . . .  
............ 
. . . . . . . . . . . .  
............ 
. . . . . . . . . . . .  
. . . . . . . . . . . .  

On what account. Amount. 



REPORT FOR 1895-PART I. REPORT OF THE DISBURSING AGENT. 145 

Expenditures.. ... .__.. .................................................. 
............................................... Unexpendedbalance 

Statement oj' tlw expenditures of the United States Coast and Geodetic Swvey,  etc.-Oontinueci. 

PAnTY EXPENSES, lS95-Coritiniiod. 

NAVY TRAVEL, ICTC.--Continucd, 

To whom paid. On what nccouiit. I Amount. I I 

2 706.63 

168'01 

I I I I 

Expenditures ..................................................... 
....................................... . . . . . . . . . . . . . .  Appropriation 

Less IO per cent transferred to Atlnntic Coast. . . . . . .  
Expenditures. .................................... -- 

I . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  P. Swift, U. S. N . .  Mileage.. $35'60 . . . . . . . . . . . . . . . . .  .............................. E. H.Tillman, U. S. N .do I--- 27'76 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Expenditures ! .I z 706'63 

Appropriation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  z 5 m m  
4'64 . . . . . . . .  Received from E. K. Moore, repayiiient to credit of appropriation.. 

Add 5 per cent froiii Gulf Coast, e tc . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

--- 
3 15S.20 

4 700.00 

.... I I 1- -. 

OBJECTS 'KOT NAMED. 

Unexpended balance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 0 7 1 . k  

i J 
RECAPITULATION. 

[ Sliowing orpenditures in grom (by sobltuole) on account of the iipprolirintioiia for pnrty O S I ) O I I H ~ - H ,  IW: I 
I~ ..... - ...... - ... 

Subitems. I 
I I 

Atlantic Coast. .............................. . . . . . . . . . . . . . . . . .  $Is 159'87 
Gulf Coast, etc . . ........................ . . . . . . .  G 69.10 
Offshore work, etc . . . . . . . . . .  
Pacific Coast.. . . . .  
Alaska ........................ ......................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  

I---- 
S. Doc. 2-10 
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Statement of the eqenditures of the United States Coast and Geodetic Survey, de.-Continuod. 

! 

E. K. Moore.. . . . . . . . . . . . . . . . . . . .  .I Hydrography, steamer Patterson.. . . . .  

Appropriation.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Expenditures. ........................................................... 

Unexpended balance. .............................................. 
I . . - 

PARTY EXPENSES, 1895-Continnd. 

RECAPITULATION-Continua. 
.... .____ 

Subitcins. 

$2 354'00 

1.5 ooo'oo 
2 354'00 

I 2 646.00 
--__ 
I 

Navy travel, etc ........................................................ 
Objects not named.. .................................................... 

Amount disbursed ................................................ 
Railroad accounts referred for settlement.. ............................... 
Annual contribution to the International Geodetic Association. ............ 

Total expenditures. .............................................. 
Total amount appropriated for party expenses, 1895.. ..................... 
Repayment by F. D. Granger to crcdit of transcontinental work.. . . . . . . . . .  
Repayment by E. K. Moore to credit of navy travel, etc .................. 
. Total ............................................................ 
Total amount expended for party expenses, 1895.. ........................ 

Unexpendedbalance .............................................. 

- - 
To whom pnid. Ou what nccourit. 

C. 1%. Sinclair.. .................... California and Nevada boundary.. . . . .  

Expenditures. .................... .................................... 

--I _ _  

Appropriation.. ......................................................... 

Unexpended balance ............................................... 

Amount. 

12 ooo~oo 
875'11 

1 1  124'89 ---I 

$2 706.63 
2 844.30 

IOI 762'97 
445'95 
313.90 

102 522'82 

107 800.00 
10.75 
4'64 

107 815.39 

--- 

--_ 
102 522'82 

5 292'57 

CLASSIFICATION OF EXPENDITURES Poll I'AI(TY EXPENSES, 189.5. 

-- ........... - 
On what nccoiiiit. ! A11i0111IL. 

__ 

................. . . . . . . . . . . . . . . . . . . .  i 
i 

................... 
Triangulation. 
Topography 

Points for State surveys.. 
Coast Pilot 
Levelin C: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Magnetics. ................ ................................ . . . . . .  
Physical hydrography. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Geographical positions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tidal operations . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Gravity experinients . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

...................... Hydrography . . . . . . . . . . . . . . . .  . . . . . . . . . .  
Transcontinental geodetic work. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Contribution to International Geodetic Association. ........................ 

$5 271.30 

42 087.93 
1 1  521'87 

13 240'48 
12 701.04 
2 400'00 
3 337'65 
2 048.38 
1 so0.m 
2 038.42 

I 266.67 
3'3'90 

5 495'1.9 

Total ............................................................ 102 522.82 
-___ -. 

PARTY EXPENSES, 1895 AND 1896. 

ALASKA. 

To whom paid. I On what account. Ainoniit. 
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Alaska ................................................................... 
Slate surveys ............................................................ 

h'tatement of the expenditures of the United States Oomt and Geodetic Survey, etc.-Continued. 

PARTY EXPENSES, 1895 AND 1896-Continucd. 
RECAPITULATION. 

[Showing erponditiiroa in gross (by RubitomH) on ncconnt of tho nppropriutioli for pnrty oxpollson, 1885 and 180ll.l 

$2 354'00 
875.11 

To wlioili pnid. 
. I -- 0 1 1  what account. Aliioiiiit. 

I. _ _  .... - 

~~ 

Artiericaii Ship Wiridla 

I,. M. Garrett, U. S. K. , 

G. C. Harms, U. S. N . .  . . . . . . . . . . . .  
G. n. flarbcr, U. S. S . .  . . . . . . . . . . .  
Joliii I-Ioodless .................... 
James Reilly Repair & Supply (20. . 

Clay & Torbellsell. .... . 
Luclall Plynlle, u. s. N 

J. J. Gilbert.. ..................... 

. . . . .  

Journal of Coiiinierce :ind Coimicr- 
cia1 Ilulletiri. 

R1:l'AIILS 01" VISSSISLS, lX!W. 
. .- - ..... - . . .  -. ............. 

'1'0 wl~orii poid. I 0 1 1  wI1: l t  :lccolllll. 

Stcniiier I-IaAcr . 
Steamer AZcArtliu 

Stcaitier Riideavor 

Scliooiicr Eagre.. . . . . . . . . . . . . . . .  
Steniiicrs Ilnssler and I.'uca.. . . . .  
Scliooners Quick and Trniisit . . . . . . . .  
Stcniiicr Illake ...................... 

Steamer Gediiey . 
Stcam lauiich Tarry Kot.  . . . . . . . . . . . .  

Advertisiiig. ..... . . . . . . . . . . . . .  

... .- -. 

-. ......... 
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Statement of the expenditures of the United States Oomt and Geodetic Survey. etc.-Continued. 

REPAIRS O F  VESSELS. 1895-Continued . 
CLASSIFICATION O F  EXPENDITUIlES FOR REPAIRS O F  VESSELS . 

Name of vessel . Amount . 

Steamer Bache .......................................................... 
Steamer Blake ............................................................ 
Schooner Eagre ......................................................... 
Steamer Endeavor ....................................................... 
Steamer Fuca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Steamer Gedney ................................................... 
Steamer Hassler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Schooner Matchless ...................................................... 
Steamer McArthur ............................. 
Steamer Patterson ....................................................... 
Schooner Quick ......................................................... 
Steam launch Tarry Not ...................................... 
Schooner Transit ......................................................... 

... 

Total ............................................................... 

3 035.23 
17.92 

248'25 
- 

24 348.91 

. . . . . . . . . . . . . . . . .  Gertrude Harrison 

L- .. 

............................ Services $270.97 
.do 72'58 .... .ao . .  ..................... 125.00 

do 373'54 

. . . .  .. ..................... 

. . . . .  .............................. --- 

PUBLISHING OBSERVATIONS. 1895 . 

...................................................... Expenditures 

......... Appropriation ......................................... 
Expenditures .......... .............................. 

............................................... Unexpended balance 

To whom paid . On whnt account . I Amount . I ! 

842'09 

842'09 

'57.91 

I ooo'oo 

- 

D . Ballauf ........................ 
Robert Beall ...................... 
Charles Becker . . . . . . . . . . . . .  . . 
Bencdict & Burnhairi Manu 

H u  o Bilgram . . . . . . . . . . . . .  . 
Anfrew W . Boyd . . . . . . . . . . .  . 
John A . Brashear . . . . . . . . . . . . . . . . . .  
Brown & Sharpe Manufacturing Co . 
J . H . Bunnell & Co . . . . . . . . . . . . . . . . . . .  
TheCalvert Co .................... 
J . B . Chamberlain . . . . . . . . . . . . . . . . .  
J . H . Chesley & Co . . . . . . . . . . . . . . . .  
Church & Stephenson . . . . . . . . . . . . . . . . .  

ing Co . 

GENERAL EXPENSES. 1895 . 
IxSTRlJbIENTS. INSTRUMENT SIIOI'. CAIlI'ENTER SHOP. DRAWING 1)IVISION. JIOOIZS. MAPS . CIIARTS. AND 

SUBSCRIPTIONS . 

Instrument shop ..................... 
Books ............................... 
Iustrurnent and carpenter shops .. 
Instrument shop . . . . .  

Instruments . . . . . . . . . . . . . . . . .  
Rooks ....................... 
Instruments . . . . . . . . . . . . . . . . .  
Instrument shop ..................... 

.do .............................. 
Books 
Instrument shop ....... 
Carpenter shop . . . . . . . . . . . . . .  

............................... 

.do .............................. 

.... 

I -  O n  whnt account . I To whom paid . 

E . Morrison Paper Co ........ . .  
The En  ineering Magazine Co . . . . .  
George 8'. Ennis .................. 

... -I- -. I 

Carpenter shop ...................... 
Subscriptions ........................ 
Instrument shop ..................... 

Amount . 

$14'00 
3.00 

10'93 
4'55 

10.90 
25 '00 
25'00 
7.20 

24.10 

3'75 
2'04 

12.17 
46'13 

6'00 
25'95 

29'75 
54'01 
9'90 
3-30 

99'25 

2'00 
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Statentent of the expenditures of the United States Coast and Geodetic Survey. e&.-Continued. 

GENERAL EXPENSES. 1895-Continued . 
SUBSCRIPTIONS-Continuo . 

INSTRUMENTS. INSTRUMENT SHOP. CARPENTER SlIOP. DRAWIKG DIVISION. BOOKS. MAPS. CIIARTS. AND 

Lucian Flynne .................... 
M . N . Forney ..................... 
Richard Gasch .................... 
Tlie Geological Publishing Co . . . . . .  
Gcneral Electric Co . . . . . . . . . . . . . . .  
2 . I) . Gilnian ...................... 
Henry J . Green .................... 
W.& L.E:.Gurley ...................... 
H . Hoffa .......................... 
Jones & Laughlin, Limited . . . . . . . . . . . . .  
M.E.Kahler ........................... 
J . Karr ............................ 
Jas . I3 . Lambie ..................... 
Frank Libbey & Co .................... 
Melville Lindsay ...................... 
W . H . Lowdermilk & Co . . . . . . . . . . .  
Lutz & Rro ........................ 
Mackall nros . & Nemer . . . . . . . . . . . .  
McMillan & Co . . . . . . . . . . . . . . . . . . .  
F . P . May & Co .................... 
M c l h k h i  & Co ................... 
W . I1 . Meliler .......................... 
Mcrcliaiit & Co ....................... 
Edward Miller .................... 
Jolin Millie ....................... 
E . K . Moore ...................... 
W . 13 . Moses & Sons . . . . . . . . . . . . . . .  
M u m  & Co ....................... 
George F . Muth & Co . . . . . . . . . . . . .  
N . Murray ........................ 
J . I3 . Nalle ........................ 
T . S . & J . D . N e p s  . . . . . . . . . . . . .  
John C . Parker .................... 
W . W . Payne ........................... 
F . W . Perkins .................... 
Charles S . Platt ................... 
Charles A . Pleasants . . . . . . . . . . . . . .  
Publishers of Science . . . . . . . . . . . . .  
Publishers' Weekly ................... 
E . J . Pullnian .................... 
Rand, McNally & Co .............. 
P . J . Reutlinger . . . . . . . . . . . . . . . . . .  
E . S . Ritcliie & Sons . . . . . . . . . . . . . .  
Artliur W . Robson . . . . . . . . . . . . . . .  
Aug . F . Rodgers . . . . . . . . . . . . . . . . . .  
Royce & Marean . . . . . . . . . . . . . . . .  : 
Scheller & Stevens .................... 
Fred A . Schmidt . . . . . . . . . . . . . . . . . .  
L . 13 . Sclineider's Son . . . . . . . . . . . . .  
Seth Tlionias Clock Co . . . . . . . . . . . .  
C . G . Sloan & Co . . . . . . . . . . . . . . . . .  
M . Silverbeg & Co ....... . . . . .  
Thoinas W . Smith ........ 
Thomas Sonierville & Sons . . . . . . . .  
L . S . Starrett ..................... 
C . T . Starke ....................... 
Gustav E . Stechert . . . . . . . . . . . . . . . .  
Oriuoud Stone ........................ 
M . A . Tappan .................... 
'rice & Lynch ........................ 
C . H . Townsend .................. 
University of Chicago ............. 
United States Naval Institute .......... 
D . B . Wainwright ................. 
C . W . Walker ......................... 
B . Westerniann & Co. ............. 
H . T . Whitman ................... 

......... 

I Amount . O n  whnt nccount . I To whom pnid . 

Instruments ......................... 
Subscriptions ........................ 
Instrument shop ..................... 
Subscriptions ........................ 
Instrunient shop ..................... 
Instrument and carpenter shops ....... 
Instruments ......................... 

do ............................. 
Instrument shop ..................... 

.do .............................. 
do .............................. 

Instruments ......................... 
Carpenter shop ......... 

.do ................ 

.do .............................. 
Subscriptions ........................ 
Instrument shop ..................... 
Instrunient and carpenter shops . . . . . . .  
Subscriptions ........................ 
Carpenter shop ....................... 
Instrument shop ..................... 

do .............................. 
.do .............................. 

Subscriptions . . . . . . . . . . . . . . .  
Books ...................... 
Instrument sliop ..................... 
Subscriptions ....................... 
Instrunient and carpenter shops . . .  
Subscriptions .................... 
Iiistrunient and carpenter shops . . .  
Instrument shop .... 
Subscriptions . . . . . . .  

do ............. 
Instruments ......................... 
Instrument shop ..................... 
Carpenter shop ...................... 
Subscriptions ........................ 

.do .............................. 
Instrument sliop ..................... 
Books ............................... 
Instrument shop 
Instrutrielits . . . .  
Books ............................... 
Instrunient shop ....... . . . . . . . . . .  

. . . . .  .do .............................. 
.do ......... 

Instruments ....... 
Instrument and carp 
Instruments . . . . . . .  
nooks . . . . . . . . . . . . .  
Cail'enter shop ...................... 

.do ......... 

Carpenter shop ...................... 

Iiistrunieiit shop ..................... 
Carpenter shop ...................... 
Iiistrunient shop . . . . . . . . . .  
Books ............................... 

.do .............................. 
Instruments ......................... 

.do .............................. 

.do .............................. 

.do .............................. 
Books ............................... 

Instrument shop ..................... 
Subscriptions ........................ 
Instrument shop ..................... 

Maps., .............................. 

37'00 
3'00 

14'16 
1'75 

27'49 
36.14 
27.00 
b0'00 
6'00 

26.09 
41.75 
84'50 

195 '45 
6.57 
9'50 

4 1 '05 
3'00 

68'82 
47'55 
66'10 
1694 
6'00 

12.50 
105.00 

10'87 
7'00 

76.67 
5'00 

85'88 
125'00 

5'00 
1 . 6 0  
1'50 
7'50 
3.80 
2.50 
5'00 
7'52 

47.00 

55.00 

7'00 
2 1 '49 
17'51 
100'18 
94'73 

136% 
5'35 
8.76 

IOg.08 
8.45 
8.65 

1 1 '86 
88-46 

1-50 
5.00 
90'00 

a m  
3'50 

'65 
9'00 

39'07 
25'00 

10'00 

1'00 

10'98  

1 '00  

2'00 

....... 
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u t 1  W l l ~ l t  ;lccollllt. 
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Stateinent of the expenditures of the TJnited States Coast and Geodetic Xzcrvey, etc.-Continued. 

Amount. 

GENERAL EXPENSES, 1895-Continilod. 

LNSTRUNENTS, INSTRVNEXT SHOP, CARPENTER SIIOP, DILAWING I)IVISION, DOOKS, MAI'S, CHARTS, AND 
SU~SC11IPTIO?JS-Continu~. 

To whom paid. I 0 1 1  \%.lint nccount. , ~ A n 1 i i i T - 1  
John Wiley & Son . . . . . . . . . . . . . . . .  nooks. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 '50 
~Villianis Jt Hanks ................ , Instruinent shop . . . . . .  3 '64 

Amount disbursed.. ............................................... 2 602'99 

. . . . . . . . . . .  

Appropriation ........................................................... 8 000'00 

64~x1 
Received from 1'. V. Abbot, Corps of Engineers, in payment for one sextant 

Total . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 064'00 
Expenditures ........................................................... I--- 2 602'99 

Unexpended ixilatice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 461.01 

furnished by this Ihireau ..................... . . . . . . . . . . . . . . . . . . .  

I--- 
COPPER PLATES, CIIdllT PAPER, PRINTING INK, COPPEII. ZIKC. AND CHIGMICALS BO11 ELECTILOTYI'ING AND PIIOTO- 

GRAPIIING; ENGRAVING, PRI STING, I'IIOTOGRAPlIING, A N D  ELISCTI~OTYI'I~G St:PPI,IES; ESTI1A ENGRAVINNQ 
AND I)RA\VING ; PIIOTOLITII0(;1LAPHIXG A X D  I'BINTING F1:0\1 STONE AND COPPER FOR IMMEI)IAl'l3 USE. 

To whom paid. 

D. Ballauf.. ..................... 
Charles E. Barrick . . . . . . . . . . . . . . .  
R. F. Bartle & Co.. . . . . . . . . .  
Charles I3ecker. . . . . . . . . . . . . . . . . . .  

N. Bunch. ....................... 
Bureau Engraving and Printing 
Clendenin Bros. .................. 
George Davidson. ......... 
I'eterH. Geddes.. . . . . . . . . . . . . . . . .  
C. D. Gildersleeve's Son.. . . . . . . . .  
Z. D. Gilmari.. .... 

E. Morrison Paper Co . . . . .  

E. N. Gray & Co . . . . . . . . . . .  

A. Hoen & C o . .  . . . .  
H. Hoffa.. . . . . . . . . . . . . . . . . . . . . . . .  

Ernest Rubel .................... 
Melville Lindsay.. . . . . . . . . . .  

F. P . M a y & C o  . . . . . . . . . . . . . . .  
Robert Mayer & Co . . . . . . . . . . .  
Williani 1-1. Melilcr. . . . . . . . . . . . . . .  
Edwin H. Morsell. . . . . . . . . . .  
David Morris . . . . .  
George F. Mutli & Co. .  . . . . . . .  
J. B. Nalle.. ..................... 
The Norris Peters Co. 
Peter Adams Co. . .  
E. J. Pullmarl.. . . . . . . . . . . . . . . . . . .  

Printing supplies. .................... 
Elcctrotypiiig and photographing sup- 

Extra engraving.. . . .  
Printing supplies. .................... 
Electrotyping and pliotogrnplling sup- 

Printing supplies. .................... 
. .  . .do  .............................. 
Electrotyping and photograI)liing sup- 

.... do ................ 
Printing suppjies. . . . . . .  
Extra engraving ..................... 
Printing supplies. .................... 
Electrotyping, photographing supplies, 

Printing supplies. .................... 
Electrotyping and photograpliing sup- 

plies. 

plies. 

plies. 

etc. 

plies. 
Photolithographing . . . . . . . . . . . . . . . . . .  
ISnLTaving supplies. . . . . . . . . . . . . . . . . . .  
l'rinting supplies. .................... 
.... do .............................. 
. . . .  do . . . . . . . . . . . . .  
Copper plates. ....................... 
Electrotyping and photographing sup- 

. . . .  do .............................. 
Extra engraving ..................... 
Electrotyping and photographing sup- 

plies, etc. 

I . . . . . . . . . . . . . . . .  
plies. ~ 

Pnnting supplies, ctc. .... do .............................. 
.... do .............................. 
Printing suppjies. .................... 
Extra engravirig ..................... 
Printing supplies, ctc. . . . . . . . . . . . . . . . .  
.... do .............................. 
Photolithographing . . . . . . . . . . . . . . . . .  
Chart paper ......................... 
Electrotyping and photographing sup- 

plies. 

$17'30 
4'50 

I 363'85 
29'74 
3 '50 

45'50 
653'21 
499'40 

7'40 
40'20 
702'45 

373'29 

143.60 
I -40 

29'80 
16'98 
3 '63 
15'00 
-96 

462'00 
58.59 

74.15 
677-29 
35'72 

4'23 
23.00 
3-75 
3'50 

600'00 
52.30 
89'74 
23 I '25 

3 696'94 
53'67 

110'00 



REPORT FOR 189.5-PART I. REPORT O F  THE DISBURSINQ AGENT. 151 

Statemeibt oj* the exyeaditures qf the United States Coast and Geodetic Surv y, etc.-Oontinuad. 

GENERAL EXPENSES, 1895--Continiiod. 

COI'PERP LATES, ClIART PAPER, PRINTING I=:, COPPER, XIKC, AND CHEMICALS FOR ELECTKOTYPING AND PHOTO. 
GRAPHING ; IGNGBAVIKG, PRINTING, PIIOTOGRBPHING. AND ELECTHOTYPING SUPPLIEB, ETC.-Continuod. 

To whom Inid. 011 whnt nccouut. 

Randolph 8r Clowes. .............. 
Edgar S. Ryder.. . . . . . . . . . . . . . . .  
Schiller S: Stevens . . . . . . . . . . . . . . . .  

12. 1% Sclineider's Son. . . . . . . . . . . . .  
Sl1arp 8L sons.. . . . . . . . . . . . . . . . . . . .  
The Strobridge Lithograp1iing Co . . 
Francis Whiteley . . . . . . . . . . . . . . . . .  
Williams, Brown Sr Earle.. . . . . . . . .  
Williauis & I-Ianks ................ 

To whom Inid. 

Copper plates.. ...................... 
Printing supplies. .................... 
Electrotyping and photographing sup- 

..... do .............................. 
plies. 

Copper plates. ....................... 
Photolitliographiug . . . . . . . . . . . . . . . . . .  
Copper plates. ....................... 

Plate printiugsupplies. ............... 
Electrotyping and photographing sup- 

plies. 

0 1 1  whnt nccouiit. I Amouut. 

Aiiiouiit clis1,ursed ................................................. 
Appropriation. .......................................................... 
Expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Uuexpeiided I)nlaiicc. .............................................. ! 

Adanis Express Co ................ 
Jaines Connor. . . . . . .  
Auiiic I,. Folcy 
George IV. Knos K s l  

Hernian Baurngarten ....... 
G e o y e  Ihvidsoii. . . . . . . . . . . . . . . . . .  

Holrnes 8L Co.. . . . . .  
Indepeudent Ice Co . . . . . . . . . . . . . . .  
Minnie Kelly. .................... 
Library Bureau . . . . . . . . . . . . . . . . . . .  
1,ut.z nros. ........................ 

. . . . . . .  
. . . . .  . .  

.. 
. . . . . . . . .  

McDerruott Carriage Co 
George 1'. Muth Sr Co., 

Postal Telegraph Cable Co . . . . . . . . .  
Fred. A. Schiiiidt . . . . . . . . . . . . . . . . .  
B. P. Shnw. .  ............... 
Sniitlisoiiian Institutioii . . . . .  
Stephenson's Express . . . . . . . . . . . . . . . . . .  
"ice Sr Lyucli.. ....................... 

. . . .  
Joliti C. Parker . . . . . . . .  . . . . . . . .  

. . .  

. . .  

Amount. 

Transportation ....................... 889'65 
Stationery ........................... I 2 '40 
Office horse.. 3 I '50 
Stationery ........................... 14%0 
Washing 139'33 
Transportation 15.34 
Stationery.. 8,78 

........................ 
............................ 

....................... 
......................... 

Ice.. ................................ 161.82 
Washing 8.25 
Stationery I 26'94 
Ofiice wagon R I I ~  horse . . . . . . . . . . . . . . .  14.50 

Stationery 13 '65 
.do . . . . . . . . . . . . . . . . . .  I 62'35 

Telegmns . . . . . . . . . . . . . . .  I '25 
Stationery . . . . . . . . . . . . . . .  103.54 
Office horse.. 240~00 
Trnusportation 38.35 

.do ................... 5.52 

.do 9'6s 

............................ 
........................... 

. . . . . . . . .  do .............................. 1 47'25 
........................... 

........................ 
. . . . . . . . . . . .  

.............................. 

$4.06 
15.00 
5.16 

5'06 

872'45 
885.82 
14'75 

3'90 

11'20 

STATIONICI1Y. TRANSI'OI1TATION O F  IKSTRUMENTS L I D  SUPPLIES, OlJFICE WAGON AND HORSES, FUEL, GAS, 
TELEGRAMS, ICE, AND WASIIINO. 
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Statement of the expenditure8 of the United State8 Coast and Qco&tic Survey. etc.-Oontinued. 

GENERAL EXPENSES. 1895-Continuod . 
MISCELLANXOUS BSPENSES . COXTINGEKClES O F  ALL KINDS. OFFICE FURNITURE . REPAIRS. IGXTRA LABOR. AND 

TRAVELING EXPENSES (OFFICE) . 

To whom paid . 

George F . Muth & Co . . . . . . . . . . . .  
The National Democrat . . . . . . . . . . .  
M . Newnieyer . . . . . . . . . . . . . . . . . . .  
New York Soap Works . . . . . . . . . . .  
John J . O'Rokc . . . . . . . . . . . . . . . . . .  
William C . Peakc . . . .  
W . P . Ramsey . . . . . . . . . . .  
John P . Kerifro . . . . . . . . . . . . . . . . . .  
The Republic . . . . . . . . .  
J, . H . Sclineitler's Soil . 
Shoemaker & nusclie . . 
Marshall Suiitli . . . . . . . . . . . . . . . . . .  
Thonias W . Srriitli ................ 
Thonias Soniervillc Sr Sons . . . . . . .  

Standard Oil Co . . . . . . . . . . .  ... 
J . C . Thonipson & Co . . . . . . . . . . . .  
The Townsend Leadcr Co . . . . . . . . .  
The Volkes Tribune . . . . . . . . . . . . . .  
John Walsli ...................... 
Washington City post-office . . . . . .  
Washington News Publishing C o  . . 
The M7as1iington Post Co . . . . . . . . .  
The Washingtori Sentinel . . . . . . . . .  

Somerset R . Waters . . . . . . . . . . . . . .  

John \V . Wiedo 
Williain Wcst . . 
Jos . P . IVillett . . . . . . . . . . . . . . . . . . .  
Wyckoff, Seainiiiis & nenetlict . . . . .  
William Young ........... 
James L . Barhour & Son . . . . . . . . . .  
Charles E . I3arrick . . . .  
Andrew Braid . . . . . . . . . . . . . . . . . . . .  
The Capitol Express . . . . . . . . . . . . . .  
The Capitol Press . . . . . . . . .  
Charles T . Carter & Co . . .  
J . Ii . Chcsley & Co . . . . . . .  
Cliesapcake a d  Potoriioc'1'eley)lione 

Walter Y . Clark . . . . . . . . . . . . . . . . . .  
Colonist Printingand Publishing Co 
M . G . Copeland & C o  . . . . . .  
Daily News I'ublishing Co . . 
Daily Olympian Publishing Co . . . .  
George Davidson . . . . . . . . . . . . . . . . .  
J . C . Ergood &CO . . . . . . . . . . . . . . . .  
F:vcning Star Newspaper Co . . . . . . .  
The Evening Telegratli . . . . . . . . . . .  
The Examiner . . . . . . . . . . . . . . . . . . .  
A . M . Fite ....................... 
Frank Preemaii . . . . . . . . . . . . . . . . . .  
Alfred Gilbert .................... 
Z . D . Gilman ..................... 
I Imlan & Goodman . . . . . . . . . . . . .  
James Ilollcran . . . . . . . . . . . . . . . . . . .  
Jillius Lansburgli Carpet Co . . . . . . .  

I, ansburgh Bros . . . . . . . . . . . . .  
Mackall Bros . & Pleiner . . . . . . . . . .  
Henry RlcShane Manufacturing Co 
W . H . Mehler .................... 
Fjlward Miller ................... 

€klw . S . Spear 8r Co . . . . . . . . . . . . . .  

c o  . 

I1 . Sidney King . . . . . . . . . . . . .  

__ 
0 1 1  wvhnt account . 

Contingcncie . . . . . . . . . . . . . . . . .  
Advertisin6 . . . . . . . . . . . .  
Contingeiicles . . . . . . . . . .  
. . . . .  do .......................... 
..... do . . . . . . . .  . . . . . . . . . . . . . . . . .  

Extra labor ......................... 
Contingencies ...................... 
.... .do . . . . . . . . . .  
. . . .  .do . . . . . . . . . .  
..... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

Advertising .................... 

. ... .do . . . . . . . . . . . .  
Contingencies ..................... .. . 
..... a ............................. .... .do ............................. 
. . . . .  do . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.... .do ..... . . . . . . . . . . . . . . . . . . .  
. . . . .  a ............................. 
Extra labor ......................... 
Contingencies . . . . . . . . . . . . . . . . . . .  
Travel, office ........................ 
Advertising ......................... 
. . . .  .do . . . . . . . .  

..................... 
. . . . . . . . . . .  

Rxchange rentitl .................... 

Advertising ......................... 
Contingencies . . . . . . . . . . . . . . . . . .  
Advertising ......................... 
. . . .  .do ............................. 
Traveling ant1 contitigelit expeiises . . .  

Extralabor ......................... 

. ... .ao . . . . . . . .  

. . . . .  do ............................. 

. . . .  do ............................. 
Extra labor ......................... 
Coiitiiigencies ....................... 
.... do ............................. 
..... do ............................. 
..... do ............................. 
Extra labor ......................... 
Contingencies ....................... 
..... do ............................. 
. . . . .  do ............................. 
Repairs and cotitiligeiicies ........... 
Contingencies ....................... 

Contingencies ....................... 

Arnount . 

$I '20 
5'10 
8.48 

6.00 
8.80 

17xm 
548.48 

11'28 
4 '04 
2-18 
5'81 

15'67 
6'15 

47'17 

7'83 
8.25 

15'00 
15.00 

43.08 
55'00 
27'83 
8-48 

10'26 
2.70 
1'50 

22'75 
5'00 

207'7.5 
89'00 

2.13 
99'00 
8'50 

14'70 
5-10 

10'80 
3.18 

100'50 

12'00 

;:g 

96.77 

2n.21 
7'05 

7'73 
3'53 

61.00 
34'44 
9'90 
7 .80  

17.10 
2.88 
3'50 
2.40 

14.04 
8'40 

249.28 
164'52 
65-17 

1.14 
14.91 
23-00 
6'00 

12'00 
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John '1'. Mockabie. . . . . . . . . . . . . . . . .  Contingencies. ....................... 
Morning Ilerald . . . . . . . . . . . . . . . . . . .  Advertising .......................... 

Amount disbursed ................................................. 
Deposited with Tremurer United States i n  payment for furniture and towels 

furnished by 'l'reasury Department. ..................................... 
..................................................... Expenditures 

Appropriation ................ ....................................... 
Repayment from account of W I 1  Youllg .............................. 

Total ............................................................. 
Expenditures ............................... 

Unexpeiitlecl bdaiice. . . .  ........................................ 
- .... - ..... 

Statement of the expenditures of the United States Coast and Geodetic Survey, etc.-Oontinued. 

GENERAL EXPENSES, 189CContinued. 

MISCELLANROIJS ISXPENSHS, CONTINGENCIES O F  ALL KINDS, OFFICE FURATTURE, REPAIRS, EXTRA LAI3OR. AND 
TRAVELING EXPENSES (OFFICE)-Continnod. 

1 Amount. on what occoullt. I I-- To wlmii paid. 

$5 '00 
56'77 

2 612.76 

86.87 

--- 

--- 
2 699'63 

$4 500'00 
-~ 

21'00 
--- 

4 521.00 
2 699'63 

I 821.37 
--- 

$516'38 
I 093.26 I 
a1 '87 
253'63 
57.55 

I 363'08 
3 696.94 

2 40.3.13 
3 343'59 

1 133'50 
227'86 

Instninients, instrument shop, carpenter sliop, drawing division, hoks ,  

Coppcr platcs, chart papcr, printing ink, copper, zinc, and chemicals for 
electrotyping md photographing ; engraving, printing, photographing, 
and electrotyping sup dies ; estra enpaving and drawing ; photolitho- 
grapliing and printing iroiii stone mi(1 copper for immediate use. ........ 

Stationery, transportation of instruments and supplies, office wagon and 
horses, fuel, gas, telegrams, ice, and washing. .......................... 

Miscellaneous e s  enses, contingencies of all kinds, office furniture, repairs, 
extra labor, an$ traveling expenses (office). ............................ 

Total disburseinciits.. ............................................. 
Deposited in paymeiit for skitioilcry, furniture, etc., furnished by the Treas- 

ury Departrnerit ...................................................... 

maps, charts, :ud  subscriptions. ....................................... 

Total expenditures. ............................................... 
'l'otnl ninount appropriated for general expenses, 1895 ..................... 
Ikceivetl from V. n. Abbot, Corps of Engineers, in payment for sextant.. . .  
Kepaynient f rom account of Williaiii Young ............................. 

1 otal amount expended for gciierxl espeimes, rSgg ........................ 
ToLil ............................................................ ,, 

Uiiexpendcd 1)alance ...................................... 

I '  Transportation of instru- 
uients and sup lies ....... 

Office wagon anfhorse  ..... 
Fuel ....................... 
Gas ........................ 
Telegrams ................. 
Ice ........................ 
Washing. .................. 
Miscellancous expenses and 

contingencies of all kinds. 
Extra labor ................ 
Repairs .................... 
Traveling expenses (office). . 

Total.. .............. 

- 
Amount. 

$2 602'99 

11 945'24 

3 779'87 

2 612.76 

20 940'86 

58 1 '49 --- 
21 522'35 

36 500'00 
64'00 
21'00 --- 

36 585'00 
21 522.35 

15 062'65 

- - .  
Instruments. . . . . . . . . . . . . . .  
Instrument shop.. ........ .I 
Carpenter sliop. ........ j 
Rooks, maps, and charts : : :! 
Subscriptions ............. I 
Chart ppper 
&ngravln$, printing. pho- 

togmpliing, a i d  electro- 

Extra engraving. .......... 
Photolitlioh~apliing a 11 d 

printin from stone and 
copper for immediate use. 

Stationery ................ 

Copper plates ............ .) 

typing supplies. ......... 

............... i 

8233 '19 
333'25 

I 10290 

65.02 
161'82 
147.58 

I 235-88 
I 144.58 
145.80 
86.50 

I 508'25 

20 940'86 
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Statement of the expenditure8 of tlie United A9ate8 Ooast and Geodetic Survey, etc.-Continued. 

One year .  ........................... 

One year. ........................... 

IEleven months nineteen days. ........ 

One year ............................ 

SALARIELSTAXDAI1D WEIGIITS AND MEASIJItES, 1895. 

$1 5oo.m 

I 250'00 

696'52 

720mo 

To whom paid. 

A D  JUSTHR. 

h u i s  A. Visclier.. . . . . . . . . . . . . . . .  
MECHANICIAN. 

Otto StOrnl ...................... 
ASSISTANT MB:SSENGER. 

Charles A. Harbaugh.. . . . . . . . . . .  
WATCHMAN. 

J. A. McDowell. ................. 
Expenditures ..................................................... 

Appropriation.. ......................................................... 
Expenditures ........................................................... 

............................................... Unexpended balaiice 

Time employed. 

4 166.52 

4 1go.m 
4 166'52 

23'4s 
--- 

Eimer & Amend .................. 
%. 11. Gilinan.. .................... 
Henry J. Green.. .................. 
13. Froffa.. ........................ 
Mackall Bros. & Fleiner. . . . . . . . . . . . . . . .  
w. H. Mehler ......................... 
J. B. NaIle ............................ 
George F. Mutli & Co . . . . . . . . . . . . . . . . .  
John C. Parker. ....................... 
Sylv. A. Schniidt, jr., & Co. . . . . .  
Henry Trocmner ....................... 
United States Mint (PhiladeIphia) 
John W. Weide.. ...................... 

Apparatus and supplies.. ............. 

Supplies.. ........................... 
.do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.do .............................. 
.do . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.do .............................. 

..... do .............................. 
do .............................. 

. . . . . .  .do .............................. 
.do .............................. 

Supplies.. . . . . . . . . . . . . . . . . . .  .,, 
Apparatus and supplics. . . . . . . . . . . . . . .  

I- 

CONTINGENT EXPENSES-STANDARD \VEIGHTS AND MEASURES, 1895. 

NATERIALS, AI'PARATUS, AND IKCIDENTAL EXI'ENSES. 

..................................................... Expenditures 

Appropriation. .......................................................... 
Expenditures ........................................................... 

Unexpended balance .............................................. 

To whom paid. 

466'92 

500'00 
466'92 

33.08 
--- 

On 1vl:nt account. I Amount. 

......................................................... 475.00 Appropriatioii.. 
Expenditures. ............................................................ 

$271.53 

739'65 
6'40 

'70 

13'65 
9'75 
2'50 

'4 2 
3 '00 
4-37 
2'75 

1 1 . 2 0  
I '00 

-- 

EXPENSES AMERICAN MEMBER INTERNATIONAL ComrITrm 

I 1 Amount. I on what flccoimf. I To whom paid. 
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Statement of the expcnditctres of tlic United States Coast and Geodetic Survey, eta-Continued. 

COKTINGENT EXPENSES-STANDARD WEIGHTS AND MEASURES, 1895-Continued. 

RECAPITULATION. 

[Slmwing oxpondituros in grow by aiil)itnnis on nrcouiit of tho nppmprintion for contiugsnt oxponsos, Standard Woiglita nnd YemauroR. 1896.1 

Subitelus. 

Materials and apparatus and incidental expenses. .......................... 
Uxpenses Anicrican member International Coninlittee. 

Total amount appropriated 
Total amount expended. 

..................... 
.................................. ........... Total expenditures., i. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TJnexpended balance. .............................................. 

Amourit. 
-, 

$466'92 
475'00 

941.92 

975.00 
94 1.92 

____- 

-- 
33'08 

I I __ 

iviiliani ~ o u n g .  . . . . . . . . . .  21.00 
Sdaries-Weights and nieasures 
Contingent expenses-Weights and measures. 

. . . . . . . . . . . .  

GENERAL 111GCAPITU14ATION. 

[Sliowlnl: nppropriatioiis, oxpenclituroth nncl bnlnncoe for tho flsenl vmr onding June 30, 1895 ; nlso unoxpondod bulnncos on Alnekn boiiudury 
niirvoy. nnd iruiouuta rocoivd from othor Gorornmont burouue. J 

J 
4 'g0.00 
975'00 

Nnrric of appropriah11. 1 Approprintecl. 

Salaries: 
Pay of field officers.. . . . . . . . . . . . . . . . . . . .  
Pay of office force.. .................... 

Sunlry civil act of August 
18, 1894 .................. $107 h.00 

Repayment froin F. D. Gran- 
ger 10.75 

Alaskan boundary survcy-balance from last 

Party ex crises : 

..................... 
Repaynientfroni U.K. Moore 4'64 

$101 956.40 
135 ooO'00 

1 '07 815.39 
J 

report ................................... 
Re airs of vcsscls.. ......................... 
P u i ~ i s ~ i i n g  observations. .................... 
Party cxpenscs, 1895 and 1S96.. . . . . . . . . . . . . .  
General expenses : 

Sundry civil act of A u p s t  18, 
1894 ..................... 

Received from F. V. Abbot.. . 
ReDavmcllt from account of 

11 343'61 
25 ooomo 

40  coo*^ 
I ooo'00 

36 585'00 

,. l o t d  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .I 463 865'40 
- . .  .. .- .. .- . -. . - .- - .. .- -. .. -. . -. - . . . .  .- __ 

Approprintions nucl expeusrs. 

Xxpended. 

$98 748'75 
'30 136.77 

102 522'82 

IO 694'24 
24 348.91 

3 229.11 
842.9 

21 522'35 

4 166.52 
941.92 

~ n ~ o u n t s  appropriated and available as follows : 
Appropriation for Coast and Geodetic Survey proper for fiscal year end- 

ing June 30, 1895, sundry civil act, August 18, 1894 ................. 
Appropriations for Office of Standard Weights and Measures, legislative 

act, July 21, 1894 ................................................. 
Balance from last report on account of Alaskan boundary survey. . . . . . .  
Repayment from T.'. D. Granger on account of party expenses. . . . . . . . .  
Repayment from E. K. Moore on account of party expenses. .......... 
Repayment from F. V. Abbot on account of general expenses ......... 
Repayment from account William Young ............. , , ............. 

Irnount expended as follows : 
For Coast and Gcodetic Survey.. ........................ $381 350'80 
For Office of Stantlard Weights and Measures . . . . . . . . . . . .  
For Alaskan boundary survey. ........................... 5 108'44 

IO 694'24 -- 
Total unexpended balance. ........................................ 

- - __ -. -___I - - .... __- 

Ihlnnces. 

5 292'57 

649'37 
65 I '09 
157'91 

36 770'89 

15 062'65 

23'48 
33 

66 711'92 

Anlouiit. 

6447 256'40 

5 165.00 
1 1  343.61 

10'75 

64.00 
4'64 

21'00 

463 865'40 

397 153'48 

66 711'92 
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........................................ Balance on hand, report for 1894.. 
Railroad accounts referred for settlement. ................................. 

Present unexpended balance ....................................... 

Expenditures since last report on account of the appropriations f o r  the service of thefkcal year ending 
June 30,1894. 

$1 189'09 
86.89 
- 

I 102'20 

PARTY EXPENSES, 1894. 

PACIFIC COAST. 

Balance on hand, report for 1894.. ........................................ 
Railroad accounts referred for settlement. ................................. 

Subitems. I 

$157'59 

I Amount. 

................. William Eimbeck I Triangulatioii. ...................... 
..................................................... Expenditures 

Expended since, as above 
Balance on hand, report for 1894. ......................................... 

................................................ 
Presentunexpendedbalance ....................................... 

$5 '00 
5'00 

219'83 
5'00 

214.83 

ALASKA. 

........................................ ' I3alance on hand, report for 1894.. 
Annual contribution to International Geodetic Association. . . . . . . . . . . . . . . . .  

....................................... Present unexpended balance. 

I 8904'84 

590'94 

TRANSCONTINENTAL WORK. 

Railroad accounts referred for settlement. ................................. 
Annual contribution to International Geodetic Association. ................ 

Expenditures. ..................................................... 
........................................ ............................. Balance on hand, report for 1894.. 

Expended since last annual report, as above.. 

Present unexpended balance. ....................................... 

To whom pnld. I 

90.86 
313'90 

409'76 

7 373'37 
409'76 

6 963.61 

- 

O n  whnt nccouiit. 1 Amount. I 

OBJECTS NOT NAMED. 

I Subitems. I Amoiint. I 

~~ 

RECAPITIJLATION. 

[Showing orpenditnree in gross by nubitema.] 

Subitems. I Amount. I 
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W. H. Lowdennilk & Co.. ........ 
FAward P. North.. . . . . . . . . . . . . . . . .  
J. I,. Shaw. ............................ Am..erican Institute of Electrical En- 

Publishers of Science. ............. 
grneers. 

Expenditures since last report on account of the appro riations for the service of the pscal year enditq 

GENERAL EXPENSES, 1894. 

June 30,1894- d ontinued. 

INSTRUMENTS, INSTHUMENT SIIOP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND 
SUBSCRIPTIONS. 

Subscriptions.. ...................... 
Books.. ............................. 

do .............................. 
.... .do .............................. 

Subscriptions ....................... 

I To whom paid. 

..................................................... Expenditures. 

Balance on hand, report for 1894. 
Expended since, as a ~ v e  

......................................... 
................................................ 

Present unexpended balance. ....................................... 

On whnt account. 

85-85 

269.90 
85.% 

r84-05 
--- 

1 Amount. 

.................. ..................... Evans & Bartle 

Balance on hand, report for 1894.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.I Extra engraving 
Expenditures. ..................................................... 

Expended since, as above.. ............................................... 
Present unexpended balance. ....................................... 

$1 090'00 
I 090'00 

I 860.16 
I ogo'oo 

770'16 
- 

$9.75 
10'00 
18.00 
45-50 

2'60 

I To whom Inid. 

............... 

Amount. On whnt nccount. 

...................... 

COPPER PLATES, CHART PAPER, ETC. 

Samuel Springman. Transportation. 
Expenditures. 

Balance on hand, report for 1894. ......................................... 
Expended since, as above 

..................................................... 

................................................ 
........................................ I'resentunexpendedbalance 

To whoni pnid. On what nccount. I Amount. I 

&*SO 
'50 

136.46 

135.96 

'50 -- 

Instruments, instrument shop, etc.. ...................................... 
Copper plates, chart paper, etc. ........................................... 
Stationery, transportation of instruments, etc. ............................ 

Total expenditures ................................................ 
Balance on hand, report for 1894 ......................................... 
Expended since, as above. ............................................. 
Presentunexpendedbalance ............................................. 

STATIONERY, TRANSPORTATION O F  INSTRUMENTS, ETC. 

$85'85 
I ogo'00 

'50 

I 176'35 

2 311.27 
I 176.35 

1 134'92 

- 

- 

RECAPITULATION. 

[Showing expenditures in gross, by subiteme, on ncoount of the nppropriatlon for gonorril oxyennos, 1804.1 

I Subitenis. I Amouut. I 
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Arthur Burkhardt.. .............. ./ Reckoning machine. . . . . . . . . . . . . . . . . .  
.................................................... Expenditures 

Balance on hand, report for 1894 ......................................... 
Expended since, as above.. .............................................. 

...................................... Present unexpended balance 
___ _- 

Expenditures since lust report on account of the appropriations for the servicc of tlie $fiscal year ending 
June 30, 1891--Continued. 

CONTINGENT EXPENSES, STANDARI) WI'.IGIITS AND XEASURES, 1894. 

MATERIALS AND APPARATUS AND IKCInBNTAL EXPENSRS. 

$122.33 
122'33 

624'68 
122'33 

502'35 I! 

I To whom paid. On what nccoiirit. 
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OFFICE REPORT NO. 4-1895, 

ItEPORT OF THE ASSISTANT IN OHARGE OF THE OFFICE OF STAXDASD 
WEIGIITS AND MEASURES FOR THE FISCAL YEAR ENDING JUNE 30, 1895. 

UNITED STATES COAST AND GEODETIO SURVEY, 
OFFICE OF STANDARD WEIGRTS AND MEASURES, 

Washington, I). C., June 30, 1895. 
SIR: I Iiavo tlio honor to transmit tho annual report on tho conduct of the Office of Standard 

Woiglits :md Measures for tlio fiscal year eliding Juno 30, 1895. 
1)uring my ;ibsencc in the field, from tlio beginning of the year until Septomlm 10, tlio Office 

was in charge of Mr. L. A. Fischer, adjustor, and froin Septoiriber 10 to the eud of’ tho year, i t  \vas 
iii my cliarge. 

Tho rcgu1:ir forco of tlio Office remained tho same, ant1 consisted of Mr. L. A. Ipisclior, adjuster, 
and Cliarles A. Harbaugli, assistant messenger. 111 addition to this force, however, Mr. Jolin I?. 
Hayford, Assistant, was clct:rileil for duty oii September S, 1894, wliere he reniaiiietl until June 14, 
1S95, when ho ma~l grantoil leive of abseiico until June 30, his rosigiiatioii haviiig beeii tendered 
to talre ef ixt  on that date. Mr. Hayford’s resignation \vas tondercd in ordcr tliat he iniglit accopt 
a position as instructor a t  Coruoll University. While iu the Office Mr. Hayford doterminod tlie 
densities and rnnsses of tho new X set of grauiuio wights;  niado a redetcrniiiiatioii of tho errors 
of the foot graduation of tlie United States bench staiidard, and investigated tho beliavior of tlie 
balance of precision rccciitly acquired by this Oflice. Tho peculinr \v~luo of this balanco arises 
poi*tly from the high grade of workinanship upon it, b u t  largely from two special ausiliary dovices 
wliicli enablo tlre observer not only to iioto tho oscillntions of tlio beam from a distance, b u t  also to 
iiitcrcliaiige tho woights upon tlio ecalo pans without approaching tlie b:ilaiice. Tlio balance m:is 
iii J;iiinary, 1SO5, mounted on a brick pier i n  an old con1 vault in the southern part of tho Bntlcr 
Building. This, wliilo not suitablo €or tho purposo 011 account of the (hnpness, is tho only pl;u:c 
availablo, and the result of the ii1vostig;ition uiacle by Nr. Hayford shows that tlio Offico is now i i i  

a position to rnalre wcigliings of tho highost prccisioii, the probablo error of :I siiiglu weigliiiig witli 
a load of 1 lrilogrammo bcing 10.0236 ruilligramme. A report on the bn1;uico lias bccn prcp:iretl 
by 3Ir. Hayford for publication. 

It givcs me great pleasure to report tliat tho laborious and tedious preparation of tlio State 
sets of weights :uid iiieasures for North and South Dakota mas filially comploted, and tliey wero 
forwarded to their destination j i i  June. All the work of adjustment aud verification of tlicsc 
st:ind;irds clovolved upon A h .  Pischor. He also gildcd elid adjusted the S set of graniiiio weights, 
mid ~ii:de four groups of direct couiparisons betweoil the Committoo Metro and Prototype No. 21, 
with :L viow to sottlirig their relation. Whilo tho results secured are remarkably accordant, it w:is 
dcemod advisablo to inalre somo obsorvatioris by a method which did not cleliend upoii vicwing ;$ 

point, or thread, mid its reflection, in the oiids of the Oomrnittee Motro, and accordingly two 
auxiliary abutting pieces were iiiado, and will be used as soon as the current work of tho Ofice 
will permit. 

Rlr. C. A. ITarbaugh’s duties are of a niisccllai~eous character, and are porformed with ability 
and dispatch. Ho compared alcoholometers, etched inscriptions 011 tapes, indexed records, and 
by his expeditions use of the typewritor assisted nie in preparing copy of the United States Coast 
aud Geodetic Survey lteport for 1894, for tlie printer. 

8TANDARDS O F  MASS. 

The X set of gramxne weights were made of Muiitz metal, in tho iiistrumsnt shop of tlie 
Unitod St:ites Coast arid Geodetic Survoy, from drawings furnished by  this Offico. They are 
cylindrical in  form, surniounted with knobs for handling. In order to shorn the uuiformity in 
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density which may be expected where weights are made of commorcinlly rolled metal of this 
composition, the densities and masses of tho set me given as follows : 

Densities and masse8 of the X set of metric .~reigkts. 

Woodward, Prof, R. S., Montclair, N. J . .  . . . . . . . . . .  
Fos, Wm. E., Brigliton, Mass.. .... 
Pauth & Co., Washington, D. C ..... 
Blake, Prof. Eli, Brown University . . .  
Coblentz, Dr. V., Ocean Grove, N. J . .  . 

. . . . . . . . . .  
Troemner, Henry, Philadelphia, Pa. . 

. 

. 

. 
State of B o d e  Island.. ............. 
Baltimore Topographical Survey, naltiniore, hld. 

. 

Preston, E. D., Assistant U. S. C. & G. S . .  . . . . . . . . .  
Stixrud & Nasten, Seattk, Wash. . . . . . . . . . . . . . . . . .  
Roe, J. N., Valparaiso, Ind.  

Taylor, S. S., Cairo, I11 . . . .  

Gibson, W. F., Tilton, N. H. 

. . .  
Internal Revenue Bureau . . 

Internal Revenue Bureau . . 
. . 

. . .  

... 

. . .  
State sealer weights and measures, Iowa. .......... 
Darling, C .  P., Huntington, N. y.. . . . . . . . . . . . . . . . . .  
Eimer & Amend, New York . . . . .  . . . . . . . . . .  

__. . - 

I 

Tape compared. 
Two tapes compared. 
Information furnished. 
Two tapes conipared. 
>letre bar compared. 
Information furnished. 
Weights and balance read- 

Twro tapes couipared. 
justed. 

Tape conipared. 
'I'a e conipared. 

Two tapes compared. 

Ingrniation furnished. 

Ix$::$ition furriished. 

Ullage table prepared. 

One hundred and twenty 
alcoholometers  c o m -  

Iilforrnatioil furnished. 
Ixlformation furllished. 
Quartz plate compared, 

I I 
8.4079 
8.4118 
8.4214 
8'4207 
8.4108 
8.4083 
8.4374 
8.4328 
8.4338 
8.443 
8.464 
8,462 
8.460 
8.445 
8.379 
8.319 
8.410 

. . .  .......... 

Gmmmcs. 

IO 000 

2000 
2 0 0 0  
I o 0 0  

2 0 0  
2 0 0  
I 0 0  

2 0  
2 0  
I O  

5 a J o  

500 

5 0  

5 
2 
2 
I 

Masses. 
__ 

Millig'mmmcs. 

-12'99 40.80 
2'34 4 :O.b  

- 0.39 40.08 
+ 0-24 40 .14  

- 0.69 40.01 
- 0'050 40.038 + 0.186 -J=o.o16 + 0'298 h0.016 
- 0.064 &omog + 0'067 -J=O.OIO 

0'000 &0.004 + 0.068 40mo4 
- 0.027 &0.004 + 0'0260 40.0032 + 0'0287 40.0022 + 0.0116 40 .0022  + 0 . q z  &0.0021 

In anticipation of boing called upon to make tests of electric standards, an effort was made 
to provide the Office with suitable standards, in  accord with specifications adopted by the National 
Academy of Sciences, but beyond purchasing tho necessary cells and material, nothing could be 
clone, owing to  the smelliiess of the force and thc demands upon tho Office. 

Yours, respectfully, 
0. E. TITTMA", 

Assistant, Coast and Geodetic Survey, i n  Charge of 
Ogicc of Standard TVeiglits and Jlemures. 

Gen. W. W. DUFFIELD, 
Superintendent United States Comt  and Geodetic Survey, 

and of Oflce of fltandard IVeiglh and illeasures. 
~ ~~ 

Abstract of verijications of w&gkte and nleasures made during the$scal year 1895. 

Date. 

1894. 
July. ........ 

August.. .... 

September.. . 

October ..... 

-- 

Name. Service. I 
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Abstract of verifieatioirs of toeights atd wreusures made during the fisetcl year 1895-Coiitiuued. 

October . . 

I 

. . .  

....................... Tliies, C. l:,, I-Iobokcii, h’. J .  
I-hrringtoii, Soti ,!k Co., 1’liiladclplii:i, 1’0. . . . . . . . . . .  

Quartz plate coiiipirctl. 
Inforiiiatioii furiilslietl. 

1395. 
Jaiiuary . . 

I:cl,rLl:lry 

March. . .  

April. . . . .  

M a y  . . . . . .  

June.. . . .  

U. S. Coast arid Geodetic Survey. . . . . . . . . . . . . . . . . . .  

IJ. S. Coast aiid Geodetic Survey . . . . . . . . . . . . . . . . . . .  

Natioiial Ilrewiiig Coiiilxuiy, Ihltiiiiorc, Mtl . . . . . . . .  
Tniutwiiie, J. e., I’~ii~atlc~p~iia,  I>:{. . . . . . . . . . . . . . . . . .  

- ....... . 

s. Doc. 3! 

Five tlierruometcrs coiii- 

l a  )e coinlxired. 

Tlirec sacclinroiiictcrscoiii- I 

pared. 
I .  

1ii/oriii;1tioii fiiriiislictl. 1 
pnreil. 

KRIIIC.  Service. 

cisco. 
Osborii, w. B., Clarksburx, \V. Va.. . . . . . . . . . . . . . . .  
LJ. S. Iiiteriial Keveiiue Bureau. ...... . . . . . . .  

-I --I 

Iiifornlatioii fnriiisliccl. 
Alcolioloriicter coiiipired. 
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U. S, COAST AND GEODETIC SURVEY REPORT FOR 1895. 
PAlZT I. 

PROGRESS SKETCHES. 

1. Skotch of general progross (eastern sheet). 
2. Skotch of gencral progress (westorn shoet). 
3. Goiior:il chart of Alaska. 
4. I’rogress of mrvoys for locating the boundary lino between Alaska :iud the British Possessions in North America. 
5. Bfibp showing longittide stations and coonoctions doternlined by tho clectric telogmph between 1816 ant1 June 30, 

6 .  
7. 
8. 

9. 

10. 
11. 
12. 

13. 

1.1. 
15. 
16. 

17. 

18. 
19. 

20. 
21. 
22. 
23. 
24. 

1895. 
Map sliowiug positions of niagnetic stations occupied Lotweon 1844 and June 30, 1895. 
M : b p  diowing linos of goodetic loveling run, mid positions of gravity stations to June 30, 1895. 
I’rogrcss of eurvcys and rcmrveya between the St. Croix and Hudson rivers, with subnketch showing the niirvegs 

Trianguhtion bctwoeu the Atlantic Coast and Wc6t J‘irginia, with subskotch showing 1wogros.c of surrugs near 

Tri:iiigtllation botwceu Nostern I<annos and eastern Utah along or nom the thirty-ninth pnrdlel. 
Ihuudary siirvey Imtween Californi:~ and Nov:tdn ; scale 1-400 000. 
Progrow of tho aiirvcye ou the coasts of Oregon : ~ n d  Washington from Tillamook Bay to tho bonndary, with 

Sketch sliowiug the ostension of triaiignlation from Atlantic: Base to  the Gulf of hloxico, with eubsketcli sliow- 

l’rogress of siirveys and rusurreyn of the Gulf coasts of Florida and Alabama. 
Itcconnaissauco for triaugii1:ition aloilg Iiio Grande, from 151 Paso to  the Gulf of Mexico. 
Wip showing t l iu  distribution of the principal astronomic stations occupiud by tho Coast aud Geodctic Snrvoy 

Sketch of Porcupino Rivor. froin the boundary to Fort Yukon, Alnsko; scale 1-400 000. From B roconnsissancu 

Progress sketcli of vicinity of St. hlich:iels, Alaska; scalo 1-200 OOO. 
Progress sketch of vicinity of Yalcutat Bay aud Mount St. Elkas, Ahktb;  ~ c u l u  1-400 OOO. 

Progress skotch of Lituya Bay and 1~‘:iirweathcr inoiintains, Alaska; ecalo 1-200 000. 
Progress skotcli of Chi1k:rt and Chilkoot rivers, Alaska; sculu 1-200 000. 
Progresn skutch of Taku Itiver, Alaska; scale 1-200 000. 
Progroes sketch of Stikino River, Alaska; acalo 1-200 OOO. 
Progress skotch of Yukon River and Fortymilo Crook, a t  the crossing of the one hundred and forty-nrst merid- 

of tlio Northenst 1)0111idary lakes. 

Cbarlestoii, S. C. 

subskctch of progress in  Ssn Fr:inc.iaco Ihy. 

ing triangu1:ition in  eastern ‘l’onneesoc. 

for latitude, longitude, :rut1 azimuth to  J i i n u  30, 1893. 

by J. 1%. Turner, Subassistaut i n  1890. 
From survoys in 1890 and 1891. 

Froin siirvoys iu 1892 
 id 1894. 

From simwys iu 1894. 
From surveys i n  1800 and 1894. 

From surveys in 1890 and 1893. 
From surveys in 1886 and 1893. 

ian ; scalu 1-200 000. From surveys in  1889 and 1891. 
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