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LETTER 

FROM 

THE ACTING SECRETARY OF THE TREASURY, 
TRANSMITTING 

The Report o/ the Superintendent o/ the Ut1ited States Coast and Geodetic Survey 
/or /lie fiscal year I89I. 

TREASURY DEPARTMENT, December J/5, I89I. 

Srn: In compliance with the requirements of section 4690, Revised Statutes, I have the 

honor to transmit herewith, for the information of Congress, a report addressed to this 

Department by T. C. Mendenhall, Superintendent of the Coast and Geodetic Survey, showing 

the progress made in that work during the fiscal year ended June 30, 1891, and accompanied 

by maps illustrating the general advance in the operations of the Survey up to that date. 

Respectfully yours, 

The SPEAKER OF THE HousE Ol<' REPRESENTATIVES. 

0. L. SPAULDING, 

Acting Secretary. 
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LETTER OF TRANSMISSION. 

UNITE!) STATES COAST AND GEODETIC SURVEY, 

lYaskington, D. C, Decenil1er I 4, 1891. 

SrR: In conformity with law, and with the regulations of the Treasury Depart­

ment, I have the honor of submitting herewith for transmission to Congress, the Annual 

Report of the Coast and Geodetic Survey, showing the progress of the work during the 

fiscal year ended June 30, 1891, and accompanied by maps illustrating the general 

advance in the operations of the Survey up to that date. 

Very respectfully yours, 

HoN. CHARLES FosTER, 

Secretary of the Treasury. 

T. c. MENDENHALL, 

&uperintendent. 

v 



 

Blank page retained for pagination 



 

REPORT OF THE SUPERINTENDENT 

Ol<' THE 

U.S. COAST AND GEODETIC SURVEY 

:FOR THE FISCAL YRAR ENDING JUNE 30, 1891-

IN T-WO PARTS. 

PART I. 

RECORDS OF PROGRESS IN FIELD AN:U OFFICE WORK. 

ESTIMATES FOR FUTURE PROGRESS. 

REPORT OF EXPENDITURES. 

PREFATORY NOTE. 

The Report for the fiscal year 1891, i!l the first one in which the text has been arranged 

for publication in two parts. Part I, in quarto form, contains the historical portion. It states 
progress in field and office work, g-ives estimates for future progress, and. a report of expendi­
tures during the fiscal year, and is accompanied by maps of general pro.i;ress and by progress 
sketches more in detail. 

In Part II, in octavo, are published the Appendices, which relate to the methods, t1ise11s­

·sions, and results of the Survey, with such illustrations a." are required_ 

The octavo form is more convenient and suitable for the scientific and professional 

papers, while the quarto form appears to be demanded for the statistical matter and the pro­
gress sketches. Since the latter are of less general' interest than the former, in the future 

distribution of the Report, Part II only wi11 he sent, as it is believed that this will include 
all that is generally desired and in a much more compact and convenient form than that of 
the old quarto. 

In special cases, where both parts are desirable they will be sent. 
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N. J., Albany, N. Y. 1 a.ml D~t.roit. Mich. Drtermiuutions of lati 
tude and ()f thA rna.gnetic eh~mtmt~. p. a6. Heh•.rmina.tiou~ .of l:iti_ 
tttde and longitude at Angm~ta., Ba.; a.t Hainfiwille. ·Fla..: and at 
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Tl DAJ, (HlSERV A TlONS CONTI1'TED AT THEA l:'£0M ATlC 
TlDE-GAUGEjSTATION, SANDY HOOK. N .. J.,11.37. 

TlD-\.L OBSEI!VATlONS AT cumrrNL'T STUEET WHA.lff, 
PHILADELPHIA. p. 38. 

'l' llJ..l..L OHSERV ..l..TION K CONTLST E Il AT THE A l'TO)I.\ TIC 
TIIJ..l .. L STATION ON TYBEE ISLA:liD, SA\' ANS .\.H RIVE It 
~cNTRANCJ.:, p. 45. 

T!IJAL RllCORD CONTINUt:D llURINti l'AllT ()}'THE YEA 1( 
AT THE AUTOMATIC TIDAL STATIOX. ST. l'Al.7L, KA· 
DIAK ll:iLAND. ALA;;KA, p. SI. 

TIDE GAUG-l~S. r_rempornry, ~·st:lhli:;;ilH•d at Gm·lli11er. HallH"w1•ll, 

and ..c\_ugu8ta, M.t'.,J,. 2-4; etrtablit1lmd at the · HaulOYl'r," Nan­
t uckot Island. 1>. 26; e.~tabliHhetl iu r;_·~ur,·~·y of N" anttH·kt..•t 
tihoal8, l>· 29; u:~ed in i.i,urn:,y of Haudk(·rchief Slwal, p. :w. t~~­

tablished at Bristol. ]{.I., J>. :n, cstahiitih<'rl at W,•st :\lori«l1t·s 
Bay~ Lo11g Isl11nd, p. ;}:-J: antmnati~:. ut :-ia11cly Hook, X.-l .. p. :r;; 
t'.stabJh;bed at Chestnut ~trt'.r·t wharf. PhiladdpliLL p. :ll"l auto· 
IUatic; at Tybt~e hd.aiuL (.;.t•orgia. JI· 45; temJHH"ary. t..•:-<t~thli~Jw1l 

at Timbali-er lightlwu~·w, 1,011iHiaua, l'· 60: U:-ll'tl ill Slll'\'1·;. or .\ra11· 
fHtlil Pasl:'<, 'l'ex:t~, pp. Hl. 6""2; t.•:-itahlh;hed at Man;hti .. ,Jd. t)n·:.;:011. p. 
72; ostablislted in sun·ey or' coast of .Ala::;ka, p. 79: at ~t. r~ml, 

Kruliak lslatul Alw~ka. p. Xl; 11~Nl jn pl1y~if•<-tl hy1irog:rapl1,:v. 
Long Island ::iouncl, pp. 831 ~-L 
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TIMBALIER LIHHT-Horr,m, ('OA"T OF LOFlSI.\.N A. p. 60. 
TIME. Det~rrnined at stat-ions in ...::.\lat5ku, p. 7fl; ob:wned at lit. 
Donne~s. California, pp. 69, 7(). 
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of Hudt:mn Riv·E>it, p. 36;. of $Guth <'Oast of California. pp. 66, 67; of 
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TOPOGRAPHICAL sl'Jn'EY UF THE CUXNECTict:T J{]\'Elt 
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of Kennt-bec Rinff. Maine, pp. 23. 2!: on :\1:.:irtha~ Yineyar1l, Ma~­
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\\""ashin,!!tm1. Pl'· 7!1, 7ti; oftbt.· wat .. er front~ ofth<'1·itiP-; of \\'lrn1-
('0Jn, ~e.w \\~hatcom. and FairhaYc11. un Bcllin~harn l~ay. \Y11:-ihinµ:­
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TllEASCHY. ASSISTANT SECRETARY OF THE. J•. lM. 

TREASFRY DEPAnT:MENT, p.9!i. 
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~hores of Bn:izards Bay and Xantucktt ~ounrl. pp.:;,., .J.1; iu 1\1 \Y 
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TRIA.NGDL.~TIU;'ol AND LEV};LI.NU l',\ln'lb,.;. ;>.T~lnEI: 

OJ<', J).107. 
TlilANGl'LATJON A NJ> TOPlJliRAl'lll:' 0:0-: TJJ E CllMff I IF 
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REJJC)RrI'. 

INTRODUCTORY STATEMENT. 

During the fiscal year 1891 the several branches of the work of the Survey made satisfactory 
progress in nearly every State and Territory "bordering on the Atlantic and Pacific coasts, 
and in eleven States and Territories of the interior. 

Among the ouerations referred to in this report, the following may be named as of special 
importance: 

Surveys relating to the location of part of the Northeastern Boundary Line between the 
United States and the Dominion of Canada; re-survey of Nantucket Shoals; observations of tides, 
currents, densities, and temperatures in Long Island Sound and to the south of Marthas 
Vineyard in cooperation with the work of the United States Fish Commission; completion of 
the detailed topographical survey of the District of Columbia; observations begun at 
Rockville, Md., and at San Francisco, Cal., for investigating the variations of latitude in 
cooperation with the work of the International Geodetic Association: survey for the site of a 
lighthouse on Cape Hatteras Shoals; continuation of the investigation in the Gulf Stream 
and preparation for publication of a volume relating to the methods of the investigation ann 
the results of the :research; connection of the primary triangulation on or near the 39th 
parallel advancing to the westward in the State of Indiana with that advancing to the eastward 
in the same State; extension to Kansas City of the transcontinental line of the geodetic 
leveling; reconnaissance along the boundary line on the Rio Grande between the United 
States ·and Mexico; .establishment off the coast of California, at the request of the Navy 
Department, of a trial course for the new naval cruiser San Francisc(1~· advance of the primary 
triangulation in California by the occupation of Mount Conness; special surveys of harbors 
in Puget Sound for the Harbor Line Commission of the State of Washington, and continuation 
of the preliminary operations relating to the location of the boundary line between Alaska 
and the British possessions in North America. 

Advantage was taken by the Superintendent of opportunities afforded by his visit of 
inspection to the Pacific coast to determine gravity with new and approYecl apparatus at a 
number of stations in California, ·washington, and Alaska. In compliance with a reciucst 
from the International Geodetic Association, and with the sanction of the Secretary of the 
Treasury, an officer of the Survey was instructed to proceed to the Hawaiian Islands and aid 
an officer detailed by that Association in observations relating to the variations of latitude. 
He was further directed to determine simultaneously with latitude the force of gravity at sca­
level, and also, when practicable, near the summit of Manna Kea. 

OFFICE OF STANDARD WEIGHTS AND MEASURES. 

The work of constructing sets of Standard Weights and Measures for the States that have 
not yet received them was continued in the Office of Weights and Measures. Comparisons 
of thermometers were made for the Internal Revenue Bureau; comparisons of coin weights 
for the United States Mint at San Francisco, and of series of test weights for the United 
States Mint at Carson, Nev. 

H.Ex. 43-1 1 
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At the req~est of :the Secretary of the Treasury an examination was undertakt;:n of the 
standards in use in th~ sugar laboratories of the appraiser's offices in Boston, New York, and 
Philadelphia, and carried to.a successful conclusion. Subsequently, at the request of the 
Commissioner of Internal Revenue, a commission was organiq;ed, composed of one expert 
from the Agricultural Department, one from the Internal Revenue Bureau, and one from this 
office, for the purpose of recommending methods for the polarization of sugars ,on which · 
bounty is paid. .. .. · . 

Owing~ the e:X4gencies of the case the time of the office was largely given to cooperating 
with.the lnt~l Revenue Bureau in verifying for it the standards to be used in the sugar 
det~rniTuatid!ls. · · • · 
, ·· J'il: iny°'l~t amnual report, referring to the facts tpat the use of the metric system of 

\\tei~hts an4 measures in this country was legalized by act of Congress in 1866; that since 
.'°'that date it has been adopted by the majority of civilized and progressive nations; and that 
· ._tp('l I.nternational American Conference has recommended its adoption. in the three Americas, 
··:I suggested-that it would be advisable to ask Congress to take steps to insure its introduction 
in the Customs Service. This suggestion was favorably considered by the Secretary 9£ the 
Treasur-y, and in his report for the fiscal year 1890, be recommended that the metr.ic system 
should be made obligatory in transac.tions at United States Custom Houses from and after the 
first day of the calendar year 1895. The reasons for this recommendation having lost none 
of their force, I would urge its renewal. 

·The-recent acquisition by the United States of t}le National Prototypes of the Metre and 
Kilogramme, and their deposit in the Office of Weights and Measures has called attention to 
the need of regul~tions prescribing the manner of safely keeping these standards, the relation 
of which to the International Standards is known. That statutory authority fpr this purpose 
should be conferred upon the Executive, as recommended by,the Secretary in his last annual 
report, is.too obvious to need argument. . ' ~ 

The arrangement of Part I of this Annual Report is as follows: (1), General stateme.nts 
of progress tinder the heads of Field Work, Office Work, Hydrograpliic Discoveries and 
Developments, as embodied in Notices to Mariners, Bulletins, and Special Scientific Work, 
followed by a Notice of the Topographical Conference; (2), Explanation of Estimates for the 
fiscal year i 893, and Estimates in detail; (3), Abstracts of reports from chiefs of field parties 
and notices of special operations; (4), abstracts of annual reports showing progress in O.ffice 
work; (5 ), notices of the Sub-Offices at Philadelphia and at San Fra:µcisco; ( 6), reference to officers 
specially employed under the direction of the Superintendent; ( 7 ), tabular statements showing 
the distribution of the parties of the Survey, the .statistics of field and office work, and informa­
tion furnished in response to requests, official or personal; (8), the annual reports of the 
Assistant in charge of the Office, the Hydrographic Inspector, the Disbursing Agent, and the 
Assistant in charge of the Office of Standard Weights and Me,asures., 

The maps of general progress (Nos. r and 2) and the map (No. 3) showing progress in, 
Alaska, represent graphically the p-rogress of the Survey, afield and afloat, throughout the 
entire territory of the United States to the close of the fiscal year. 

The Appendices, which constitute Part II of this Annual Report, relate to the methods, 
disc~1ssions, and results of the Sur~ey, · · 

GEOGRAPHICAL ORDER OF 'THE LOCALITIES OF FIELD WORK. 

·In .. this report, the localities of field operations are arranged in a geographical order 
under four divisions, namely; 

I. The Eastern· Division, including the States east of the Mississippi River. 
II. 'l'he Middle Division, comprising the States and Territories between the Mississippi 

River anti the Rocky ..Mountains. 
. III. The Western Division, including the States and Territories between the Rocky 
Mountains and the Pacific Coast. 

IV. The Division of Alaska. 
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The rea~ons which were for many years operative in retaining th¢ early classification by,, 
sections are so no longer, the work of t'he Survey being now cotttul'\tOjl~ ,,~Jmg,Jhe e?tir~~ 
Atlantic and Gulf coast; nearly continuous on the Pacific; and teirding to~& copt}JUlous 
throughout the interior, so that all purposes of reference to localities of field i'operat~-~~ 
be readily met by divisions including a few large areas. · ::,,c 

GENERAL STATEMENT OF PROGRESS. \ . . 

I. FIELD WORK. 

EASTERN DrvrsroN.-States east o.f Mississippi River.-Field work within the limits and upon 
or off the coasts of the States east of the Mississippi River during the fiscal year 1891 included 

·the following-named operations: 
Triangulation of the Schoodic Lakes, forming part of the Northeastern Boundary between 

the Uhitcd States and the Dominion of Canada; topographical survey of these lakes--to the 
northward of Vanceboro; continuation of the topographic and hydrographic survey of the 
St. Croix River from the vicinity of Vanceboro to the southward; completion of the hydro­
graphic survey of Eastport Harbor, Me.; magnetic observations at stations in Maine, New 
Hampshire, Massachusetts, Connecticut, Vermont, New York, New Jersey, and Pennsylvania; 
observations relating to changes in river beds, coast of Maine; hydrographic examinations· 
for the Coast Pilot on the coasts of the New Engl:,md States; topographic and hydrographic 
survey of the Kennebec ,River, Me., from Gardiner to Augusta; continuatioq of the determina­
tions of town boundaries in the State of Massachusetts; physical hydrographic survey begun 
of tile coast of, Nantucket Island; hydrographic resurvey of Nantucket Shoals continued; 
additional soundings and revision of hydrography on Handkerchief Shoal and its vicinity; 
topogr~phic resurveys and triangulation preparatory thereto on the shores of Buzzards Bay 
and Nantucket Sound; establishment of an automatic tide~gauge at Bt-istol, R. I.; o'Qservations 
of temperatures, densities, and currents to the south of Marthas Vineyard and Long Island 
Sound in connection with the work of the U.S. Fish Commission; hydrographic survey of 
Shelter Island Sound, L. I.; topographical· and hydrographical survey of the Connecticut 
River from Lyme Ferry to above Middletown; hydrographic re'surveys of Shinnecock, Quan­
tuck, and Moriches Bays, south coast of Long Island; hydrographic examination off Rye 
Beach, New York; determination e:>f the longitude of Cape May, N. J., by exchange of tele­
graphic signals with .J1lbany, N. Y., and observations for the latitude of Cape May station; 
'continuation of the topographical survey of the Hudson River; tidal observations continued 
with an automatic tide-gauge at Sandy Hook, N. ].; reconnaissance and signal building in 
connection with geodetic operations in southeastern New Jersey; continuation of the detailed 
survey for the revision of the maps of the water-front of the city of Philadel_phia and tidal 
observations at Chestnut Street wharf; topographic and hydrographic survey of Sparrow Point, 
Patapsco River, Md., and of the waters in the vicinity; observations for lati:tuae of a station 
at Rockvme, Md., in cooperation with researches on the variations of latitude under the general 
direction of the In_ternational Geodetic Association; determinations of relative gravity at the 
Smithsonian Institu!ion, Washington, D. C.; completion of the detailed topographical survey 

·of the District of Columbia; experimental work conducted with a view to the use of metallic 
tapes in measurement of bases: examination of locality of a shoal reported near Smith's Point 
Light, and hydrography of Horseshoe Shoal and vicinity, Chesapeake Bay; hydrographic 
\vor·k upon Cape Hatteras Shoals in connection with the proposed site for a lighthouse on 
the western part of the Northern Outer Shoal; determinations of the magnetic elements at. 
'stations in. North and South Carolina; determination of the position of Martin's Industry 
·Light Vessel off Port Royal Entrance, S. C., and hydrographiC examination for shoal reported 
off Hetzel Shoal, Cape Canaveral, Fla.; tidalobservations con.tinned at the automatic tidal 
station on Tybee Island, Savannah River Entrance, Ga.; surveys for the preparation of detailed 
maps of the grounds included in the Chickamauga and Chattanooga National Military Park; 
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determinations of the longitude of Augusta, Ga., Gainesville, Fla., and Jacksonville, Texas, 
by exchanges of telegraphic signals with \.Vashington, D. C., and observations for the latitude 
of those three stations; continuation of Gulf Stream explorations; topographical reconnais­
sance of the west coast of Florida between Cape Sable and Cape Romano; survey of the 
tributaries of Pensacola Bay continued and that of Perdido Bay and its tributaries completed; 
continuation of the reconnaissance and occupation of stations for the extension of the primary. 
triangulation in Alabama towards the Gulf of "Mexico; connection of Memphis, Tenn., and• 
Corinth, Miss., by lines of geodetic leveling; reconnaissance between Lakes Huron and Erie 
on the Detroit and St. Clair Rivers for a scheme of triangul,ation connecting with the work of 
the Lake Survey; continuation of geodetic operations in the State of Wisconsin; continuation 
of the primary triangulation advancing to the westward near the 39th parallel in Indiana 
to a connection with that advancing to the eastward in the same State; reconnaissance for a 
base of verification; connection of the primary triangulation near the 39th parallel advancing 
to the eastward in the State of Indiana with that advancing to the westward in that State, 
and preparation for the measurement of a base of verification at Holton, Ind.; reconnaissance 
for a site of a 11ase-line in ·west Virginia, and occupation of stations in continuation of the tri­
angulation of the State of Tennessee and for its connection with the triangulation of the 
State of Kentucky. 

MIDDLE Drv1sION.~Slates and Territories between the Mississippi River and the Rocky Mountains.­
Field work within the limits of the States and Territories just named has included the fol­
lowing operations: 

Reconnaissance and occupation of stations in continuation of the triangulation of the 
State of Minnesota; determinations of longitude by telegraphic exchanges at stations in Min-
11csota and North Dakota, and in Utah and Montana, with observations for latitude also; de­
terminations of longitude 11y exchanges of telegraphic signals at stations in Missouri, and 
observations for latitude of these stations; transcontinental line of geodetic leveling extended 
from Jefferson City to Kansas City, Mo.; occupation of stations continued and reconnaissance 
extended for carrying to the westward in Kansas the transcontinental triangulation near the 
39th parallel, and extension of this triangulation to the westward and eastward from Fort 
'Vallacc, Kansas; hy<lrographic surveys on the <;Oast of Louisiana between Barataria Bay and 
Last Island; reconnaissance fur the connection of the triangulation of the Mississippi River 
in the vicinity of Donaldsonville with that of the Gulf of Mexico by way of the Atchafalaya 
River; observations of the magnetic elements, absolut• and differential, continued at the 
automatic registry station, San Antonio, Texas, and reconnaissance for triangulation along 
the boundary line between the United States and Mexico on the Rio Grande from El Paso, 
Texas, to the southward and southwestward. 

\VESTERN D1v1sroN.-States and Territories between the Rochy Mountains and the Padjic.-The 
followiug-nmned field operations have been in progress or completed in the States and Terri­
tories between the Rocky Mountains and the Pacific. 

Establishment of a trial course off the coast of California for the speed trials of the new 
naval cruiser, San Francisco_: completion of the hydrography of the coast of California in the 
vicinity of Pie<lras Blancas and Point Sur Lights; determination of the position of Von Helm 
Rock in the vicinity of San Simeon; triangulation and topography of the coast of California 
between Cape San Martin and Point Sur; determinations of gravity at• stations in California 
and Washington; occupation of the primary station, Mount Conness in the Sierra Nevada; 
moon culminations observed at the astronomical station, San Francisco, in connection with 
those observed in Alaska; magnetic observations at the Presidio of San Francisco; observa­
tions for latitude at San Francisco in cooperation with the work of the International Geodetic 
Association; tidal record continued at the automatic tidal station, Sausalito, Bay of San Fran­
cisco; completion of resurveys and examinations of soundings in Suisun Bay, Karquines Strait 
and vicinity; primary triangulation north of San Francisco Bay; topographic and hydrographic 
surveys in Coos Bay, Oregon, and coast topography south of Cape Gregory;,,continuation of 
the survey of the Columbia River from Vancouver, Washington, towards the' Dalles; hydro-
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graphic survey of W'illapa Bay, Washington; topographical resurvey of the water front of 
Port Townsend; hydrographic surveys in Skagit Bay, Drayton Harbor, Boundary Bay, and 
the Gulf of Georgia; surveys of the water fronts of Whatcom, New vVhatcom, and Fairhaven, 
for the Harbor Line Commission of the State of Washington; exchanges of telegraphic signals 
for longitude between Salt Lake City, Utah, and Helena, Montana, and occupation of stations 
in continuation of the transcontinental triangulation along or near the 39th parallel in Utah. 

ALASKA. 

In the Division of Alaska, which includes the coast, inlets, sounds, bays, rivers, and the 
Aleutian Islands, the following-named field operations were in progress ur completed: 

Determinations of gravity with improved apparatus at a station in British Columbia near 
the Alaska boundary line, at six stations in southeastern Alaska, and at a station on St. Paul 
Island, Bering Sea; triangulation, topography, and hydrography of Taku Inlet, Stephens 
Passage from Douglass Island northward, Gastineau Channel, Lynn Canal and Behm Canal; 
continuation during part of the year of the tidal record at the automatic tidal station, Saint 
Paul, Kadiak Island, Gulf of Alaska, and occupation of stations near the junction of the one 
hundred and forty-first meridian with the Yukon and Porcupine Rivers, Alaska, in connection 
with a preliminary survey of the boundary line between Alaska and the British Possessions 
in North America. 

SPECIAL OPERATIONS. 

Field operations of a special character arc referred to in some detail following the ab­
stracts of reports from chiefs of field parties. 

11.-0FFICE WORK. 

The annual reports of the Assistant in charge of the Office and of the Hydrographic 
Inspector, which are published at the close of this volume, present full statements of office 
operations carried on under their direction during the fiscal year, and the abstracts of those 
reports which follow the notices of field operations make reference to their leading topics. 

It is a subject of much, gratification that the new presses and increased workit"-ig room 
soon to become available will probably enable the office to meet the largely irn.:reased and 
h1creasing demand for the charts of the survey. 

During the fiscal year 189r there were issued 52 959 copies of charts, 3 r53 of which were 
for the use of Congress, z 651 for the Executive Departments, and 3r 465 to sale agents. 
Although this total issue, owing to various causes, was considerably less than that for the 
previous fiscal year, it exceeded by upwards of 16 ooo copies the average issue of the five years 
from 1885 to 1889, inclusive. 

Of Notices to Mariners, issued monthly, or oftener, should occasion demand it, 139 ooo 
copies were printed for free distribution. The publication of Coast Pilots and Tide Tables 
was continued. ,,Qf the Coast Pilots for the Atlantic and the Pacific coasts, r 052 copies were 
issued. The manuscripts of the Tide Tables predicting times and heights of high and low 
·waters on the Atlantic and Pacific coasts for 1892 were sent to press hefore the end of the 
fiscal year; 19 154 copies were printed of the six Bulletins issue.cl; and there were received 
from the Public Printer 13 570 extra copies of Appendices to the Annual Reports. The 
distribution, domestic and foreign, made of these reports to individuals and institutions was 
2 7 46 copies. 

III.-HYDROGRAPHIC DISCOVERIES AND DEVELOPMENTS AS 
ANNOUNCED IN NOTICES TO MARINERS. 

The monthly issue of a Notice to Mariners was continued throughout the fiscal year. 
These .notices are primarily intended to it:\form navigators of changes in aids to navigation, 
discoveries of dangers, and changes in depths on the coasts and approaches to the coasts of 
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the United States and adjacent territories. They contain also lists of new charts, chart 
agencies and new publications, and each notice is accompanied by a circular which can be 
used by any person desiring to communicate information concerning charts or data for the 
use of mariners to the Superintendent. 

Of the r3 numbers published during the year, one of them being an index to chart correc­
tions made from January 1 to December 31, 1890, 139 ooo copies were printed for free distribu­
tion. Copies are furnished to all who may apply for them at the agencies of the Survey in the 
principal ports of the United States; at the United States Custom Houses; at the Branch 
Hydrographic Offices of the Navy Department in the principal seaport cities; at United States 
Consulates in foreign ports; at the Office of the Survey in Washington, D. C., and at the 
Sub-Offices in Philadelphia and San Francisco. 

Following is an abstract of contents of the notices issued during the fiscal year: 
No. r30 (July, 1890). Chart corrections during the month. New publications. 
No. r31 (August, 1890). Chart corrections during the month. New chart. New editions. 

Exhausted charts. Cancelled charts. New publication. 
No. 132 (September, r890). Chartcorrectionsduringthemonth. New charts. New edition. 
No. r33 (October, 1890). Chart corrections during the month. New charts. New edition. 

New publication. 
No. r34 (November, 1890). Chart corrections during the month. New charts. New edition. 
No. 135 (December, 1890). Chart corrections during the month. Lights. Beacons. New 

editions. New publications. 
No. r36 (January 1 to December 3r, 1890). Index to chart corrections. 
No. r3i (] anuary, 1891 ). Chart corrections during the month. New chart. New editions. 

Cancelled chart. New publications. 
No. 138 (February, 1891). Chart corrections during the month. New publications. 
No. 139 (March, i891 ). Chart corrections during the month. New charts. New editions. 

Cancelled charts. New publication. 
No. 140 (April, 1891). Chart corrections during the month. New charts. New edition. 

Cancelled charts. 
No. 141 (May, 1891). Chart corrections during the month. New chart. New edition. 

Cancelled chart. New publications. 
No. 142 (June, l89r). Chart corrections during the month. New charts. Cancelled chart. 

New publications. 
Among the hydrographic discoveries or developments to which the attention of mariners 

was specially called in the notices above named, the following were the more important; 
In No. 132, announcement of the discovery of a pinnacle rock, with but one foot of water 

over it, in Eastport Harbor, Me.; existence of a dangerous ledge in Long Island Sound, off 
Parsonage Point. In No. 133, discovery of a sunken rock, over which the sea breaks at very 
low water, NW. from Cape Blanco Light, coast of Oregon. In No. r38, changes in depth 
resulting from improvements in .. New York Harbor and Entrance Channels. In No. 140, 
general changes in the aids to navigation in the approaches to New York Harbor; discovery 
of a rock, with but ten feet of water over it, in Twin Peak Bay, coast of California. And in 
No. 142, curred location of the dangerous sunken rock known as Von Helm Rock, off San· 
Simeon, California. 

IV.-BULLETINS. 

The Bu11etins published during the year embodied results derived from the work of the 
Survey relating to gravity research, terrestrial magnetism, astronomical azimuth, and physical 
hydrography. These papers not unfrequently anticipate in the form of abstracts the more 
elaborate presentation of metrods, discussions, and results given in the Annual Reports. 
They are supplied free of charge to applicants. Of the six Bulletins, the titles, etc., of which 
are given i.n the following list, an edition of r9 154 copies was printed. 
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'When approved 

TITLE. or submitforl ' Daw c,f 
for puLlicatlon. 

publication. 

No. 19. On the Sound~ and Estuaries of Georgia "'ith reference to Oyster Culture. A report by J.C. Hrakf', Enilign ; 
U. 8. Navy, Assistant U. 8. Coast and Geodetic Snrvey1 Commanding Schooner Rt>Atdy, 1889-l.S90 ____________ 1'far. 

So. 20. Tlw Magnf'tic: Ohllervations ma.tlfi un Bering's fi.I'8t ''oyage to the coasts of Kamchatka and F..astem Astn in j 

tLe years 1725lo173(1. Discu!Sflion by C. A. Schott, Assistant--------~-----------------------------------: Dec. 
No. 21. Determination of an Azimutl1 from Micrometric Observations of!.\. c1ose Circumpolar Stai· ut~.ar {)}ongatiou by i 

means of lt Meridian or Transit ant! Equal Altitudf;' Instrument, or by means of a Theodolite with Eye-Piece i 

Micrometf'r, Report on method by C. A. S<:bott, As$iS:ta.nt. Ol.i~rvations !Jy A. T.;Mosman, Assistaut ______ D(~r. 

No. 2:t. Results of Obsenations made to tletermint: Gravitr and thfl 'tfagnetie F.lemo?.nt8 at Rt.ationA on tlie 'Vest Coast ! 

of Africa, a.nil on somo IE.lands in the North awl South At1antic, 1889-1890. By E. D. Preston, Assistant_ __ '. Fel1. 

No. 2:-t The Secular Variation and Auuual Cliaugt~ of tlw Ma.grwtic Force ~t stations occupied hs J;. D. Prei<>tm1 1 ' 

As.sistant U.S. Coast and Geodetic Survey, io conrwctiuu witli t.he r. S. Eclipt:ie Expedition to the 'VeBt 

Coast of Africa i:a 1889-1800, in cbargu of Prof.]). P. Todd. Abetr~<:t of the result of~ diS(.~Ul*jion by C. A. : 

Schott, Assistant ______________________ ------------------------------------------------ ____ ------------_: 
No. 2f-. Changes in the Sho~ Lin~ij and Anchorag1::1 Ar~as df Ca~ Cod (or Provinc-etowu) Harbor, as ;;hown by a ' 

comparison of Survey& made between 1867 and B90. Ab~tract ofa report by Henry L. Marindin, ARlijii'!tllnL_' 

V.-SPECIAL SCIENTIFIC WORK. 

1\-fox. 

Mar, 

15, 18~() 

12, 18(111 

1:t, 1890 

20. 1X91 

16, l~Hl 

28, 1XY1 

Feb. 

FPll. 

Ft41. 

.Turn' 

.JUlH' 

i 
Jura• I 

DETERMINATIONS OF GRAVITY WITH NEW AND IMPROVED APPARATUS AT STATIONS 

ON THE PACIFIC COAST. 

26, 1891 

v., 18(11 

2li, 1~91 

41 1~91 

l, 1801 

:~o, 18!11 

The study of a method of determining relative gravity by apparatus more portable, 
capable of quicker manipulation, simpler in the processes of observation, and giving results 
of even greater accuracy than had hitherto been attained in the Coast and Geodetic Survey, 
had for some time engaged the attention of the Superintendent. Under his direction, experi­
ments were begun early in the autumn of 1890 in the Office of the Survey to determine the 
best form of pendulum and the best method of getting the times of oscillation. 

These experiments resulted ultimately in the adoption of a half seconds pendulum, as 
first used by Von Sternek, and a method of observing coincidences similar in some respects 
to that devised by him. The times of vibration of this free pendulum were noted by coinci­
dences with the beats of a whole second chronometer. These coincidences were observed 
optically, the chronometer being made to open every second a relay armature carrying an 
upright metalic disk with a thin slit cut in it. As the armature moved, this disk passed before 
a fixed slit a short distance in front of it, so that a light, suitably disposed, flashed at every 
break of the electric circuit by the chronometer. This apparatus was placed about two 
metres from the pendulum and so adjusted that the beam of light from the slit fell upon two 
mirrors, one on the pendulum and one on its support, one therefore movable and one sta· 
tiOnary. From these mirrors the beam of light was reflected back into the observer's teJe. 
scope. Now, the time of oscillation of the pendulum being slightly different from half a 
second, the flashes from the opening of the electric circuit and those from the pendulum 
mirror do not generally coincide, but when they do, the coincidence is noted, the point of 
reference to which the motion of the movable image is referred being furnished by the flash 
reflected back from the stationary mirror. 

A full description of this apparatus, with illustrations, and a report of results obtained 
with it, is given by the Superintendent in Appendix No. 15, Part II, of this Report. 

In the spring and summer of 1891 he made with it determinations of relative gravity at 
two stations in California, one in Washington, six in southeastern Alaska, one station in 
British Columbia nea,;r the Alaska boundary line, and one station on St. Paul Island, Pribilof 
Group, Bering Sea, these results being referred to the base stations, which are the Smith­
sonian Institution at Washington, D. C., and the Stevens Institute at Hoboken, New Jersey. 
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llETERmNA TIO NS OF' GRAVITY IN CONNECTION WITH OBSERV A T!Ol\S FOR INVESTIGATING THE VARIA­

TIONS OF LATITUDE AT STATIONS II\ TH~: HA 'V AIIAK ISLANDS. 

It being well known that the changes which have been found to exist in terrestrial lati­
tudes are closely connected with variations in the force of gravity, Assistant E. D. Preston, 
the officer detailed to make latitude determinations in the Hawaiian Islands in co-operation 
with the work of the International Geodetic Association, was instructed to determine also 
the force of gravity at Honolulu and at one or two stations on the· Island of Hawaii, 
preferably at the sea level, and near the summit of Mauna Kea, if this mountain should be 
found accessible. 

For the gravity work, :\fr. Preston was provided with one of the sets of new and improved 
pendulum apparatus made in the office under the direction of the Superintendent, and partly 
described under the preceding heading. 

Observations 'for latitude and gravity were begun by Mr. Preston, and by his colleague, 
Dr. Marcuse, representing the International Geodetic Association, at a station near Honolulu 
early in June, 1891, and will be continued at this and other stations for probably a year. 

In his report of progress, hearing date of June 30, of which an abstract is given in Part 
II, Appendix No, 13, Mr. Preston out1ines the plan of nightly work at Waikiki, near Hono­
lulu, as follows: 

Latitude observations are made in connection with Dr. :'vfarcuse. Time is determined for 
gravity work in the intervals between pairs of stars, and the pendulum is swung during the 
entire evening, coincidences being noted at the beginning and end of the night's work and 
whenever opportunity offers during the latitude anO. time observations. 

OJ!SF.RVATIO:'llS FOR INVESTIGATING THE VARIATIONS OF LATITUDE JN CO•OPF:RATTOX WITH THE \\'ORK 

OF THE INTERNATIONAL GEODETIC ASSOCIATION. 

Observations for latitude made in 1889 and 1890 at Berlin, Potsdam, and Prague in Europe 
having shown a progressive yearly change in the results, the International Geodetic Associa­
tion asked the co-operation of the Coast and Geodetic Survey in pursuing further investigation 
of the laws of this change, so that by a comparison of observations at stations differing largely 
in longitude, taken in connection with simultaneous determinations of gravity, it might be 
decided whether it was due to an actual shifting of the axis of the earth, or to transfers of 
large masses of matter under its surface. 

In compliance with this request, observations of latitude of a high degree of precision 
were begun by the Survey in 1891 at a station in Rockville, Md; at the Lafayette Park 
station, t>an Francisco, Cal., and at a station in the Hawaiian Islands, the Hawaiian 
Government Survey having signified its desire to co-operate in the work. 

Reports of results arrived at by the officers charged with these important investigations, 
Assistant Edwin Smith at Rockville, Assistant George Davidson at San Francisco, and 
Assistant E. n. Preston at Honolulu, will be prepared at as early a date as practicable. 

THE TRANSIT 01' MERCURY, MAY 9, 1891, AS OBSERVED NEAR HONOLULU, OAHU, HAWAIIAN ISLANl>S. 

As it seemed probable that the arrival of Assistant E. D. Preston in the Hawaiian Islands 
in May, 1891, would be a few days before the time of the transit of Mercury, May 9, instruc­
tions were given to Mr. Preston to observe that transit in addition to the special duty assigned 
to him as observer of the variations of latitude in co-operation with the work of the Inter­
national Geodetic Association. 

, By the kind co-operation of Professor Alexander, Director of the Hawaiian Government 
Survey, the observations of the transit by Mr. Preston, and by his colleague, Dr. Marcuse of 
the International Geodetic Association, were made possible, the mail l?teamer from San Fran­
cisco, on which these officers had taken passage, not having arrived at Honolnhl until one 
o'clock in the afternoon of Mny 8. They landed immediately,-and in the afternoon of that 
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<lay selected a point at Waikiki, about 3 miles southeast of Honolulu, where the conditions 
of observation would be best fulfilled for a transit, the last contact of which would occur only 
a few minutes before sundown. 

Clouds interfered with the work vn the 9th, so that the first contact was lost, but the second 
was very satisfactorily observed, and a fairly good observation of the third secured. 

Mr. Preston's report is gfren in fu11 in Appendix No. rz, Part II. 

RESULTS OF MAGNETIC O!lSERYATlON~ AT LOS ANGELES, CAL!FOR!\IA. PART ill. 

DlFFEREXT!AL ~lEASCRlcS OF THE HORJZUNT,\L INTE!\SITL 

The exposition of the results obtained during the period r 882 to r 889 at the :Mag-netie 
Observatory at Los Angeles, Cal., is resu:ned by Assistant Schott in Appendix Ko. 4, 
Part II, of this Annual Report. This paper is wholly occupied by a discussion of the several 
variations of the horizontal component of the earth's magnetic force, namcly:-those 
depending on solar and those depending on lunar action. As a necessary preliminary step, 
the effect of changes of temperat11re is investigated, and the whole differential hourly 
recm·d of the horizontal force as tabulated is reduced to a uniform condition and appended 
to the paper for any furt11er use that may suggest itself. 

The connection of the differential series with the absolute measures having- heen made, 
and the results of the annual and the diurnal variations of the solar deflecting forces having 
been presented, there follows a disc11ssion of the disturbances and their variations of short 
and long period, treated with respect to number and amount. The lunar diurnal-variation i~ 
next analyzed, and the effects of the variations in the moon's declination, in her distance and 
in her phases are developed. The paper conclncles with a determination of the period of the 
sun's rotation about its axis, deduced from the observed changes in the indications of the 
horizontal force magnetograph. These variations arc compared with similar results obtained 
at other stations. Ten diagrams (illustrations Nos. 1 to ro inclusive) present graphically 
the leading facts elicited by the discussion. 

OIJSERVA'flONS OF CURRENTS \\'ITH nm DIRECTION Ct:IOU·~2'1T METE!{ I:\ THE STRAJTS OF 

FLORID,\ ANll IN THE G VLF OF ~!E:\ICO. 

A report of much interest in continuation of the in1·e~tigation of deep-sea currents is 
published as Appendix No. ro, Part II of this Annual Report. Opportunity was taken of the 
cruise of the steamer fl!ake, Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geodetic 
Survey, commanding, to make trial of the recent invention of foe direction current meter 
in the course of the occupation of a series of current stations in the Straits of Florida and 
in the Gulf of Mexico. Mr. E. E. Haskell, Assistant, and co-inventor of this meter with Mr. 
E. 8. Ritchie, of Boston, was on board the Blake as hydrographer, and has presented in his 
paper some of the results of his observations with a description and photograph of the 
apparatus. The construction of the meter is such that an observation of the velocity and an 
observation of the direction of the current are taken simultaneously, and are registered 
electrically, and can be :cepeated at will in any depth of water to which it is possible to 
lower it. 

TOPOGRAPHICAL CONFERENCE. 
In order to promote a better understanding among topogr.aphers of the Survey with regard 

to methods of executing field and office work; to forinulate rules for go1'erning topographic 
work on specified scales for typical regions; to consider the question of improvements in the 
plane-table; what other instruments might be valuable as auxiliaries, and how far photo­
grammetry would be a useful auxiliary; to discuss the subject of conventional signs as now 
adopted for topographic sheets; to review the present state of the science and art of 
topography in our own and foreign countries, and also the more recent advances in methods 
or improvements in instruments in other countries, and to discuss methods by which field 
topography may be executed more rapidly, and at less cost without material loss of accuracy, 
the Superintendent, in December, 1891, made arrangements for the assembling of a 'I'opo­
graphical Conference at the Coast and Geodetic Survey Office in Washington, 
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The members of the Conference were Assistants Henry L. Whiting- (Chairman), R. Meade 
Bache, Augustus F. Rodgers, William H. Dennis, Cleveland Rockwell, John W. Donn, C. T. 
Iardella, Herbert G. Ogden, D. B. Wainwright, W. C. Hodgkins, and J. A. F1emer. 

Through answers to a circular letter of invitation from the Conference to contribute 
views on topographical matters, the following named officers of the Survey became to that 
extent its co-adjutors; Assistants George Davidson, Henry L. Marindin, J. J. Gilbert, F. W, 
Perkins, W. I. Vinal, and Fremont Morse. Also, by answers to the same circular, Messrs. 
Charles Junken, A. LindenkohI, and F. C. Donn, draughtsmen in the Office of the Survey. 

The members of the Conference have, through their chairman, submitted a. report of 
their proceedings, accompanied by a series of papers embodying the facts and reasons which 
governed them in forming opinions and coming to conclusions on the subjects referred to 
them by the Superintendent or suggested in the course of their deliberations. 

This paper is published as Appendix No. 16, in Part II, of this Report. 



 

UNITED STATES COAST AND GEODETIC SURVEY. 11 

EXPLANATION OF ESTIMATES. 

The estimates submitted to the Secretary of the Treasury for the fiscal year P,nding June 
30, 1893, were accompanied by the following statement: 

llNITED STATES COAST AND.GEODETIC St:R\'E\', 

Washington, D. C., October 1, 1891. 

Sm: I forward herewith, in response to your circular of July 15th, my estimates for the 
expenditures of the Coast and Geodetic Survey for the year ending June 30, 1893. These 
estimates differ very little from those submitted a year ago, or from the appropriations made 
in the Sundry Civil Act of March 3, i 861. 

The changes made are confined almost exclusively to estimates under the head of "Party 
Expenses," the items for which must, in the nature of things, change from year to year. The 
total under that head is apparently greater than that of last year, but in reality it is less. 
The apparent increase is due to the placing of the item for repair of vessels under the head of 
"Party Expenses" where it more properly belongs. The amount hitherto appropriated for 
"Repairs of Vessels" has proved inadequate to maintain the fleet of the Survey in good condi­
tion, as the majority of the vessels arc now quite old, and the cost of repairing grows larger 
each year. I have, therefore, increased the amount in the estimates hcrc\vith, by $3 ooo, but a 
saving to the same extent under other items, leaves the total ~he same as for last year. The 
total sum under the heading" Pay of Office Force," is the same as the amount appropriated 
by the last Congress, hut is apparently greater on account of the distribution, under the appro­
priate 'classes, of the new force for chart printing, provided for in the Act of March 3, 189I. 
The items under "Office Expenses" remain unchanged, except in paragraph three, in which 
an increase of $1 500 is asked. This is absolutely demanded on account .of the addition of 
the new buildings, and extension of the printing facilities. 

I am glad to say that as a result of a close supervision over the expenditures for the fiscal 
year ending June 30, 1891, we shall have no deficiency to be covered by the next Congress. 

The estimates herewith submitted have been prepared with great care. The sum asked 
for is somewhat less than that appropriated at any session of Congress during the past fonr 
or five years. Any further reduction would be incompatible with the interests of the public 
service, the amount called for being, in my judgment, both necessary and sufficient for the 
proper discharge of the duties devolving upon this Bureau. 

Resp.ectfully, yours, 

The HoNoRABLE THE SECRETARY OF THE TREASURY, 

Washington, D. C. 

T. c. MENDENHALL, 

Superiittmdent. 
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KSTn!ATE$--COAST AND GEODETIC SURVEY. 

For every expenditure requisite for and incident to the survey of the Atlantic, Gulf, and 
Pacific coasts of the United States and the coast of the Territory of Alaska, including the 
survey of rivers to the head of tide water or ship navig-ation: deep sea soundings, tempera­
ture and current observations along the coast and throughout the Gulf Stream and Japan 
Stream flowing off the said coasts; tidal observations; the necessary re-surveys; the prepara­
tion of the Coast Pilot; continuing researches and other work relating to terrestrial magnetism 
and the magnetic maps of the United States and adjacent waters, and the tables of magnetic 
declination, dip and intensity usually accompanying them; and including compensation not 
otherwise appropriated for of persons employed on the field work, in conformity with the 
regulations for the government of the Coast and Geodetic Survey adopted by the Secretary 
of the Treasury; for special examinations that may be required by the Light House Board or 
other proper authority, and including traveling expenses of officers and men of the Navy on 
duty; for· commutation to officers of the field force while on field duty, at a r;a.te to be fixed by 
the Secretary of the Treasury, not exceeding $z.50 per day each; outfit, equipment and care 
of vessels used in the Survey, and also the repairs and maintenance of the complement of 
vessels, to be expended in accordance with the regulations relating to the Coast and Geodetic 
Survey from time to time prescribed by the Secretary of the Treasury, and under the follow­
ing heads: Provided, That no advance of money to chitrfs of field parties under this appropria­
tion shall be made unless to a commissioned officer, or to a civilian officer who shall g-ive 
bond in such sum as the Secretary of the Treasury may direct. 

FoR PARTY ExPENSES; 

For triangulation, topography, and hydrography of the coast of Maine and to 
the International boundary monument; the vicinity of the east end of Long 
Islani:l; Nantucket Shoals and approaches including Vineyard Sound, the 
coasts of Massachusetts (including re-survey of Boston Harbor) and New 
Hampshire; the Connecticut River to Hartford; the Hudson River to Troy; 
and to continue to date corrections of former surveys of the Delaware 
River from the vicinity of Philadelphia to Trenton _____________________ _ 

For completing unfinished surveys of parts of the Atlantic coast from :Mary-
land to Florida, and for necessary re-surveys __ . ______________ .. __ • ____ . _ 

To continue the primary triangulation from the vicinity of Montgomery 
toward lVlobile _. ________________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ . _____________ _ 

For triangulation, topography, and hydrography of unfinished portions of the 
Gulf coast, including Lake Pontchartrain and the resurvey of Mobile Bay 
en trance ... _ .. _ . ___ .. _________ . _____ . ____ . ___ . __ ... _ .. _____ . ____________ _ 

To make off-shore soundings along the Atlantic coast and current and tempera-
ature observations in the Gulf Stream __ . ____ ._ .•. __ .. __ ... _____ . ___ . ____ _ 

For continuing the triangulation west of the r roth meridian and connecting the 
same with the transcontinental arc __________ . _______ . __________________ _ 

For continuing the survey of the coasts of California, Oregon, and Washington, 
including off-shore hydrography, and to continue the survey of the Colum­
bia River from the mouth of the Willamette towards the Cascades, triangu-
lation, topography, and hydrography .. _____ . ____ . _________ . ___ . _____ .... 

For continuing explorations in the waters of Alaska and making hydrographic 
surveys in the same, and for the establishment of astronomical, longitude, 
and magnetic stations __ ._ .. ____ . _ . __ . _. __________________ .. __ .. ________ _ 

For continuing the researches in physical hydrography relating to bars and 
harbors, including computations and plottings _______________ . _ .. _______ _ 

For examination into reported dangers on the Atlantic, Gulf, and Pacific coasts_ 
'ro continue magnetic observations, including the maintenance of the magnetic 

observatory ________ . _ _ _ _ _ __ ... _______ . __ . ______ .. ___ . __ . __ .. ___ . _______ _ 

$r8 ooo 

3 000 

3 500 

12 000 

8000 

ID 000 

28 000 

JO 000 

8 000 

500 

3 OQO 
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FoR PARTY EXPENSES-Continued. 
For continuing the lines of exact levels westward and southward from the 

vicinity of Kansas City; westward from Old Point Comfort, Va.; eastward 
from San Francisco; eastward from Vicksburg, Miss., between Fernandina 
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and Cedar Keys, Fla., and from the vicinity of Chicago, 111., to Lake Erie _ $5 ooo 
For continuing tidal observations on the Atlantic, Gulf, and Pacific coasts _ _ _ _ 5 ooo 

To continue gravity experiments, at a cost not exceeding $soo per station, 
except for special investigations and experiments authorized by the Super-
intendent at one or more stations. __________________ ._._ ... __ .. _ .. _ .. ___ . 2 500 

For furnishing points to State surveys, to be applied as far as practi-.:able in 
States \Vhere po in ts have not been furnished ____________________________ ~ 1 o 006 

For determination of geographical positions _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ __ _ _ 3 ooo 

For continuing the transcontinental geodetic work on the line between the 
Atlantic and Pacific Oceans, including a primary base in the ,•icinity of 
Salt Lake 'and the necessary check bases__ _ _ _ _ _ _ _ _ _ _ _ _ 22 ooo 

To continue the compilation of the Coast Pilot and to make special hydro-
graphic examinations for the same _ _ __ _ _ __ __ _ _ _ _ _ _ __ _ _ __ __ _ _ _ _ _ _ __ __ 3 ooo 

For traveling expenses of officers and men of the Navy on duty, and for any 
special surveys that may be required by the Light House Board or other 
proper authority, and contingent expenses incident thereto _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 500 

For objects not hercinbefore named that may be deen1ed urgent; including the 
actual necessary expenses of officers of the field force temporarily ordered 
to the office at Washington for consultation with the S'uperintendent, to be 
paid as directed by the Superintendent in accordance with the Treas11ry 
regulations _____________________________________________ -_ _ _ _ _ _ _ _ _ _ _ __ _ _ 7 ooo 

For contribution to the International Geodeti<; Association for the measure­
ment of the earth, $450, or so much thereof as may be necessary, tu be 
expended through the office of the American Legation at Berlin, and for 
expenses of the attendance of the American delegate at the general con-
ference of sai<l association, or so much thereof as may he necessary ___ . _ _ 550 

[Provider!, That such contribution and expenses of attendance shall be 
payable out of the item "For objects not herein before named."] 

For repairs and maintenance of the complement of vessels used in the Coast 
and Geodetic Survey _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 28 ooo 

[And zo per centum of the foregoing amounts shall be available inter­
changeably for expenditure on the objects named J 

Total party expenses ____ . ____________ . ____ . ___________ .. _ _ _ _ _ _ _ _ _ _ $193 ooo 

ALASKA BOUNDARY SURVEY: • 

For expenses of carrying on a preliminary survey of the frontier line between 
Alaska and British Columbia and the Northwest Territory, in accordance 
with plans or projects approved by the Secretary of State, including ex­
penses of drawing and publication of map or maps, $ro,ooo, said sum to 
continue·available for expenditure until the same is exhausted _ _ __ _ __ _ _ _ _ .$10 ooo 

PA v oF FrnLn o~'FJcERs: 
For SuperintendenL ________ . ___ . _ _ _ _ _ _ .. ______ .. _ _ _ _ _ _______________ ... __ 
For two assistants, at $4 ooo each _. __ .. _. _ .. _. ____ . _. __ .. __ . _. _ .. ___ .. ____ . __ 
For one assistant ___ . __ . _________ . __ . _____________________ . ____ . __ . ________ _ 
For one assistant ____ • ________ . ______ _-________ . _______ . ___ - - _ - - - - - - - -- .. - - - -
For four assistants, at $3 ooo each _________ . _________________________________ _ 
For two assistants, at $2 800 each ___ • ____________ .. __ . _ . __ • ___ . _. ____ . ______ . 

$6 000 

8 000 

3 600 

3 200 

12 000 

5 600 
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PAY OF FIELD OFFICERS-Continued. 
For two assistants, at $z 600 each _____________________________ .. _ _ _ _ _ ______ _ 
For six assistants, at $2 400 each ______________ . , _______________________ . ____ _ 
For four assistants, at $z 200 each __________________________________________ _ 
For seven ass is tan ts, at $2 ooo each _________________________________________ _ 
For nine assistants, at $1 Boo each _____ . _____ . __ . ______ . ________ . __ . __ ... _. __ 
For six assistants, at $1 600 each ________________ -----. ____________ -~ ____ ., ___ _ 
For five sub-assistants, at $1 400 each _________________ -~ ____________________ _ 
For two sub-assistants, at $1 zoo each ______________________________ .. _______ _ 

For aids temporarily employed at a salary not greater than $900 per annum each. 

Total pay in the field 

PAY m· OFFICE FoRCE: 
For one disbursing agent_ _____ ------------------ ______________ ---------·-----
For one general office assistant ___________________________________ . _________ _ 

For one chief of division of library and archives---------------------- _____ _ 
For one clerk to Superintendent. ___________________________________________ _ 

For one clerk to the assistant in charge of office and topography ____ . _______ _ 
For clerical force, namely: 

For two, at $1 650 each ____ · __________________ ---- ____ ---------------- _____ _ 
For three, at $1 400 each ___________________ . ___ . __ - __ -- -- - - - - -- - - . - - - ___ --
For five, at $1 200 each ____________________ . _____ . ______________ . _________ _ 
For three, at $1 ooo each ___________ , _____ . _______ . ________________________ _ 

Chart correctors, buoy colorists, stenographers, writers, typewriters, and copy-
ists, namely: 

For two, at $1 200 each __________ -___________ ---------- _______ ---------- ___ _ 

For three, at $900 each----------------------------------·-----------------
For one _____ . _. _____ . __________ . _ .... __ . __ - __________ . ___ - ___ . - ... _ ..... _. _ 
For ten, at $i 20 each ____ . ______ . ______ . ______________ - __ . _ -______________ _ 
For one _________ . _________________________ .. ___ . _________________________ _ 

Topographic and hydrographic draughtsmen, namely; 
For one -·---- ______ ---------- ___ · ___ ------ -·---- ---- ---- ------ ------ _____ _ 
For one ------ ------ ------ ------ ------ _____________________________ --·-----
For two, at $z ooo each ____ . _________________ - ____ - . __ - ___ - __ . _ . __________ • 
For three, at $1 800 each _______ . _ _ _ _ _________ -__ - _____ - __ - - -_ . _______ . ____ _ 
For two, at $1 400 each ________________________________ - _. _. ____ . _____ . ____ _ 
For two, at $r 200 each _____________________________________________ --·---

For two, at $1 ooo_cach ------------- _____ ------ ------ ------ __________ ·-----
For three, at $900 each ____________________________ . __ ~- __ _ : ______________ _ 

Astronomical, geodetic, tidal, and miscellaneous computers, namely: 
For three, at $z ooo each _____________________________ .. ___________________ _ 
For two, at $1 600 each ________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ . _______________________ _ 
For two, at $r 400 each ________________________________ . _____________ • ____ • 
For three, at $1 200 each ____ -----· -·-- ·----· _____________________________ _ 
For two, at $r ooo each ______ ------ ____________________ ---------··-·-·-----

Copper plate engravers, namely: 
For three, at $z ooo each ________ . _____________________ . __ _ : ___________ - ____ _ 
For three, at $1 Soo each_ . _. ________________ • ______ . ________ ,. ________ •. ___ _ 
For two, at $r 600 each ____ ·-----·--- ____________________ ... __ ... __ . ____ .·--
For one __________________ . __________________________________ . ___________ _ 
For one _________________________________ . ____________________ . __________ _ 

Additional engravers, at not to exceed $900 per annum each •••.••••.••• ·---

$5 200 

14 400 

8 800 

14 000 

16 200 

9 600 

7 000 

2 400 

3 600 

$u9 600 
--------

$z 200 

2 200 

I 800 

I 200 

I 000 

3 300 

4 20() 

6 000 

3 000 

2 400 

2 700 

Boo 
7 200 

600 

2 400 

2 200 

4 000 

5 400 

2 800 

2 400 

2 000 

2 700 

6 000 

3 200 

z 8oo 
3 600 

2 000 

6 000 

5 400 

3 200 

l 200 

I 000 
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PAY OF On1cE FoRCE-Continued. 
Electrotypers and photographers, plate printers and their helpers, instrument 

makers, carpenters, engineer, janitor,. and other skilled laborers, namely: 
For two, at $r 800 each ____________________________ . ___________________ . __ _ 
For two, at $r 600 each ___________________________ .. ______________________ _ 
For one _________________________________________________________________ _ 
For eleven, at $r ooo each. __ .. __________ .• ____________ .• _. _________________ _ 

For three, at $900 each __________ -----·------------·---------·· ___________ _ 
For seven~ at $100 each ________________ -----· ______ ·-----·----- ___________ _ 

Watchman, fireman, messengers and laborers, packers and folders, and miscel-
laneous work, namely: 

For three, at $880 each __________________________ . ____________ . _. _. __ .. ___ _ 
For six, at $820 each ____________ .. _______________________________________ _ 
For two, at $100 each_. ________________ .. ______________________ . __________ _ 
For three, at $640 each _ .. _________________________________________________ _ 
For four, at $630 each ____________________________________________________ _ 

Eor four, at $sso each _________ -------------------· ____________ -------- ___ _ 
For two, at $36 5 each _____ - _______________________________________________ _ 

Total pay of office force. ____________________ . ________________________ _ 

PUJ}LISHING OBSERVATIONS: 
For the discussion and publication of observations __________________________ _ 

On-ICE EXPENSES: . 
For the purchase of new instruments, for materials and supplies required in the 

instrument shop, carpenter shop, and drawing division, and for books, 
maps, charts and subscriptions _________________________________________ _ 

For copper plates, chart paper, printer's ink, copper, zinc and chemicals for 
electrotyping and photographing; engraving, printing, photographing and 
electrotyping supplies; for extra engraving and drawing; and for photo­
lithographing charts and printing from stone and copper for immediate use_ 

For stationery for the office and field parties, transportation of instruments and 
supplies, when not charged to party expenses, office wagon and horses, fuel, 
gas, telegrams, ice, and washing __________________________ . _____________ _ 

For miscellaneous expenses, contingencies of all kinds, office furniture, repairs, 
and extra labor, and for traveling expenses of assistants and others em-
ployed in the office sent on special duty in the service of the office _______ _ 

Total general expenses of office __________ . ______________ .. _____________ _ 

That no part of the money herein appropriated for the Coast and Geo­
detic Survey shall be available for allowance to civilians or other officers 
for subsistence while on duty at Washington (except as hereinbefore pro­
vided for officers of the field force ordered to Washington for short periods 
for consultation with the Superintendent), or to officers of the Navy attached 
to the Survey, except as now provided by law. 

PRINTING AND BINDING, CoAST AND GEODETIC SURVEY: 

For all printing and lithographing, photo-lithographing, photo-engraving, and 
all forms of illustration done by the Public Printer, on requisition by the 
Treasury Department, for the Coast am1 Geodetic Snn·ey, namely: 

For tide tables, coast pilots, appendices to the Superintendent's annual re­
ports, published separately, notices to mariners, circulars, blank books, 
blank forms, and miscellaneous printing (including the cost of all binding 
and covering), the necessary stock and materials and binding for the library 
and archives------------------------------------------------------------

15 

$3 600 

3 200 

I 200 

I I 000 

2 700 

4 900 

2 600 

4 920 

I 400 
I 920 

2 520. 
z 200 

730 

$r ooo 

20 000 

7 500 

4 500 

$41 000 

$20 935 



 

UNITED STATES COAST AND GEODETIC SURVEY. 

PUNTING ANll BINlllNG, COAST AND GEODETIC SURVEY-Continued. 

J\T,Jft.-No engraving is done by the Public Printer for the Coast and Geo­
detic Survey. 

Total Coast and Geodetic Survey (exclusive of printing and binding) for 
the fiscal year ending June 30, 1893 ______ ---- ------ ---- ---- -------- ---- $so8 4Y' 

OFFICE OF CONSTRUCTION OF STANDARD .WEIGHTS AND MEASURES: 

Salaries, Office of Standard Weights and .Jfeasurts.--For construction and verification 
of standard weights and measures, including metric standards, for the 
custom houses, other offices of the United States, and for the several States, 
and tnural standards of length at Washington, District of Columbia: one 
adjuster, at $1 500: one mechanician, at $1 250: one assistant messenger; 
and one watchman, in alL ______ . ___ _-______________ . ____________________ _ 

Co11ti11gent Expeuses, Office iJ/ Stanclard IFtights and ,ifeasun:s.-For the purchase of 
materials and apparatus and incidental expenses ________ . __ . ____________ _ 

For expenses of the attendance of the American member of the International 
Committee on '\Veights and Measures at the general conference provided 
for in the convention signed J,fay 20th, 1875, the sum of $600, or so much 
thercof as may he necessary ______ . ________ . ___________________________ _ 

Total. . __________ .. _____ - -- _ - - - - - - -- - - - - - - - -. -- - - - - - - · - - - -- - - - - - - - - -- - -

500 

600 

$1 JOO 
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RECORDS OF PROGRESS IN FIELD WORK. 

Abstracts of reports from chiefa of field parties begin th is portion of th<0 Repvrt. They an: 
arranged in a geographical order under the heads of the general divisions of the country which, 
during the fiscal year 1891, haYe replaced the smaller areas of sectivns of the coast and interior. 

Thus for sections consisting of one or moi;e States, and numbered 1, 2, 3, 4, s .. 6, 7, 8, 13, 
and 14, has been substituted the Eastern Di\·ision, including the States cast of the :\Iississippi 
River; for sections 9 and 15, the ::\Iiddle Dh·ision, including the States and Territories between 
the Mississippi River and the Rocky Mountains; for sections 10, 1 l, 16, and r7, the 'Vestern 
Division, including the States and Territories between the Rocky Mountains and the Pacific 
Coast, and for section 12, the Division of Alaska. 

Following the summarized reports of field work and of special operations, will be found 
abstracts from the annual reports of the Assistant in charge of the Office, of the Hydrographic 
Inspector, of the Disbursing Agent, and of the Assistant in charge of the Office of Standard 
Weights and Measures, followed by notices of the Sub-Offices at Philadelphia and at San 
Francisc(1. 

These annual reports form the concluding portion of Part I. They are preceded by three 
tabular statements: No. r showing the distribution of field parties on the Atlantic, Gulf, and 
Pacific coasts, and in the interior of the Fnited States; No. 2, the statistics of the field and 
office work of the Survey to the close of the fiscal year, and ::-Io. 3, a list of information fur. 
nished by the Survey in response to requests, official and personal. 

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1891. 

r. Maine. 
2. New Hampshire. 
3. Vermont. 
4. Massachusetts. 
5. Rhode Island. 
6. Connecticut. 
7. New York. 
8. New Jersey. 
9. Pennsylvania. 

EASTERN DIVISION. 

~TATES EAST tlF THE MISSISS!l'l'I Rl\"ER. 

io. Delaware. 
1 r. Maryland. 
12. District of Columbia. 
1 3. Virginia. 
14. North Carolina. 
15. South Carolina. 
16. Georgia. 
17. Florida. 
18. Alabama. 

i9. Mississippi. 
20. Michigan. 
2 r. iVisconsin. 
22. Ohio. 
23. Indiana. 
24. Illinois. 
25. West Virginia. 
26. Kentucky. 
27. Tennessee. 

Progress Sketches No. r, Nos: 4 to 9, inclusive, and Nos i4, i5, and r6, show the localities of 
field work in the Eastern Division, A list of Progress Sketches is given at the close of this 
volume. 

H.Ex.43-2 
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Triangulation of the Schoodic Lakes, forming part of the iVortheastern B.>undary between the United 
States and Canada.-At the beginning of the fiscal year, the party in charge of Assistant Joseph 
Hergesheimer had been in the field about two weeks, engaged in a reconnaissance for the loca­
tion of stations and opening of lines needed to carry forward a tertiary triangulation from 
Vanceboro, Me., to the northward and northwestward over the Schoodic Lakes. These third 
order points are needed for the prospective topographic and hydrographic survey of the lakes, 
the situation of which, as for.ming part of the northeastern boundary between the United 
States and Canada, makes it desirable that they should be carefully surveyed. 

By the close of the season, October 10, Mr. Herg~heimer had occupied twenty-eight 
stations and determined forty-one points in geographical position. Lake Chiputadicook, 
from Vanceboro to Forest City, he found to be without settlements on its shores, an.d the sur­
rounding country is rough and wooded. Aboliit Grand Lake, the country is more open, and 
there are farms and roads on both the cast and west sides of the lake. Four bridges connect 
the territory of the United States with tnat of Canada in this region ; two between the North­
eastern Boundary Monument and Vanceboro, and two at Vanceboro for the Canadian Pacific 
Railroad. 

Mr. Hergesheimer has stated in his report the locations of springs and camping grounds; 
also the names of places at which board and transportation can be obtained. He recommends 
a scale of 1-10 ooo for the topographic and hydrographic work, efcept at the bridges where a 
1-1200 scale would be desirable. 

Mr. J. S. Siebert rendered effective service as recorder throughout the season. 
During the winter of 1890-1891 Mr. Hergesheimer was on duty on the west coast of Flor­

ida. This service is referred to under a subsequent heading in this volume. 

Topographical Survey of the Schoodic Lakes to the northward of Vimceboro.-At the close of the 
fiscal yeai: the party of Sub-assistant J. A. Flemer had been in the field in the vicinity of the 
Northeastern Boundary since June 1 r, under instructions to make a topographical survey of 
the Schoodic Lakes from Vanceboro northward. 

Mr. Flem er arrived at Vanceboro, June 10, and began the topography of the northern por­
tions of Vanceboro, Maine, and of St. Croix, New Brunswick, June 13. The survey was then 
carried up the lower lake to a point known as The Lower Cutting-off Place .. On June 19, so 
many "booms" had arrived from the upper lakes that navigation on the lower lake was im­
possible, and as soon as the weather permitted, the party was moved to a point known as "Cold 
Water Tavern" on the south border of Chiputneticook Lake and about six miles from Vance­
boro. While camping at this point between June 22 and 30, Mr. Flemer took advantage of the 
almost continual rainy weather to have the two canoes upon which the party depended for 
transportation pitched and painted in the dry shed of a lumber mill. Unfortunately the mill, 
and with it, the larger of the two canoes, was destroyed by fire on the night of June 24-25, 
and the means of transportation of the party somewhat crippled. 

The further progress of this work will be stated in the next annual report. 
Up to June 30, 1891, the statistics are: 

Topography: 
• 'Arca sur.veyed in square statute miles ______ -------~-------------- 0·5 

Length of general coast line in statute miles ... _ .. __ • __ · _____ • ___ • _ 4 
Length of roads in statute miles. _______ . __________________ ~ - - _. _ _ 3 

Scale of plane-table sheet ------ ____________ -----·-- ---------- ____ 1-10000 

Continuation of the topographic and hydrographic surve_y of the St. Croix River, from the vicinity of 
Vanceboro, ,iJ!aine, to the southward.-Reference was made in the last annual report to the survey 
of the St. Croix River begun in May, 1890, by Sub-Assi.stant J. A. Flemer, who proceeded to 
Vanceboro, Maine, under instructions to take up the topography of t'he head waters of the St. 
Croix, and to locate as accurately as possible the thread of the stream, bearing in mind its 
importance as an. International Boundary Line. . . 

At the beginning of the fiscal year, field operati9ns had been in progress since June 3, and 
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the party had reached its second camping station, Duck Point, about 6 miles below Vance­
boro. As the party moved down the river, camps were estahlished at intervals of from two 
to five miles until October 23, when a connection was made at Ryan's Ripps, about 35 miles 
below Vanceboro, with the W()rk of Mr. E. Ellicott (formerly an As.~islant in the. Survey.) 
1Vork was then closecl for the season. 

11.fr. Flemer has submitted a full report of his survey, accompanied b3- a sketch showing 
the course of the river, the distances between the several camps and "ripp$," and the heights 
in feet of the water levels at seventy-three different stations between McPhail's Rolling Tier, 
where the work was begun, and Ryan's Ripps. 

He observes that the topographv of the section uf the ri,·er referred to in his report is 
rolling; in some places hilly and wcil wooded .• From :\kPhail's Ro11ing Tier to Duck Point 
are numerous bow1ders. These, when of large size and sufficiently close together, cause the 
"ripps" or rapids, which are the main obstacle to boating on the river, and prevent its possible 
use as a public watcrwar. Other ripps arc caused by ledges, of a calcareous nature, stretching­
across the river; Rocky, Canoose, Dog Island, Pike Island, and Kindric Ripps, with others 
that might be named, are due to snch ledges, which are not unfrequently traceable on the land. 
The large bowlders which form serious obstructions to the "drives" of logs down stream are 
almost every year reduced in size by blasting with dynamite, this work being carried on under 
the auspices of the eorporntion of lumber merchants who uwn the forests along the river's 
course, and also the sawmills below Baring Boom. The fogs which are cut during the winter 
months, after the driving season is over, are hauled to the nearest water courses and piled up 
into "rolling tiers " for convenience of measurement and marking. During the driving season, 
which lasts from April or .May to June or July, all of the rolling tiers are rolled into the river 
and floated down stream to Baring Boom, where they are as:sorted according to the marks of 
ownership and thence conveyed to the mills at .'.Hilltown near Calais and St. Stephens. 

On the American side of the St. Croix River valley the only roads are the bark and logging 
roads of the lumbermen, but they are not passable, except in winter when heavy snows prevail, 
as stumps, bowlders, and \Valer courses without bridges prevent their being used in summer. 

The traverse (scale 1-40 ooo) follows, as far as praeticable, a trail, certain stretches of 
which are used as paths by the station men of the river-drivers' camps during the driving 
season, an<l by utilizing these trails, the cm ting of Jines of sight was reduced to a minimum. 
There are, howevt::r, certain sections of "·ooded country near the river which had neither 
trails nor wood roads, and then cutting became imperative. 

All distances between the stat1ons of the traverse 1ine were read twice by the aid of the 
telemeter, and the orientation was carefully guarded against errors, although some unavoid­
ably short lines ( r 5 metres) may affect the final closing error. 

The series of plane table stations on the topographical sheets (scale 1-10 ooo) forms a sec­
ondary traverse line, all distances between stations having been carefully read and frequently 
checked by resecting and double readings. 

The hydrography has value on1y as far as it served to locate the thread of the river (Inter­
national Boundary), the water level having been irregular owing to the outflow from the Sped­
nic Lakes above Vanceboro, which is regulated according to the needs of the driving season. 
Efforts were made however to fix the level of the water at the date of the soundings by refer­
ring jt to the plane of reference of the contours, and by means of the inscribed soundings and 
the interpolated value of the water level deduced from the two nearest watedevel determina­
tions, the elevation of the river bottom above high tide at St. Andrews can be obtained. 

From McPhail's Rolling Tier to Ryan's Ripps (about 32 miles by water) the river has a fall 
of 2oz-7 feet, or about 6·3 feet per mile, disregarding the intervening falls mid ripps. 

The Little Falls have a drop of ____ .. _ ... __ .. __ . __ • __ . ____ .... _ .. ___ _ 
. The Spednic Falls have a drop of __________ , ______ . __________ . ____ . __ 
The Grand Falls upper pitch have a drop of ___________ . ____ . ______ . __ 
The ·Grand Falls lower pitch.have a drop of ____________ ••• ___ •• _____ _ 

5· r feet. 
13 feet. 
13·1 feet. 
1:i?'ll feet. 
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Only a few scattering soundings were plotted in additiou to those taken along the thread 
of the stream. since the holding of the sounding boat in the current was a difficult matter, 
requiring bolh strength and skill on the part of the boatman. Nor was it deemed advisable 
to attempt a regular hydrngraphic survey, since this part of th<.: river cannot he navigated in 
its present condition, and the blasting of rocks in its bed which is carried on almost every 
autumn causes numberless changes in its hydrographic characteristics. 

Mr. Flemer refers to the hardship and exposure which were incidental to work in an 
almost unsettled country, and commends the industry, promptness, and great interest in the 
advancement of the survey manifested by his acting aids, Messrs. S. P. Bradley and W. B. 
Pac a. 

Since the close of field operations he has completed the inking and lettering of the four 
plane table sheets, scale i-1 o ooo. G pon these sheets the hydtographic datu have been plotted. 

The statistics are: 
Topography and hydrography: 

Area surveyed in square statute miles _____ . _________ ------------------ 9 
Miles of shore line surveyed _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 66 

Number of miles of sounding lines run ______________________ ------____ z3 

Whole number of sonndings ------------------------------------·· 462 
Later in the year Mr. Flemer took up and completed the remaining portion of the topo­

grap;h.ical survey of the District of .Columbia which had been assigned to him, and towards 
the end of May, 1891, he was directed to organize a party for the topographical survey' of the 
Schoodic Lakes. .Mention of the beginning of this work has been made under the heading 
immediately preceding. 

Completion •'f the hydrob'"apltic s11rve_y rf l:."'astport Harbor, .ll.faine.-ln addition to making 
certain Yerific.:ations of hydrography for the use of the Coast Pilot, Lieut. Commander S. M. 
Ackley, U.S. :N., Assistant Coast Survey, commanding the steamer Endeavor, was instructed to 
complete a part of the hydrographic survey of the harbor of Eastport, Maine, which had been 
omitted in former seasons. This unfinished portion extended to the westward of a line from 
Estes Head to Treat Island and south of a line from Shackford Head to Seward's Neck, in­
cluding Broad Cove, the best anchorage near the city of Eastport, and covering an area of a 
litt1e over two square miles. 

Upon the arriYal of the party on hoard the FndeazJOr at Eastport, July 22, 1890, the erection 
and location of signals was begun, and followed immediately by the work of sounding which 
was carried on until finished, August r. 

One series of sounding lines was run normal to the shore, as nearly as its irregular out­

line would permit; this series was crossed by another set of lines so as to leave as little area 
uncovered as possible. For depths over ro fathoms the distance between the lines is about 
200 metres, and for less depths roo metres, except where ledges or shoals arc found; the 1inc8 
were then run much closer to develop carefully their contour. 

The shore line is roc.:ky; the depth of water variable, and the tidal c.:urrcnts are very 
strong. Advantage had to be taken of slack water to enable the whale boat to make satis­
factory progress. 

Two prominent dangers near the track of navigation were discovered and located; one, 
an unnamed pinnacle rock with but 1 foot of water over it at mean low water·and showing 
bare at extreme low tides. This rock lies to the northward of Treat Island, its position being 
half a mile S. JI, W. from Estes Head, and quarter of a mile E. by N. from the west end of 
Burial Island. The attention of navigators was ca11ed to this rock in Notice to Mariners No. 
132, published September 30, 1S90, 

The other danger was an 8%-foot ledge about 350 metres ( 1 148 feet) from the shore of 
Seward's Neck, and 490 metres ( 1 608 feet) to the southward of first hydrographic station. 
Residents in this locality state that this ledge, known locally as Comstock Ledge, was formerly 
marked by a buoy. Lieut. Commander Ackley recommends that both this ledge and the pin­
nacle rock should be buoyed. 
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Following are the statistics of the ~un·e\·: 
Hydrography: 

Xumber of miles run in sounding. __________________________________ _ 

Number of angles measurer]___ _ ________ ----· _ __ _ _____ ·--- ___ _ 
Number of soundings _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ _ 

45 
921 

2 239 

Hydrographic verifications and examinations ma<le by Lieut. C<J!lllllander Ackkr on the 
~ew England coast anr1 tn the ~on th ward d1iring his cruise in the R11rlea7'0r arc duly noticed in 
this report. 

,Vag11etir Obsen•ations at stations in /Ir<' ,Vnu f:"11gla11ri a11J JfidJ!e States.-The magnetic tour 
planned for Assistant Jas. R. Baylor during the summer and autumn of 11'90 inYolved the 
occupation of a number of stations at Yihich the magnetic clements had iJeen determined in 
previous years, the object being to obtain additional data for the discussion of the secular 
variations of the magnetic declination. dip and intensity. These stations were as follows: 

At Bangor, Maine, August 19, 20, and 21, r890, Mr. Baylor re-occupied his station of r879 
on Thomas's Hill, determining time and azimuth on the first tla;;, and the magnetic elements 
on the two last days. 

At Kittery Point, Maine, the station occupied in 1863, and again occupied by Mr. Baylor 
in 1879 was re-occupied. Azimuth and time were determined August 26 and 28, and the mag­
netic elements on the 28 and 29. 

At Provincetown, 1Iass., a station was selected as near as possible to the point occupied 
by Assistant Schott in 1860. Azimuth, time and the magnetic elements were determined on 
September 1, 2 and 3. 

A station was occupied at Boston, 11ass., on the Common near the north meridian stone, 
and the magnetic elements determined September S and 9. 

At Factory Village, near Chesterfield, ~cw Hampshire, the Bache Fund station of 1874, 
occupied by Dr. T. C. Hilgard, was re-occupied, and the magnetic elements determined Sep­
tember 14 to 18. 

At Hanover, New Hampshire, between September 20 and 23, }fr. Baylor re-occupied his 
station of 1879, three-fourths of a mile west of Observatory Hill. 

At Burlington, \Termont, a statiC1n was selected as near as practicable to the station east 
of the south end of the campus of the State Uni\'ersity which had been occupied by Dr. T. C. 
Hilgard in 1873. 'I'he magnetic elements were determined September 25 to 27. 

The stations which had been occupied in 1859, r 87 3, and 1879 at Ru tlaml, Vermont, having 
been h11ilt upon, a station was selected in the City Park, ahout one square east of Assistant 
Schott's station of 1859, and the magnetic elements were determined between September 30 
and October 2. 

At Albany, N. Y., a point in the grounds of the Dudley Observatory was occupied, fifteen 
feet west of the station of 1879, which could not again 1)e used on account of local obstructions. 
Observations were made here between October i and 9. 

At Hartford, Conn., Mr. Baylor re-o6eupied his station of 1879 in the Capitol Park, observ­
ing on October 12, 13 and q. 

A station at Sandy Hook, N. J., was occupied as near as possihle to the stationof i87 9, 
the point having to he shifted slightly so as to be well removed from all telegraph wires, etc 
Obs<:rvations were made October 18 to 20. 

A new station had to be selected at Ithaca, New York, the one occupied hy Dr. Hilgard 
in 1847 not being avail,able. The point occupied by Mr. Baylor was in the grounds of Cornell 
University: the magnetic elements were cleterminecl hy observations made between Octoher 
z5 and 28. 

The last station occupied by Mr. Baylor for the season was at Girard College, Philadelphia, 
in the large open space .near the southern and western wall, this being the only space now 
available for magnetic observations. This point was occupied between Octohcr 31 and 
November 3. 
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Mr. Baylor then proceeded to his home under instructions to complete the computations 
of his work of this and previous seasons. In this duty he was engaged until the middle of 
April, 1891, when instructions to resume field service having reached him he proceeded to 
·w ashington, D. C., and thence to North and South Carolina. Reference to the stations in 
these States at which the magnetic clements were determined will be found under a subse­
quent heading. 

Examinations on the coast of ,}faine with reference to Changes in the River Beds.-During the sum­
mer of 1890, Lieut. Commander S. M. Ackley, U.S. N., Assistant Coast Survey, commanding 
the steamer Endeavor, made some examinations on the coast of Maine which led him to call the 
attention of the Superintendent to the changes ·which are constantly going on in the river 
beds of that locality; changes which not unfrequently affect materially the correctness of 
the charts and sailing directions published by the Survey. These changes are due, not to 
natural deposits brought down by the streams, these deposits being very slight except during 
freshets, but chiefly to the large quantities of sawdust, bark and other mill refuse thrown into 
the rivers near their head waters by the owners· of the saw-mills. This material soon becomes 
saturated and sinks to the bottom, and as this goes on mostly at a time when the river current 
is not strong enough to carry it into deep water, shoals are formed that soon become a serious 
obstruction to navigation. 

Lieut. Commander Ackley observes that while some of this deposit is carried away during 
freshets when the scour is sufficient also to deepen the water in which deposits have taken 
place during a previous stage of low water, yet by far the larger portion is so mixed with 
sand and mud that it remains until removed artificially, the General Government being called 
upon to free t.hc channel ways from the obstructions thus created. 

This is markedly the case in the St. Croix, Machias, Narragnagus, Union, and Penobscot 
rivers. The argument that this fault will correct itself because the supply of timber is being 
rapidly exhausted is fallacious, for while it is true that there has been a marked diminution 
in the supply of the largest class of ti~nher from which foe heavier lumber is cut, there is 
still a large quantity for the shingle am1 lath mills, and these are the ones that make the 
greatest percentage of sawdust. 

With regard to the St. Croix River, Lieut. Commander Ackley remarks that the combined 
action that would be required on the part of the United States and the Dominion Government 
to prevent accumulations of s:nvdust in the river has not yet been taken, the result being 
that some parts of it arc almost closed by these deposits. He found that the depths of water 
hetween Oak Point and the Ledge had materially decreased since the survey made three 
years ago by Lieut. Crosby. · 

The navigation of Union River to the town of Ellsworth, Hancock county, Me., was 
improved between 1869 and 1872 by the removal of auout 80 ooo cubic yards of mill refuse 
from its bed, an appropriation for this purpose having been made by the United States. 
This opened a channel about 160 feet wide with a least depth of from 3 to 5 feet at low water 
and from 13 to 15 feet at high water, and together w_ith the removal of a number of bowlders 
and ledges, proved of great benefit to navigation. Nevertheless the practice of throwing in 
sawdust and refuse lumber has been continued, so that the channel had lost both in width 
and depth at the time of the survey made in 1879. 

Between Bucksport and Winterport, the Penobscot River had naturally a wider channel 
than at almost any other point, but it has become gradually contracted by the deposit of saw­
dust and other material on Frankfort Flats, so that there is now much less water and a nar­
rower channel than t.hat given by the s_urveys used as a basis for the charts. 

Lieut. Commander Ackley cites these cases as examples of what is going on in the rivers 
referred to in his report, and urges the need of national legislation to prevent practices so 
injurious to the interests of commerce and navigation. 

Hydrographic examinations for the Coast Pilot, and special inquiries "and examinatitms relative to 
kydrographyon tbe coast of the New England States and off Rye Beach, New York.-Having organized 
a hydrographic party on board the steamer Endeavor in pursuance of instructions received in 
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June, 1890, Lieut. Commander S. \I. "\ckley, ... ~. S. N., Assistant Coast Survey, left V1ashington 
towards the end of that month for the locality of the hydrographic examinations assigned to 
him to be made for the use of the Coast Pilot between Eastport, Me .. and Cape ,\nn, .Mass. 

On June 27, at New Haven, he made inquiries in reference to the grounding- of the 
schooner Robert Morgan off the harbor, and after some needed repairs to the f:'11Jea1,or had 
been completed at New Bedford, he proceeded on July I7 to Wood's Holl, and there t"ok up 
inqniries and observations relating to the currents setting through that passage. 

On July 18, he sailed for the Gµlf of Maine, and on the 2 rst and 22d, he ran all the off shore 
lines required for the use of the Coast Pilot between Eastport and Portlancl. The hydro­
graphic work executed in Eastport Harbor and vicinity has been referred to under a pre\·ious 
heading. Coast Pilot examinations were prosecuted, with occasional interruptions from bad 
weather, from August 2 till September 8, at which date, at Portsmouth, X. H., these cxamin­
tions were finished. 

In a number of localities which had been from time to time reported to the Office as 
needing examination, Lieut. Commander Ackley made personal inquiry and investigation, or 
executed such hyclrography as the circumstances of each case seemed to require. These he 
has enumerated in a special report as follows : 

Augnst 7, determined position of rocks in :\Iistake Harbor, ~fe.; August 10 and 11, executed 
hyclrography in Frenchman's Bay; August 19, determinecl positioH of Light-house on Great 
Duck Island; August 20, made examination for reported rock off north side of Greening's 
Island, near South West Harbor; August 25, determined position of rock off Birch bland in 
Fox Island Thoroughfare; August 26, made examination for reported rocb in Fisherman's 
Island Passage; September 3, took soundings off the west side of Lm~g Island near Portland, 
Me., to develop a reported ledge; Septemher 1 r, examined ledges in Hingham Bay, Boston 
ilarbor, and September 16, took soundings on rocks reported off Rye Beach, N. Y. 

In all cases in which the result of the examination involved a chart correction, detailed 
reports were sent to the Office as soon as practicable, The examination in Hingham Bay 
showed that a hydrographic resurvey in that locality would be very desirable. 

On September 1, Ensign E. A. Anderson, having received orders preparatory for sea 
service, left thb party on leave of absence. On September 26, Lieut. Commander Ackley 
was detached from the Ende1wor and turned her over to Lieut. A. L. Hall, B. S. 1\., at the 
Navy Yard, Washington, D, C. He then resumed the charge of the Coast Pilot Division, and 
continued therein until March 18, 1891, when he was instructed to report for duty as Hydroc 
graphic Inspector, relieving Commander Charles M. Thomas, U. S. N. 

Toj/Jf{raphic and h_rdrogrnphir sun1ey {)/the .li.'mnebec R.it•er, .Alaine, J rom Gardiner to A ugusta.-The 
survey of the Kennebec River, Maine, from Gardiner to Augusta, having been assigned to 
Assistant Stehman Forney, he arrived at Gardiner August 13, organized his party and chartered 
a steam launch. After.completing the shore line survey, which involved the determination 
in position of ice houses, wharves, log booms, boom piers, and other topographical details, up 
to the dam above Augusta, he took up the hydrography at Gardiner, and carried it to the road 
bridge at Augusta, which is the head of tide water navigation on the Kennebec. 

The main ship channel from Gardiner to Augusta, Mr. Forney observes, is narrow and 
crooked; at high water ro feet can be carried up it with a mean rise and fall of 4h feet. The 
old bridge piers at Hallowell form a dangerous obstruction to navigation, and their removal 
is rec~mmended. Off ()jl Cloth Point, on the west side of the river where the channel is nar­
row, tht;l_re is a sunken rock that is dangerous to navigation. 

From the road bridge at Augusta to the dam the river was found. to be shallow and filled 
with rocks and flats. There was not water enough to use the launch in sounding, and the 
current being too strong for such row boats as could b~ obtained on the npper Kennebec, no 
soundings were taken above the road bridge. 

The current from Augusta to <;rardiner is very swift, running about 4 miles an hour. Both 
currents and tides are greatly affected by the winds, northerly winds making strong ebb cur­
rents and very fow tides, and southerly winds strong flood currents and very high water. 
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Tide gauges were established at l;ardiner, Hallowell and Augusta; at Hallowell the tidal 
observations were kept up for two months, and at the other two stations during the times of 
sounding in the Yicinity of the gauges. The zeros of the staff gauges were referred by leveling 
to bench marks. At Hallowell the zero 0f staff was connected by a line of levels with the 
bench mark established there by the F S. Engineers. 

::Vlr. Forney reports that the navigation of the Kennebec between Gardiner and Augusta 
is very much interfered with by the log booms and piers of the logging men, the entire river 
from Augusta to Hallowell being filled with logs between July I and November IS. He thinks 
that if the logs were assor~ed above the dam and run with booms constructed above the 
road bridge, rafts could then be made up and floated down the river without interfe.ring with 
with navigation. There are large shipping interests on the Kennebec; from ~fay to October 
30, I890, eleYen hundred and fourteen vessels, none of them less than 500 tons capacity, passed 
through the drawbridge at Gardiner, and upwards of 500 coo tons of ice alone were shipped 
from the ice-houses and stacks north of Gardiner bridge. 

To complete the survey there remains to be delineated the topography of the country 
immediately back from the shores of the river, the character of which is broken and the con­
touring intricate. Field operations were closed October 3r. 

The statistics are: 
Topography, scale r-Io coo: 

Length of shore line in statute miles________________________________ 19 

Hydrography, scale I-Io ooo; 
Area sounded in square geographical miles ___________________ . _. _ _ _ _ 6 
Number of miles (geographical) run while sounding ____ ------_______ 44 

Number of angles measured _____________ --------------------------- 640 
N urn ber of soundings _____________________________________________ . _ :; 080 

In November, Mr. Forney was assigned to duty involving a reconnaissance for primary 
triangulation along the boundary line between the United States and Mexico in the State 
of Texas. 

Continuation of the 7Uork of determining t01u11 btmndan>s in the State of ilfassacl1usetls.-Re-surveys of 
Marthas Vine_vard.-Sn-viu as a member of illf .Afississippi Ri71rr Commission.-Under the general 
direction of Assistant Henry L. Whiting, as one of the Commissionen; of the Topographical 
Survey of the State of Massachusetts, Assistant C.H. Van Orden, in pursuance of instructions 
issued in :i\fay, r890, was in the field at the beginning of the fiscal year, having organized a 
double party, May 20, for continuing the work of marking the town boundaries of the State. 
This was done hr connecting the monuments of the signals fixing the position of the town 
corners with the stations of the triangulation of the Coast and Geodetic Survey, for the most 
part, or with such points of the Borden triangulation as could be identified. 

On July 1, 1890, the headquarters of the two field parties were at Taunton, Bristol County, 
and at Middleboro, Plymouth County, a foreman being in immediate charge of each. 

The work was executed in the same manner as has been described in previous reports, the 
chief improvement being in the character of the instruments used, one of which belonged to 
the Survey, two to the State, and one to the Massachusetts Institute of Technology. The Coast 
Survey theodolite was an eight inch repeating instrument, of fine design and construction, 
made in the Office of the Survey. It gave excellent results. The smaller theodolites~ 7 and 
4 inch, were made by Buff & Berger, of Boston, and were very satisfactory, giving results but 
little inferior to the 8-inch by increasing the number of repetitions. 

Early in September the parties were moved from the southeastern to the eastern and 
northeastern portions of the State, o:ne party being established in headquarters at Waltham, 
Middlesex County, and the other at Georgetown, Essex County. From these localities the 
work was pushed forward until October 30, soon after which field operations were closed for 
the season, with the exception of the determination early in November of·a new cornerin the 
town of Whitman, Plymouth County. 
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Upon the completion of the field work, J.fr. Yan Orden transferred his parties to the 
office of the Commissioners of the Topographical Survey in Boston, an<l took up the dupli· 
cation of the records and computations of the results. Two independent sets of compntations 
were made, and where differences occurred they were examined by recomputation. This office 
work ,was finished hy the middle of April, 1891, 350 triang-le sides having l>cen computed. 51 
e<:centric stations reduced to the center, and 257 latitude longitude and a;1,imuth computations 
made. 

l\Ir, Van Orden then began preparations for resuming field work. and on May 3 had both 
of his parties in the field witb the same beadguarters as at the close of the preceding season. 

Up to June 30, 1891, the town boundaries, the marking 0£ which was finished, were those 
of Attleboro, Norton, Taunton, Raynham, Rehoboth. Dighton, Seekonk, Swansea, Berkley, 
Carver, Lakeville, Freetown, Brockton, Middleboro. Watertown, Belmont, Arlington, Grove­
land, and Georgetown, and those partly marked were IV alt ham, Lexington, Weston, ·winchester. 
Cambridge, Bradford, Boxford, Avon, and Stoughton. 

Mr. Van Orden acknowledges the untiring industry and interest in the work shown by 
his foreman, Mr. ]. B. Tolley, who has been connected with it from the beginning. To Assist­
ant Whiting he expresses his thanks for unfailing kindness and approval of his suggestions. 

The statistics for the fiscal year are: 
Triangulation: 

Area of, in square statute miles ____ ._. ________________________ . _ _ _ _ _ _ 80 
Signal poles erected, number of . _________ . _________ .• _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ r 85 
Number of stations occupied for horizo:1tal measures _______________ . _189 
Number of geographical positions determined __ . ___________ . ___ . _ _ _ _ 397 

In June r89r, .Mr. Whiting took up, under instructions, two re-surveys on 11arthas ·vine­
yard. The first of these, executed between June 5 and 12, was undertaken in continuation of 
the study of the changes on the south shore of the island with special reference to the condi­
tion of the openings or inlets of Edgartown Harbor through Katama Bcac1i. Since his 
re-survey of June 1889, the results of which are published in Appendix No. 14 tu the report 
for that year, he found that a decided waste or reduction from the mass of material abo\·e 
high water mark had taken place, so that what remains of the beach is of less value than at 
that time as a barrier and breakwater between the ocean and the harbor. 

The re-survey of 189r shows that the beach had broken up into three openings, and at 
high tide it was observed that heavy rollers broke over the entire line of beach between the 
east and middle openings and also along other porti<Jns. 

Mr. \Vhiting furnishes the following measurements, taken hy him from the several 
surveys: 

1846, one ope.ning at the southeast corner of bay------ ____ ------·-------·- r 800 

1856, two openings, one neat middle an<l one at southeast corner, total width 1 650 
1870, beach closed. __________ ·----------- __________ ·----·------ ___ ·------_ 
r886, one opening near middle of hay _ _ _ _ _ _ _ _ _ _ _ . _____ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 200 

1887, one opening working eastward·---··-·--···--- ••..•. -----··--------- 1 650 
1889, one opening working eastward _______ . ___________ . _________________ . 2 ooo 

1891, three openings working eastward between mi<ldle and southeast corner 
of the bay, total width ............................................................................. -~------- r 700 

Remarking upon the importance of this beach in maintaining the quality of the waters 
within its shelter as a harbor of refuge, Mr. Whiting observes that new bea(;ht:s rnay be 
•thrown up by ocean forces in the alig11ment of the present or former ones, 1rnt the topo­
graphical indications seem to point to the filling up of Mattakcssett Bay and the southern 
part of Katam)\ Bay, and that the outside sands are being driven into these former water 
spaces. 

The re~survey of West Chop, Marthas Vineyard, executed by Mr. Whiting between June 
15 and z6, wa.s undertaken in order to mark upon the plane table sheet of that locality finished 
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in 188j, the delails of improvements that would affect the charts. Chief in importance among 
these is the wharf which has been built upon the Sound side of the Chop, not far from its 
nC>rtheasterly point. This is a substantial structure, and although seemingly in an exposed 
position is really not so, as the shoal known as the Middle Ground forms a shelter from 
heavy seas and renders the wharf a good landing place. At the time of the re-survey the 
building of a jetty by the F S. Engineers was in progress on the northeast face of the Chop, 
near the Light-house. The effect of this structure in arresting the erosion of the point, Mr 
Whiting- re~;::J.rds as douutful from his observation of the action of similar solid structures on 
sandy shores. As compared with ~Ir. Vina1's survey of I88j, his survey indicated a waste of 
the shore and bluffs of from tc11 to fifteen feet. 

During the fiscal year Mr. Whiting continued to serve as a member of the Mississippi 
River Commission. 

Phpfral l~rdrograpl~y.--Coast of the Island of Nantucket from Great Point to Siasconset, and thence 
to !lie Su1j-side .llotel.-Reference was made in the last Annual Report to the arrangements 
begun at the end of June, i 890, by Assistant Henry L. Marindin, for the transfer of his party, 
engaged in a physical survey of the coast of Massachusetts, from Provincetown to the island 
of N antncket. 

These arrangements were completed on July 3, the party and its equipment reaching 
Nantucket Harbor in a light draught schooner on July 6, and the physical smvey being 
begun at Great Point July 10. This survey involved the establishment of a self-registering 
tide.gauge with siphon attachment* at the "Haulover," nearly midway between Great Point 
and Siasconsel; the running of a transit line along the beach to locate the points from which 
the mea,;nrements of the cross-sections were to be made, and the location, measurement, and 
sounding out of the one hundred and ten cross-sections established between Great Point and 
Siasconset. By means of these stations, each of which averaged 500 linear feet of shore line, 
a determination was obtained of the charncter nf the bluff and beach, and of the submerged 
shore as far as a depth of 36 feet. 

There were but occasional breaks in the tidal record, and these were due to the exposed 
nature of the coast. A cu:-rent station was undertaken about half a mile off shore opposite 
the camp ground, hut could not be carried satisfactorily to completion, owing to the difficulty 
of landing with a hoat in the heavy surf. 

By the middle of September the field work had ~een completed from Great Point to 
Siasconset, J. distance of eleven miles ; all of the cross-sections had been connected by two 
lines of spirit leveling, aud bench-marks had been established on Great Point Light-house 
and at Squarn Head. The top of the siphon pipe of the automatic tide-gauge had been 
referred also to the bench-mark established by Assistant Henry Mitchell, at Siasconset in 
1855. 

At this stag·e of the work il was deeme<l advisable to move the party from the camp near 
the" Hanlover," and put up a second camp at Forked Ponds, twelve miles distant on the south 
shore of the island. The self-registering siphon gauge was also moved to a location near 
Humane House No. 54, about midway between the limits of ·the work yet remaining. Here 
the tides were observed from September zs. to October .s, occasional interruptions in the 
record being due to the breaking of the connection with the anchor sieve by storm waves. 
This gauge was connected with the Siasconset bench-mark of 1855, and was referred also to 
another bench-mark established on the foundation of Humane House No. 54. 

Between Siasconset and the Surf-side Hotel, a distance of seven and a half miles, eighty 
cross sections were measured, leveled, and sounded out to a depth of 36 feet. This fringe of 
hydrography from Great Point around the elbow at Siasconset, and as far as the Surf.side 
Hotel, will serve as a basis for connecting with the hydrographic re-surveys of Nantucket 
shoals and vicinity by the parties on the Coast Survey steamers Bache a!ld .Daisy, and will 
relieve these parties from the necessity of executing the h-ydrography close inshore, which 
always consumes much time. 

• Dll8cril>Nl itnd illustrated by .Mr. Marindin in Bull~tin No. 12, U, S. CQal!t and Geudetic Survey. 
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The results of the work accomplished during the season, which closed October 23, are 
shown on two double hydrographic sheets on a scale of 1-10 ooo. No. r, from Great Poi11t tu 
Sankaty Head; No. z, from Sankaty Head to Weweeder. 

Mr. Marindin has accompanied his report by a progress sketch showing the location of the 
cross-sections and the lines of levels run to connect these with the bench-marks arnl tiue. 
gauges. He acknowledges the faithful and efficient service rendered by Mr. Homer P Ritttr, 
expert observer, by Mr. F. A Young, aid, and by 111essrs. :'IL Victor Safford and Chas. E. 
Mendenhall, recorders. 

During the winter and part of the spring of 1890-1891, Mr. )1arindin was cngagcd in 
office duty, and with the aid of ,\fr. Ritter, prepared for publication a repvrt on the changes 
in the shoreline and anchorage areas of Cape Cod (or Provincetown) Harbor, as shown by a 
comparison of surveys made betw«en 1835, r86j, and 1890. This report was submitted ~Iarcl1 
28, 1891, and will appear in full in Appendix No. 8 Part IL An abstract of it was curnpiled 
and published in June, 1891, as Bulletin No. 2~. Another report, bearing date of April 20. 

completed the examination of the cross-s..:ctions of the shores of Cape Cod, and affords valu­
able data for the study of the changes on the coast. [See Appendix .:-;o, 9, Part II]. 

Early in April, Mr. Marindin was instructed to re-organize his party for the resumption 
of the pby;;ical survey of the south short of Nantucket from the limits which had been reached 
during the preceding 8Cason, and upon reaching Kantucket May 18, preparations were at 

once begun for pitching- camp at \Veweeder, and.for putting into operation the siphon tidc­
gauge. 

Some reconnaissance was also made preliminary to the active prosec11tion of field work. 
Before the end of June, an exarninativn of the hy<lrography of Miacomet Rip had bcen 

finished, together with the survey by cross-sections of the shores as far as Surf-side, thus con­
necting with the work of the pre\-ious season. 

Mr. Marindin observes that in advance of a thorough comparison there are incl ications of 
a steady encroachment of the sea upon the south shore of the island, this shore being subjected 
to the effects of heavy gales from the southward, the most severe gales occurring during- the 
winter, but as the prevailing winds in summer are also southerly there is but little intermis­
sion in the wear and tear of the line of coast. At Surf-side, and for some distance to the east 
and west, the bluffs were washed into the sea dnring the preceding winter, and it,)lecamc 
necessary to remove farther inland some long stretches of the railway track, part of which 
indeed had been a total loss. 

All of the work which could be done to advantage from the Camp at Wewccdcr having 
been finished by the end of June, r891, the partr mo\'ed into camp at <lreat X eek Ma<lequet at 
the west end of the island. From this camp, field operations were in active progress at the 
close of the fiscal year. 

For the season of 1890, and for that of 1891 to June 30, Mr. l\farindin reports the following­
statistics. 

Physical rlya'rographJ' 

Number of points determined by the plane table to locate sections _____ _ 
Number of miles of transit lines measured. ___ ... _ .... _______ . ________ . 
Number of cross sections laid out and measured _______________________ _ 
Number of plane t _._o1e determinations of sec ti on marks _____ .. __ . _____ .•• 
Number of miles of shore-line run, including bluff line_ .... _______ . _____ _ 
N um her of miles run of spirit leveling __ ... __ .. _____________ . __ . _______ _ 
Number of miles of roads and railroads traced with plane table _______ _ 
Number of miles of cross-sections sounded out __ . ___ .. __ .. ____ .. __ ... __ 
N um her of cross-sections sounded ... ____ ... _ .. ___ . __________ • _. ____ • __ _ 
Number of soundings on cross-sections. _______ . _ .• _ ...•. _______ ..... _. _ 
Number of angles taken while sounding ____________________ . . _ .•.. ___ _ 
Number of permanent bench-marks established •..• __ ._ •••• _--· •.• _. ___ . 

51 
8 

r65 
188 

I I JI9 
4 206 

3 
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11_.vdn~grapllic u-sur<.>e)' of .:.V,mtucket S1lorzls.-For the important and difficult work of the re­
su n·c:y of the shoals to the southward and eastward of the island of Nantucket, a dou11le 
!Jy(hogTaphic party was organized in the summer of 1890, and placed in charge of Lient. 
Edward ~I. Hughes, C. S. N., Assistant Coast and Geodetic Survey, commanding the steamer 
IJad1e. The hy<lrographic party of Lieut. W. P. Elliott, lI. S. N., Assistant Coast and 
Geodetic Survey, commanding the sch0oner Eagre, with the steamer .Dais)' and three steam 
launches joined the party of Lieut. Hughes at Nantucket August 3. The schooner Swnsby 
was towed from New York hy the Dais_v. 

It was a suhject of regret at the outset that so much of the most favorable weather of the 
season had been lc,st by the necessity of waiting for the passage <if 'the appropriatjon bill. 
The erection and occupation of signals and the establishment of tide-gauges was begun with­
out delay, and soundings were first obtained on August 8. Field vrnrk was actively prosecuted 
from that date until October zz, when it was closed in consequence of the severe storms 
which had prevailed during the month, the Badtc having been disabled l1y the loss of her 
tiller, etc., and the Eagre by the carrying away of her foremast. 

Lieut. Hughes has submitted a very full report of the progress of the work, to complete 
which two more seasons \vill probably be required_ 

The position and em-ironment of Nantucket Shoals render the prosecution of a satisfac­
tory hydrographic survey quite difficult. The area to he covered is great, extending far be­
yon<J. the limit of visibility of the highest objects on shore; the rise and fall of the tides at a 
given time is unequal in different sections off the coast; the currents are strong and uncer­
tain in direction; fqgs and haze prevail during mm:h of the summer, and storms in the autumn, 
and there is in the vicinity no safe harbor for vessels drawing more than eight or nine feet 
of water. 

The report submitted by Lieut. Hughes shows that e\-ery effort was made by himself and 
the officers and men of his command to carry out plans of work so arranged as to ohtain the 
most satisfactory results practicable. To the steam launches was assigned that portion of 
the work just to the eastward of Nantucket Island, extending vff-shore as far as signals could 
be seen. Ch-er this area, lines were nm north and south at a distance apart of one quarter of 
a mile: these were crosserl by lines run east and west at the same distance apart, and over 
the pr~ongation of Bass Rip the lines were multiplied, being but an eighth of a mile apart. 
In addition to this system executed by the launches, about eighteen lines were run by the 
Bac!U' in general directions ~ N\V. and S SE. In the viev.- of the fact that the launches, 
"making Nan tncket their headquarters, had to steam eighteen miles to and from their work­
ing ground, the nnrnher of miles of soundings run by them is very creditable. 

Directly to the eastward of the area assigned to the launches, the work was extended by 
the steamer /J,zi.~v. To the charge of the party on the Dai.sv, Lieut. L. K. Reynolds, U. s. N., 
was assigned. Lines were run north and south het\veen the meridians of (190 50' and 690 46' 
west; also a few lines cast and west to the Si)Uth of the area covered by the launches, and to 
the eastward of Bass Rip. 

All of the hydrography to the southward of the parallel of 41° 151 north latitude was 
executed by the party on the steamer Bacl1e. Over three-quarters of this work consisted in 
the de\·elopment of the characteristics of the bottom within sight c1f signals on shore, hut it 
also included 223 miles of off-shore soundings from Nantucket to the vicinity of the 4 % fathom 
shoal to the southward and we8tward of DaYis South Shoal Light Vessel. The inshore work, 
extending- fr•nn that <lone in the Bache by Lieut. Moser in 1889 to Bass Rip, and as far south 
as p .. rallel 41°09' north latitude, is fully completed with the exception of one day's ship-work 
directly south of Miacomet Rip. 

The lines of soundings of both the Blake antl the steam launches were carried to within 
an eighth of a mile of the beach, the space beyond this limit having been fully covered by the 
boat work of the party of physical hydrography located on the eastern and southern shores 
of Nantucket in charge of Assistant H. L. Marindin, Coast and (~eodetic Survey. In the tidal 
observations also, Lieut. Hughes acknowledges valuable aid rendered by Mr. Marindin in 



 

HEPORT FOH Umt-PART I. ABSTRACTS OF REPORTS FROM FJELJ> l'.\JlTIES-Continued. 29 

furnishing l1int with the readings of his automatic tide-gauge at the ··Hau lover," \Yhere it 
was first established, and at its seconc] location, Forked Pond. These determinations uf times 
and heights of the tide were supplemented by those of the box gau;..;es pnt up liy Lieut. 
Hughes at Great Point and near Tom ~eyers Head. 

For the reductions of soundings, the complicated nature of the tides, supposed tu be clue 
to the meeting of the tidal systems of the Gulf of Maine and of ~he Atlantic near the mericl ian 
of 700 west longit11dc, mack it necessary to deyisc suh-diviswns of the tidal areas so arranged 
that the corrections required to obtain a common plane of reference for the soundings could 
be more readily deduced and applied. 

iVherevcr it was practicable to use Light-houses, church steeples and prominent objects 
::dong shore as signals they were made available for this purpose, and hut four large tripod 
signals were erected. But for off-shore lines floating signals were necessary, and Lieut. 
II ughes ohtaincd these by anchoring the two schooners, Eagre and Scoresby, on the shoals nearly 
on a 1 inc from Sankaty Head to !Javis Suuth Shoal, while at the same time the steamers B,z, /i,­
aud Daisy took positions to the westward so located as to outline a system of well conditioned 
triangles, extending to Dm-is South Shoal Light-\.' essel. Observers occupied, simu 1 taneousl y, 
triangulation points on shore, and on the fl,ic!1e and Daisy, and the positions of the Eagrl', 
Scoresby, and the Liglit-Yessel were ~1ccnrately determined. 

The results obtained from the use of the,;e floating signals, while not entirely satisfactory. 
were much more trust\\-orthy than any that would have depended upon a Ycssel's course and 
run in such strong and varying currcn ts. As a result of his experience, Lieut. Hugh es recom­
mends for long-distance floating signals the use of fairly staunch vessels equipped with moor­
ings nearly as heavy as those of Light-vessels in order that an extremely short scope of cable 
may be gi1-en, and then there will be a reasunable certainty that each vessel will not drag . 
.c\ swivel should also ]JU fitted to eadi cable tu pre\·ent its kinking and possibly starting the 
anchor. For the smaller fioatin.~· signals, he recommends that authority should be obtained 
for the loan by the Light-House Board of twel \'c first class buoys, w11ich should be accompanicc1 
by their moorings, these to lie of the headest character and shortest possible scope consistent 
with their being planted in 10 fathoms cif water and insure(] against dragging Six of tl1ese 
shnukl be can buoys, and six should be the longe~t spar buoys, and they should be placed in 
position during the month of 1Iay in order that actual sounding can hegin not later than June 1. 

The officers serving on the Jfo,k· W('re Lieut. \V. L. Burdick, F. s. :!'\.: ann Ensigns J' F. 
Luby and L. C. Bcrtolctte, U. S. ~. Lieut. Burdick had charge of the tidal reductions; 
Ensign Luby acted as draughtsman, and Ensign Bertolcttc had charge of the progress sheet. 
:Messrs. J. L. Dunn and T. S. :\Iartin scrYcd as recorders, the former acting as observer through 
out the season, while the latter kept the records up tr> date. 

The following named officers sen'ed with the party on the schooner Eagre and steamer 
/Jai;:r: Lieut. L. K. Reynolds. U. ·s. :N.: Ensigns J. H. Rohrhackcr, \V. \Y. Buchanan, E. H. 
Durell, and F. H. Brown, U. S. K.: Messrs. A. R. Hasson and \Y. S. Crosby ser\'ed as Pay 
Yeomen, and Wm. B. Proctor as Ship's writer 

Early in October, Lieut. Elliott was detached frum the party in command of Lieut. 
Hughes, and with the Eagn· and two steam launches proceeded to l\fonomoy 11ndcr instruc­
tions to execute certain additional hydrography required on Ha.ncJkcrchicf Shoal. Referenc<: 
to this work is made under the next heading. 

The statistics of the work, for the season of th<: combined party engaged in the re-survey 
of Nantucket Shoals are as follows: 

Hydrography: 
Area sounded in square geographical miles .. ____________ ----------- 261 

Number of miles (geographical) run while sounding________________ 2 002 

Number of angles measured ___ --- ---- -- ---- - -- - --- - - ---- ------ - --- 11 558 
Number of soundings ________ ·-----------.-----··------------------- 54913 

The results of this re-survey are shown on one hydrographic sheet, scale 1-40 ooo. 
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,.\ hydrographic re-survey of Aransas Pass, Texas, executed by Lient. Hughes during the 
winter of 1890-189r is referred to under a subsequent heading in this Report. Also other 
hydrographie work on the coast of L011isiana between Barataria Bay .md Last Island. 

l"pon returning to Xew York, after the completion of his southern work in the spring of 
189r, Lieut. Hughes was instructed to prepare the lJad1e for resuming the hy<lrographic survey 
Nantucket Shoals, and he had reached the working ground a short time before the end of the 
fiscal year. 

Additional soumlings a 111/ ,-,:71isio11 of l(rdrr~c:1 aph)' on ff,rnJkrrcltief Slwal aml 1'ts 1•1'ci11ity.-Advant­
agc was taken of the presence of Lieut. IV. J>. Elliott, C. S. N., with the party under command 
of Lieut. E. r-I. Hughes, engaged in a re-survey ~f Nantucket Shoals, to issue instructions 
directing the first-uarned officer to make some a<lditional soundings over the area surveyed 
hy him in r889 on Handkerchief Shoals and in the vicinity, and also to investigate the sources 
of certain disagreements in the plotted soundings. 

The party of Lieut. Elliott on boan1 the schooner flag-re and with the steam launches 
Nos. 23 and 25, left Nantucket and proceeded to an anchorage off the west end of :\Ionomoy 
Point on October 3. On that afternoon a tide-gauge was set up, observations were begun, 
and a line of leYels runt" refer the zcrn of gauge to an csta1Jlishec1 bench-mark. The weather 
now became squally and rainy and it was found necessary to shift the anchorage to Chatham 
Roads. A water signal wa;.; establ.ishcd hy pumping down on Handkerchief Shoals, and a 
similar attempt made on the Stone Horse, but the bottom was fonnd to be too hard, and a 
spar signal was finally anchored there. Hydrograp.hic work \Vas done whene\•cr practicable, 
the launches being away from the ship on all occasions that the weather would permit, but 
the entire month up to the 21st was almost constantly stormy, and on that date instructions 
were received to suspend field operations for the season and proceed to New York. 

The officers attached to the flagre were Lieut. L. K. Reynolds, U. S. N., and Ensigns J. H. 
Rohrhacker, vV. Vv. Buchanan, E. H. Durell, and F. H. Brown, U.S. N.; Messrs A. R. Hasson 
and \V. S. Croshy served as Pay Yeomen, and Mr. vV. R. Proctor as Ship's writer. 

Lieut. Elliott reports the following statistics: 
Hydrography: 

N um her of miles nm in sounding .... _ ..... __ . _. ____ . __ ... ___ .. _ _ _ _ _ _ 106 

Number of angles measured··-·· ......... ··-· ...... __ ··-·_ .. -·-·· ___ . 876 

Number of soundings···-···-·······-······- .............. ··-·-· .... 6 485 

In June, 1g91, Lieut. Elliott. having reorganized his party on board the hagre, left 
New York under iHstructions to take up a hydrographic survey of Shelter Island Sound. 
Reference to tl1is \Vork is again made under a subsequent heading. 

7{Jfographica! re-sun1e)'S and triangulati(Jll preparatory tlureto on the shores of Bu~::;ards Bay and 
Nantucket Sound.-For the continuation of the topographical re-survey of the south coast of 
Massachusetts, Assistant D. R \Vainwright was instructed t>n July 24, 1890, to take up plane 
table vrnrk from the limits of Assistant Vinal's topography executed during the preceding 
season in the vicinity of Falmouth and ·v.rood's Holl, and to carry it to the eastward along the 
north shore of :Nantucket Sound. The ·width of the belt of topography along shore was to be 
the same as in the original su1·veys as shown on coast chart No. 112. 

Mr. \Vainwright took the field August 1, and had made good progress in the area of work 
of most detail from the vicinity of Falmouth to \Vaquoit ]3ay, when it became desirable that 
he should temporarily suspend this part of the survey, and, for the requirements of a hydro. 
graphic party, run the shore line as far as Hyannis Lig-ht. His season's work involved there­
fore the survey of a coast line of 3 miles on Nantucket Sound with such interior work as time 
would permit. 

Owing to the wear of the shores and the consequent loss of most of the old triangulation 
points, new points had to be determined from such bases as .could be made available. By the 
latter part of September all of the stations needed for the topography had been fixed in geo­
f;raphical position, and the shore-line survey had been finished. Tl1e party thereupon returned 
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to Falmouth, and continued the topography of the interior until November io, when fiel<l 
operations were suspended. 

Mr. Wainwright observed that the points of land standing out farther in the Sound and 
more exposed to the influence of stormy weather had not suffered as much from erosion as 
those in more sheltered localities which bordered on swifter tidal currents. 

The low shore lines towards Hyannis, varied by occasional bluffs composed of compact 
sand, have only worn away a few yards during the last forty years. 

l\Ir. \V. B. Hindmarsh served as foreman in the party and renderer1 \·alnable service by 
his intelligent interest in the work and his familiarity with plane table metho<ls. lllr. A. J . 
.MeAdory, who served as recorder, and Mr. '\V. T. Oliver, level rodsman, were faithful and 
efficient. 

The statistics of field work arc: 
Triangulation: 

Number of signals erected __ - . - ________ . _. ___ - - __ - - _ - _ .. - - - - - . - - - . 5 
Number of stations occupied for horizontal measures . __ . _ _ _ _ _ _ _ _ _ _ 6 
Number of geographical positions determined ______ . _. ________ . __ . 5 

Topography: 
Arca surveyed in square statute miles-----·-·--------------------- 16 
Lengthofg€neralcoast line in statute miles ________________ ---·-- 23 
Length of shore line of ponds in statute miles ________ . __ .. ___ •. _ _ _ 5 
Length of roads in statute miles ____________________ ·--·-----·----- 10 

Scale of topographical sheets ______________________ --·------------- 1-roooo 

Later in the fiscal year .l\lr. ·wainwright was instructed to take up and complete the re­
maining portion of the District of Columbia survey which had been assig·ncd to him, 

Upon the completion of this work, reference to which is made under its proper heading 
he re-organized his party under instructions to resume the topographical s11n·cy of the north 
shore of Nantucket Sound from the limits of his work of the preceding season, and by the 
middle of June, i891, h<td begun the regular mapping of the country, 

Further progress \Vill be adverted to in the next annual report. 

Establishment o.f an auttJmatic tidr gauge at Bristol, R. 1.--ln the summer of 1890, i\Ir. N athanie 1 
G. Herreshoff, a citizen of Bristol, R. I., interested both scientifically and practicaily in the 
tidal phenomena of Narragansett Bay and its tributaries. very generously offered to sel up 
and keep in operation without charge to the Government an automatic tide-gauge at Bristul, 
provided the Coast and Geodetic Survey would fnrnish the gauge. 

This offer was accepted by the Snpcrintende11t, and a gauge with a supply of registry 
paper having been forwarded to Mr. Herreshoff he put it promptly into operation. the reco~-d 
beginning August 6, 1890. Since that date, and up to the close of the fiscal year, by far the 
best series of observations has been secured that has yet been obtained between Boston and 
New York. 

Pll)lsiral hydrography. Observations of trmpemt11res, dmsitfrs and currents to the so11t!1 of Jf,,rthas 
Vinqard in co-operation with 1111' work of tltc ll S . .Fish Commission.- Under the heading " Special 
Operations" towards the close of this part of the Report will be found a notice of the cruise of the 
steamer Blake, Lieut. C. E. Vreeland, U.S. N ., Assistant Coast and Geodetic Survey, commanding, 
to the south of Marthas Vineyard in July and August. 1S90, for the purpose of observing tem­
peratures, densities, and currents, in col!peration with the l'. S. Fish Commission, represented 
by Prof. William Libbey, of Princeton College. Prof. Libbey has furnished an abstract of his 
report of this work which is published as Appendix No. 7 in Part II. 

These observations, begun July 9 were completed August 5, whereupon the .R!ake was 
ordered to New York for extensive repairs required to fit her for the next winter's work in 
the Gulf Stream. In September these repairs were temporarily suspended to enable the vessel 
to be put at the service of the Superintendent for c·omparative tests of the Pillsbury and 
1-l:askell current meters in the waters of Long Island Sound. 
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On her return to New York the repairs were pushed forward by Lieut. Vreeland, and on 
Uecember 26 the ..!!lake was ready for sea. · 

Reference 1s made under a subsequent heading to the Gulf Streun explorations carried 
nn during the winter and spring of 1890-r89i. 

' Pltysical hydro.f{rap!ty. Obsrrvations of tides and currents, deHsities and temperatures in Long Island 
Sound in connection with the 1,1orl ef the U . .S. Fisli Commission.-The investig-ations in physical 
hydrography undertakE;n jointly in Long Island Sound by the U. S. Fish Commission and by 
the U. S. Coast and Geodetic Survey in the summer of i890 wer.e referred to in the last annual 
report, and arc noticed more in detail under the heading "Special Operation:;., following the 
abstracts of field reports. -

Mr. E. E. Haskell, Expert Observer, was placed in charge uf the work on the part of the 
Coast and Geodetic Survey, and has submitted a preliminary report of the work of the season 
which closed October 10. By an arrangement made with the Fish Commission, quarters and 
transportation were furnished to ~1r. Haskell on board their steamer, the Fish Hawk, Lieut. 
Robert Platt, e. S. N., commanding. 

Following are the statistics of the season: 
Physical hydrography: 

Miles (geographical) run in sounding _______________________________ . 11 

Number of soundings on cross-sections _ . _________ - - . - _ - ___ - __ . - - _ _ 334 
Number of angles measured. _________ - - - - - - - _ - _ - - __ - - . - - . - . - . _ .. - - 333 
Number of current stations ___________________________ . __ . _______ . _ _ _ r 8 

Number of observations of currents ____________ ---------------------- 2052 
Number of tida1 stations (automatic)------___________________________ _ 3 
Number of observations of density of water ______ ------------ ____ ·--- 510 
Number of observations of temperature of water________________ 510 

In January, 1891. Mr. Haskell reported to Lieut. C. E. Vreeland, U.S. N., Assistant Coast 
and Geodetic Survey, commanding the steamer Blake, under instructions for duty as Hydrog·­
rapher on board of that vessel. 

This service will be referred to later in this report under the heading "Gulf Stream 
Explorations." 

1-Iytlrograpliic sur'NJ' of Shelter Island Sound near the·eastern end of Long Island, .LV. Y.-In accord­
ance with instructions from the Superintendent,' dated May 19, 1891, supplemented by detailed 
instructions from the Hydrographic Inspector, Lieut. vVm. P. Elliott, U.S. N., Assistant Coast 
and Geodetic Survey, commanding the schooner Eagre, left New York early in June and on 
the 4th of that month, after a delay of two days by fog, arrived at Sag Harbor, L. I. On the 
6th of June the Eagre was joined by steam launch No. 23, and a hydrographic survey of 
Shelter Island Sound ·was then taken up. 

This work was in active progress at the close of the fiscal year, and will be adverted to in 
the next annual report. 

Ensigns E.T. 'Witherspoon and C. P. Eaton, U.S. N., were attached to the party of Lieut. 
Elliott. 

The statistics to June 30 are: 
Hydrography: 

Area of hydrography in square nautical miles_ _ _ _ __ _ _ .. ___________ _ IO 
Number of miles run in sounding __________ . _______ --------------·----
Number of angles measured _______________________________________ _ 

Number of soundings ____________ -------------------------- ____ c ___ _ 

Topegraphital surve.y of t/1e Connecticut River from Lyme Ferry to Salmon River.-Uµon receiving 
instructions early in August, 1890, to organize a party for the topographical survey of the 
Connecticu,t River, Assistant John W. Dorlll proceeded without delay to make search for the 
triangulation points needed to determine the shore lines of the lower river from Lyme Ferry 
to the northward. The well order:d triangulation alteady in existence, the points of which 
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which were recovered with comparative case, greatly facilitated h{s work, so that ~dl of the 
shore line required by the hydrographic party of Assistant Vinal, and also the determinations 
of a large number of hydrographic signals were completed, and at the same time the marginal 
topography was advanced. 

The scheme for the topographic survey of the lower Connecticut was laid out on two 
plane-table sheets, scale of each r-ro oco, the first including the area between Lyme Ferry and 
Deep River, and the second, that from Deep River to Salmon River.' 

As the work of the hydrographic party approached the southern limit of topographic 
sheet No. 1, Mr. Donn advanced his shore line survey on sheet No. z and completed it to 
S~lmon River in ample time for :\Ir. Vinal's requirements. 

The general aspect of the country, Mr. Donn observes, vv~s quite unlike what he had 
expected to find it. Instead of being a highly cultivated <ind well inhabited region, it was to 
a great degree a wilderness. :Marshes of large extent covered much of the surface of the 
lower river, while on the eastern side the roads were almost without exception of the poorest 
character. 

On the lower sheet the marginal topography and shore line were completed, thongh Mr. 
Donn recommends that upon the resumption of the survey a widening of the margins at 
several points will be advisable should time permit. On the upper sheet only the shore line 
was finished. 

For the season beginning August 13, and ending October 24, the statistics arc as follows: 
Topography: 

Area surveyed in square statute miles . _______________________________ 16 

Length of shore line of river in statute miles ____________________________ 67 
Length of shore line of creeks in statute miles _____________ . _ _ _ _ _ _ _ _ _ _ _ _ ro 
Length of roads in statute miles ____________ . ___________________________ 21 

Towards the end of November, Mr. Donn was instructed to proceed to Staten Island, N cw 
York, and make a comparison between the topography ex'ecuted by the Coast Survey in 1856 
and the recent survey by \'ermule and Bien, Engineers to the Joint Boundary Commission, 
New York and New Jersey. Upon the completion of this service, a report of which was made 
to the Superintendent, he was directed to resume the topographical survey of the District of 
Columbia. Reference in detail to the completion of this survey will be found under a subse­
quent heading in this part of the Report. 

J(pograpl1ical surwy of the Conncdicut Riwr from jJfidtl!etown, Co11nectirut to the Salmon River, 
ant! from ,tfit!dletown northward.-The topographical survey of the Connecticut River from .Mid­
dletown southwar<l to a junction with the survey assigned to Assistant Donn was placed in 
charge of Assistant W. C. Hodgkins, by instructions dated August 7, i890. 

Immediately after his arrival in :'.11iddletown Mr. Hodgkins made a general reconnaissance 
of the country in the vicinity and a search for the station marks of the triangulation. A 
sufficient number of these having been recovered, the survey of the shore line and adjacent 
topography was begun, and by November 7, had been completed to the mouth of Salmon 
River, joining with the work of Assistant Donn. Field operations ·were thereupon closed. 

Mr. Jam es Page rendered acceptable service in the party as recorder. 
The statistics are: 

Topography: 
Area surveyed in square statute miles ___ . _____________________ . _ _ _ _ _ _ _ _ 6 
Length of shore line of river in statute miles ______________ .. ___ . _ _ _ _ _ _ _ 3 7 

Length of shore line of creeks in statute miles------------------------- 9 
Length of roads in statute miles, including railroads _________________ . __ 36 

The two topographic sheets, scale 1-10 ooo, showing 'the results of the work have been 
transmitted to the archives. 

Early in June, 1891, Mr. Hodgkins was instructed to resume his topographical work on 
the Connecticut River from Middletown northward. Having previously dispatched his fore­

H. Ex. 4~3 
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man, Mr. W. P. Bullock, fo the field with orders to put up the signals needed at the stations 
of the triangulation and elsewhere, he left Washington, June 12, and arriving at Middletown 
the same evening, began plane table work the next day. 

Its progress will be stated in the next annual report. A large proportion of wooded or 
partly wooded areas somewhat delayed the work at the outset, the flag signals having to be 
secured to the tops of the tallest trees that could be found. 

Hydrograpltic survey of tlu: Connecticut River from Lyme Ferry to Cromwell above Middlet01em. 
TopoKraplzic survey of tlze Connecticut.-A hydrographic survey of the Connecticut River, from 
the limits of the recent re-survey at Saybrook to such point above as might be reached by the 
topographical parties, was assigned to Assistant W. Irving Vinal by instructions <lated August 
12, 1890. Having received a boat from the Brooklyn Navy Yard, Mr. Vinal organized his party 
at Essex, Conn., and began ;,ork August 18. 

Owing to recent changes in the locality, all traces of the tide staff and reference bench 
mark put up at Saybrook Point by Lieut. J. D. Keeler, U. S. N., had been destroyed; it be­
came necessary therefore to observe an entirely new series of tides, and this was done at 
Essex, the observations being continued during an entire lunation and several permanent 
bench-marks established. For the reduction of soundings made in the course of the survey. 
other gauges were placed at Chester, Higganum, and Middletown, their distances apart being 
such as to admit of observations of slack water extending from one to another. Planes of 
reference were determined by a careful series of simultaneous readings at high and low water. 

The Connecticut, a narrow river, with banks often precipitous, required more than the 
usual number of signals for the hydrography. Shore line and the geographical positions of 
the principal points used in the work were furnished by the topographical parties. Stormy 
weather and unusual freshets were prevalent in the months of September and October. The 
banks of the river, the docks and the meadow lands were completely overflowed, landmarks 
obliterated and the appearance of the country entirely changed. Much delay was thereby 
caused in the progress of the wor:i!".. 

Mr. Vinal has submitted a descriptive report to accompany the four hydrographical sheets, 
scale 1-10 ooo, upon which the results of his survey are shown. To this report is appended a 
full statement of results for planes of reference at the several tidal stations, as deduced from 
the observations. His survey was completed between Saybrook Point and Cromwell, about 
two miles above Middletown by November 15, when field operations were closed. 

Mr. C. L. Gardner, who served as foreman in the party, was familiar with the details of 
field work and rendered valuable assistance. Mr. L.A. Baldwin served as recorder, displaying 
great aptitude for the work and contributing largely to its success by his diligence and effi­
ciency. 

For the season, the statistics are: 
Hydrography: 

Area sounded in square geographical miles _____ . __________________ _ 20 

Number of miles (ge<:>graphical) run while sounding------------ __ .. 241 
Number of angles measured . _____ . ________ . ________ . _____________ _ 
Number of soundings __________________________ -.- _________________ _ 

During- the winter and spring of 1890-1891, Mr. Vinal was engagea at the Office in assort­
ing, :trrauging, and cataloguing the specimens of sea-bottom which had accumulated there as 
part of the records of hydrographic work. 

Having received instructions early in June to take up the topographical survey of the 
Connecticut River from the limits of Assistant Donn"s survey of 1S90, and theu to continue -
the hydrography to Hartford, he organized his party at Chester, Conn., on June 15, and was 
actively engaged in prosecuting his surveys at the end of the fiscal year. 

H_rtirol;Ntj>hic re-surveys of Shinnecock, Quantuck, and 11-forich.es Bays south coast of Long Island.­
At the beginning of the fiscal year, Assistant C. T. Iardella, having been in the field since 
May 20, 1890, had completed a topographic re-survey on the south coast of Long ISla.nd from 
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Indian Reservation to South Hampton, and had taken up a hy<lrographic re-survey of Shin­
necock Bay. This he carried on from Shinnecock Neck to the westward, and upon finishing 
it, took up and completed the hy<lrography of Quantuck Bay, and then began the hydrography 
of Moriches Bay, which was partly finished when field work was suspended for the season on 
the 10th of October. 

In addition to the bays just name<l, the following small bays and creeks were surveyed; 
Tiana Bay, Taylors Creek, Header Creek, Smiths Creek, Atlantic Creek, Phillips Creek, and 
Penneman's Creek. From 2 to 5 feet of water are the depths in these creeks; they are used 
almost wholly by small boats. In Tiana Bay, r :Y4 miles west of Ponquogue Point, 6 feet can 
be carried to tidewater. The Shinnecock Canal, an artificial water-way made two years ago 
to connect the waters of Great Peconie and Shinnecock Bays has now nearly filled up with 
sand, owing to faulty construction, but may soon be reopened. 

Six to seven feet of water can be carried from Ponquoguc Point in Shinnecock Bay tu 
Great South Bay through Quantuck and Morichcs Bays and the artificial canals connecting 
them, and a large number of vessels pass through. 

For the season, the statistics are: 
Hydrography: 

Area sounded in square geographical miles ________________________ _ 
Number of miles (geographical) run while sounding ______ ---- _____ _ 
N um her of angles measured _______________________________________ _ 
Number of soundings ____ . ________________________________________ _ 

64 
2 35 

I 699 
15 842 

The results of the survey are shown on two hydrographic sheets, scale 1 -10 coo. 
After closing field operations, Mr. Iardella was assigned to duty at the Otlice and was 

thus occupied until early in May, 1891. He was then instructed to resume the hydrographic 
survey of Moriches Bay from the limits of his work of the preceding season, completing the 
hydrography of the west end of the bay, and connecting it with that of Great South Bay, 
which had been executed by the parties of Assistants Hosmer and Iardella in the years r8j.t 

and 1875. 
At the end of the fiscal year he had finished this work, and was preparing to begin a 

topographical survey from Southampton to the eastward. · 
Mr. Iardella observes that West Moriches Bay is eight miles in length and from onc­

quarter of a mile to one mile wide. Good water can be had in the channel of depths from 
6 to ro feet, so that vessels drawing s feet can navigate it from the entrance at Great 
South Bay to Pawcuck Point, West Hampton. There is no ebb and flow of tides in the bay, 
the depth of water varying only with the wind. It was observed that the tide-gauge indicated 
a rise of 3 or 4 inches during the prevalence of northwest winds, while northeast winds 
lowered the water level from 4 to s inches. 

'Vith the report of his season's work Mr. Iardella has submitted a sketch showing its 
limits, and a table of statistics. These are as follows: 

Hydrography: 
Area sounded in square geographical miles - - -- _ ... _____ • _ _ _ _ _ _ _ _ _ 3 
Number of miles (geographical) run in sounding _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 146 

Number of angles measured_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 792 
Number of soundings • - - ____ - ___ . - __ - - _ - _. - _ - - - - - - - - - - - - . ___ - . _ - _ 1 r 08:; 
Scale of hydrographic sheet ___________________ . _ - ____ . _ _ _ _ _ _ _ _ _ _ _ _ i -1 o ooo 

Hydrographic examination olf h)e . .Beach, .l\Tew York.-In Notice to Mariners, No. r32, published 
September 30, 1890, report was made of a dangerous ledge discovered off Parsonage Point, 
Rye Neck, N. Y. This ledge has 8 feet of water over it, with deep water on all sides, and 
though quite out of the track of ordinary commerce, would be a danger to vessels seeking a 
harbor in the vicinity. The hydrogi:aphic examination which led to the discovery of this 
ledge was made by Lieut. Commander S. M. Ackley, U. S. N., Assistant Coast and Geodetic 

. Survey, commanding the steamer Endeavor. He found also that the 7-foot spot shown on 
the charts between Forbes Rock and Transport Rock should be changed to a 3-foot spot. 
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Hytlrogrnphic surveys and examinations made by Lieut. Command<!r Ackley earlier in 
the fiscal year are referred to under preceding headings in this volume. 

Longitude determination by excl1anges o.f telegraphic signals between Jtati'ons at Cape May, N. J., 
Albany, ~v. Y., and Detroit, l):Iich. Determinations o.f latitude and of the magnetic elements.-The 
completion of the primary lines of longitude determinations connecting stations on the Pacific 
Coast with Minneapolis, J\linn., in September, 1890, is referred to under a subsequent heading 
in this report. The scheme of longitude work begun in May, 1891, involved the extension 
of these northern primary lines to Cape May, which is the eastern terminus of the transcon­
tinental arc of the 39th parallel. The lines to be determined were Cape May-Albany, Albany­
Detroit, Detroit-Chicago, and Chicago-Minneapolis. 

Assistant C.H. Sinclair was placed in general charge of operations, and Aid G. R. Putnam 
assigned to the charge of the cooperating party. On reaching Cape May, Mr. Sinclair found 
that the observatory which had been built in 1881 for the longitude exchanges between 
Washington, D. C., and Cape May was still standing and needed but slight repairs to fit it for 
use. Mr. Putnam arrived at Albany May 1 and established an astronomical station there on the 
site of the station of 1858 near the Dudley Observatory. 

Longitude signals were exchanged in the first position of the observers on the nights of 
May 5, 7,9, ro, and lS, after which Mr. Sinclair proceerled to Albany and Mr. Putnam to Cape 
l\'fay, and after much delay, owing to unfavorable weather, a second set of exchanges was 
obtained on the nights of June r, 8, 9, 10, and r r. 'While .at Cape May, Mr. Sinclair determined 
the latitude of the station by seventy-five observations on twenty-two pairs of stars on four 
nights, using zenith telescope No. 6. At this station the ma&'netic elements were determined 
by Mr. Putnam by observations on six days. 

He then proceeded to Detroit {Mr. Sinclair remaining at Albany), and on June 13 selected 
a place for the longitude station as near as possible to the position of the old observatory of 
the Lake Survey, which was torn down a few days after his arrival. Before the instrument 
piers in this building were moved; he referred them carefully to the curb line of Grand River 
Avenue and to the wall of the old office of the Lake Survey. He then established his longitude 
station on the east side of ·washington Avenue and on the north side of Grand River Avenue 
in grounds belonging to the Electric Sanitarium, and took measurements to refer the point 
occupied to the Lake Survey piers. 

In the first position of the observers, longitude signals were exchanged between Albany 
and Detroit on the nights of June 23, 24, 25, 26, and 27, and in the second position (Mr. Sinclair 
at Detroit and Mr. Putnam at Albany) on one night (June 29) before the close of the fiscal year. 

At Detroit Mr. Putnam occupied a magnetic station, located as near as practicable to the 
old station in the grounds of Harper Hospital. As the observations for magnetic declination 
showed a considerable range, they were continued for seven days. 

Reference will be made in the next annual report to the progress of the longitude work 
at the other stations occupied up to the close of the season. 

Service assigned to Messrs. Sinclair and Putnam earlier in the fiscal year is referred to in 
this report in notices of longitude stations occupied in Georgia, Florida, and Texas, in 
::.\Ennesota and iforth Dakota, in Utah an.d Montana, and in Missouri. 

Continuation of t/;e topographical survey of the Hudson River.-After completing a topographic 
and hydrographic survey of Sparrow Point, Md., referred to in a subsequent heading, Assistant 
John W. Donn was instructed June 6, r89r, to make arrangements for an early resumption of 
the Hudson River survey. 

Mr. Donn reached Cold Spring with his foreman, Mr. L. A. Baldwin, on June 20, and 
began the erection of signals on the mountains. While awaiting the arrival of his projec­
tions, and for the purpose of establishing a high point of reference, he ran a line of levels to 
the top of Bull Mountain, r 42 r feet, and that elevation was referred to in much of the con­
tour work on the heights adjacent. 

After the projection had been received, the remainder of the month was consumed in the. 
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occupation of the triangulation points in the mountain tops and in the determination of posi­
tions upon the upper plane table sheet. 

The progress of this survey will be stated in the next Annual Report. 
Duty assigned to Mr. Donn on the Connecticut River and in the District of Columbia is 

referred to under appropriate headings 1n this volume. 

Tidal 01'sen1atio11s Contimtt:d at the Automatic Tidt-Gauge Station, Sandy J-fook, Nrw Jerse_1'.-The 
series of tidal observations at Sandy Hook, New Jersey, which was begun in December, 1886, 
has been continued successfully during the fiscal year. Mr. J. G. Spaulcling has remained 
in charge of the automatic gauge at this important station, which is maintained as a port of 
reference for the tides of the Atlantrc coast from Fire Island Inlet on the south shore of Long 
Island to Ship Shoal Inlet on the eastern shore of Virginia. 

In the Tide Tables for 1891, published by the Survey in .May, 1890, are given the predicted 
times and heights of high and low water at the Sandy Hook station for every day in the cal­
endar year, together with a table of tidal differences and ratios whereby these times and 
heights can be found for thirty-four additional stations on the coasts of New York, New 
Jersey, Delaware, Maryland, and Virginia. 

Reconnaissa11ce and Signal B11ilili11g in Connectiou with Geodetic Operations in the S,11tih7i!cstcn1 Part 
of the Staff' of New Jersey.-Fielc1 work on the triangulation of the State of N cw J crsey, \1·hil'h 
had been suspended since September, 1889, was resumed by Prof. E. A. Bowser, Acting Asssist­
ant, on April r, 189r. His first work was the building of a tripod and scaffold at station 
Colsons to enable him ,j;o see over the tall timber on the line to Bridgeton, Williamstown, ancl 
Taylors. The height of this scaffold to the platform was 64 feet. On April 9, the scaffold 
having been completed, a reconnaissance was begun on the lines from Colsons to stations 
Bridgeton and Taylors for determining lines of sight through the tree tops. :Many of the 
trees on these lines are from 90 to roo feet high. 

Subsequently a signal 130 feet in height was erected at Colsons, and a tripod signal 68 feet 
high at Taylors. 

The work was in active progress at the end of the fiscal year, and its progress will be 
adverted to in the next Annual Report. 

The work of Prof. Bowser, and that of other officers engaged in State surveys, was placed 
in immediate charge of Assistant George A. Fairfield by instructions of the Superintendent 
dated March 27, 1891. 

Continuation of the detailed survey for the Revision of the Maps of the Waler-Fro11t of tlie City <J/ 
Fhiladelphia.-At the opening of the season for the field work of the water-front survey of the 
City of Philadelphia, August l, 1890, Assistant R. M. Bache, in charge of the work, took up the 
filling in of a gap between Venango and Otis streets in order to make the stirYcy continuous 
from Bridesburg to Greenwich Point. This break of continuity, some\vhat O\'er 2 miles in an 
air line, was incidental to the original plan for the work, the needs of certain portions of it 
having been recognized as relatively more pressing. 

After the 19th of September, Mr. Neville B. Craig, who had up to that time been employed 
upon the work was relieved from duty upon it, and Mr. Bache took steps to proceed with the 
work upon another basis. The Chief Engineer and Surveyor of the City agTeed with him that 
for the map below Greenwich Point a scale of 1-2400 would be more desirable thari one of 
1-1200, since it would permit of the representation of the Back Channel of League Island 
upon a chart of reasonable width. 

Some triangulation preliminary to the topography being needful, Mr. Bache proceeded to 
occupy stations for measurements of horizontal angles, but the month of October proved to 
be more stormy than any he had experienced in field work, successivt:: tlays of rain being fol­
lowed by severe gales which made it almost impracticable to observe. By watching every 
opportunity however he obtained the_positions of all the points needed except in the case of 
two triangles, for the measurement of angles in which a few days work in the spring will he 
required. The number of points determined was fourteen. Field operations were suspended 
November 18. 
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Tidal Observations at Chestnut St,·eet fVharf, Phi'/adelphia.-In order to obtain data for testing, 
in a practical way, the published predictions of high and low water at Philadelphia, as given 
in the Tide Tables for the calendar year 1890, Assistant Spencer C. McCorklc was instructed 
to establish a temporary tide gauge at Chestnut Street wharf in that city, and to have a record 
kept of the times of high and low waters, and the duration of stand, and also, when practica­
ble, of the times of ebb and flow of the current and the duration of its stand. 

These observations were kept up 1mc1er the supervision of Mr. McCorkle, during the 
months of ] uly and August, and part of September, 1890, and the records have been sent to 
the office. 

Official duties performed by Mr. McCorkle while in charge of the sub-office at Philadel­
phia during the year are referred to under the heading, "Sub-offices," towards the close of 
this portion of the report. 

Topograjllic am/ hydrograj>hic survey of .)parrow Point, Patapsco River, and of the waters in the 
viciniry.-Upon the completion of the detailed topographic survey of the District of Columbia, 
reference to which is made under a subsequent heading, Assistant] ohn W. Donn was instructed 
to make a topographic survey of Sparrow Point, Patapsco River, Md., and a hydrographic 
survey of the waters surrounding it. 

Having transferred his party to Sparrow Point, Mr. Donn began his stuvcy May 13, 1891. 
For the establishment of the plane of mean low water, a tide station was put up on the east 
side of Bear Creek, and observations made in connection with those at the permanent tide­
station at Fort Carroll. 

Triangulation points were recovered and occupied, and the short !lnes run of Bear Creek 
to the railroad bridge, and of Sparrow Point to the Holly Grove wharf. Advantage was taken 
of all favorable weather to push forward the hydrography. 

The survey was finished June 12. Mr. A. L. Baldwin rendered efficient service as foreman 
in this work, as he had before done in the District of Columbii. The statistics reported are: 

Topography: 
Area surveyed in square miles ______________________ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0·7 5 

Miles of shore line surveyed----------------------------------------- 4·75 
H ydrography: 

Number of miles run in sounding---------------------------.--------- 71 
Number of angles measured __ ----- __ ---- ________ ------ ------ ____ ___ _ 889 

Number of soundings _____ ---------------------------·-------------- 7 383 _ 

Towards the close of the fiscal year Mr. Donn took up under instructions the continuation 
of the topographical survey of the Hudson River, N. Y. 

Obsen1ations begun at Rockville, 1"faryland,.for invesit"gating the variations of latitude in coiperation 
wif/1 t/u work of the .fnternational Geodetic Association.-The International Geodetic Association 
having requested that the U.S. Coast and Geodetic Survey should cooperate in the researches 
relating to variations of latitude, the Superintendent instructed Assistant Edwin Smith 
towards the end of March, 1891, to make the necessary observations at a station in Rockville, 
Md., carrying them on as nearly as practicable in conformity with the methods adopted by the 
Association, and followed in the observations made under its direction in 1889 and i89o at 
Berlin, Potsdam, and Prague. 

In pursuance of these instructions, Mr. Smith put up a temporary observatory near his 
residence at Rockville, and, after some delays due to great pressure of "work in the instrument 
shop of the office, he mounted the zenith telescope by the end of May, and began regular 
observations June 13. These were cont_inued on the remaining nights during the month 
whenever the weather was favorable, five in all. 

Mr. Smith states in his report, brought up to the close of lhe fiscal year, that as the pro­
gress made to that date has been comparatively small, he deems it best to defer giving a full 
description of the location of the observatory, of the instruments and methods, until the com­
pletion of the work. 



 

REPORT FOR 1891-PART T. ABSTRACTS OF REPORTS FROM FIELD l'ArlTIES--Coutiuneu. 39 

He will, however, submit a description of the zenith telescope, which was specially recon­
'structed for these observations, in his report as Chief of the_ Instrument Division of the ()ftlce. 
He states that the location of the station is a favorable one; that the ohservatory is commo­
dious and well suited to its purpose, and that the instruments are of the best type belonging 
to the Survey. 

For the observations of latitude, ninety-one pairs of stars have been selected, extending 
over the twenty-four hours. These stars are divided into fifteen groups, tn-eraging fifteen 
pairs each, every group overlapping the preceding and following groups by not less than one­
half of its pairs. The methods of observing are those of the International Geodetic Associa­
tion. 

During the entire fiscal year Mr. Smith was in charge of the Instrument Division of the 
Coast and Geodetic Survey Office. Reference in some detail to this service is made later in 
this volume under the heading, "Coast and Geodetic Survey Office," and his report of the 
operations of the Division will be found with the annual report (Office Report No. 1) of the 
Assistant in charge of the Office near the close of this volume. 

Determinations of relative gravity at the Smithsonian Institution, lVasltington, D. C.-The pendulum 
swings observed by Assistant E. D. Preston at the station, Smithsonian Institution, \Vashing­
ton, D. C., in October, r889, and again in July, 1890, were primarily intended for comparison 
with similar observations made by him at stations on the west coast of Africa and on some 
islands in the middle and west Atlantic while attached to the Solar Eclipse Expedition of 1889 
to Africa. 

An abstract of the results for gravity obtained by Mr. Preston at "Washington, and at the 
West African and Atlantic stations, has been published in Bulletin No. 22, and his full report 
of the observations and their discussion was published in Appendix No. 12, Report for 1890. 

Mr. Preston observes that th·e pendulum observations embodied in his paper were not 
intended to be used for absolute measures of gravity. But as oscillations were made in both 
positions of the instrument, and as the length was measured in order to test its invariability, 
a comparison can. be made with values of gravity otherwise deduced. Accordingly, in con­
cluding his report, he arrives at a close approximation to the value of gravity at Washington, 
namely: g = 980,05 dynes. 

The preparation of his reports, and investigations and experiments relating to new and 
improved forms of pemlulum apparatus, occupied Mr. Preston during the fiscal year until the 
spring of 189r. Towards the end of March he was instructed to proceed to Honolulu, Ha­
waiian Islands, and cooperate there with a representative of the International Geodetic Asso­
ciation in carrying on their researches on the variations of latitude. He was directed also to 
observe the transit of Mercury of May 9, to make magnetic observations at a number of sta­
tions, and to determine the force of gravity at Honolulu and at one or two stations on the 
island of Hawaii, preferably at the sea level, and, if practicable near the top of Manna Kea. 

Reference to these operations has been made under the heading" Special Sci en ti fie Work." 
Completion pf the detailed topographical survey llf the District of Columbia by Assistants I n·. Donn, 

D. B. Wainwright, and W. C. Hodgki11S, and by Sub-assistant f A. Flemer.-In making his report 
announcing the completion early in May, 1891, of the detailed topographical survey of the 
District of Columbia, Assistant John W. Donn expresses his gratification that this elaborate 
work, begun by him in 1880, had been carried to a successful conclusion within the estimate 
of cost originally made. He refers to those officers who for several years were co-laborers 
with him in a service involving great labor, much exposure and hardship, as accomplished 
topographers, whose record in the work was throughout one of faithful endeavor. 

Following is an abstract from Mr. Donn's report, and also abstracts from the reports of 
Assistants D. B. Wainwright and W. C. Hodgkins, and of Sub-assistant J. A. Flemer. 

_Upon receiving instructions dated November 10, 1890, directing the resumption of the 
topographical survey of the District, Mr. Donn began the preliminary work of extending 
level lines over the corner included between the northeastern and nortnwestern boundary 
lines, that being the part upon which his work was laid out. Temporary bench marks had 
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peen established in former years in several portions of this area, but the lapse of time had 
obliterated most of them. 

The comparatively open winter was quite favorable to rapid progTess, and as a very large 
part of the area was heavily timbered the party was able to advanc\:! with but little interrup­
tion from snow or cold weather. The contour work lying on both sides of Rock Creek was, 
however, heavy and intricate, and the stream itself presented a considerable obstruction to 
rapid progress on account of the absence of means for crossing. Temporary crossings had to 
be constructed whenever it became necessary in leveling for contour to command the hill 
faces on both sides of the creek. 

This part of the work was finished· in April, and Mr. Donn then took up the re-survey of 
the Potomac River at the Aqueduct Bridge and carried it along the north shore as far as the 
Long Bridge to a junction with .Mr. Flemer, coming from the east, and on the south shore to the 
east end of Analostan Island, where a junction was made with the work of Mr. ·wainwright. 

The statistics of the work thus reported are as follows: (They are not large, the prin­
cipal roads and creeks having been preyiously finished.) 

Topography (scale h+8oo): 
Approximate area of survey in acres ___________________________________ 600 
Miles of roads suneyed _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 

Miles of creeks ___________ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . 3 
Miles of river shore-line _______________________________ .__________ 5 

For about ten days in November Mr. Donn suspended his work in the District to make a 
comparison desired by the Superintendent uf topography on Staten Island, executed. in 1855-56 
with more recent surveys by Vermule and Bien of New York. 

Other work assigned to him on the Connecticut, Hudson and Patapsco Rivers is referred 
to under headings in the States of Connecticut, New York, -and Maryland. 

"Upon resuming the topographical survey of the District of Columbia, Nov. 18, 189.0, As­
sistant D. B. Wainwright took up work on an area in the vicinity of the Government farm, 
west of the Livingston road. Thts consisted almost entirely of open fields, and had been 
omitted during the preceding spring on account of the standing grain. After this followed 
the survey of a wooded piece of ground along the southeast boundary line of the District be­
tween the ""Wheeler and the Livingston roads. This also had been left over from the pre­
ceding spring, as its surface is marked with thick woods and underbrush and it could be 
mapped rapidly only during the winter. 

Most of the season was spent, however, in the north corner of the District in the survey 
of an irregularly shaped area extending from the Broad Branch road to Rock Creek, nearly 
all of which was wooded, but the most difficult portion lay between the Broad Branch and 
Milk House Ford roads. This was covered. with low pines and cut up with small valleys. 

In the early part of May, this part of the work having been finished, Mr. Wainwright ran 
the shore line of the Virginia side of the Potomac River from Analostan Island to the corner 
of the District below Alexandria. This was completed before the end of the month and the 
party was then disbanded. 

Mr. Wainwright acknowledges the energy and faithfulness of the following named persons 
employed on the work: Mr. W. B. Hindmarsh as levelman, and, in case of need, as topographer; 
Mr. R. J. McAdory as telemeter rodsman, and frequently as levelman, and Mr. William Oliver 
as level rodsman. 

The statistics are: 
Topography (scale r-4800): 

~ Area surveyed in square statute miles _______ . __________ • __ - - - ____ - - -· ro6 
Length of roads in statute miles____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 15 
Length of shore line of creeks in statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 
Length of shore line of river in statute miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 10 

Other duty assi'gned to Mr. Wainwright is reported under a heading in the State of Massa­
chusetts. 
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Assistant W. C. Hodgkins, having resumed work on the topographical snrn:y of the Dis­
trict of Columbia, under instructions issued Nov. 18, 1890, organized his party for the com­
pleti011 of the unfinished areas of topography which had been assigned to him. 

He began in a small but densely wooded area lying between the northeast lJOundary of 
the District and the track of the Southern Maryland Railroad, southeast of Burrville. 

This finished, he took up work on the south side of Central Avenue near the District 
boundary, and gradually extended his survey southwest to the Renning Road, and thence 
"till further west and southwest to a junction with previous work near the Ridge Road. 

Almost the whole of this area was covered with dense woods of pine, oak and mixed 
growth, with thick underbrush. Owing to this, and to the irregular character of the surface, 
which greatly increased the amount of contouring to be done, progress \Vas comparatively 
slow. During December and January, the weather was generally fa\'orable, but in February 
and March it was very wet, and the resulting rapid development of foliage toward the end of 
.M.arch and throughout April operated also to retard the work. 

On April 14, the topography of an uncompleted area near Swann geodetic station was 
taken up. This ~tation is about 2 ;..~ miles southwest of the north corner of the District. In 
connection with the othet parties engaged in the District stir\·ey, work in this locality was 
finished April 30. Returning then to the eastern section some supplementary topography 
was executed along the Bowen Road, and a re-survey made of the Benning Race Course \\·hich 
had but recently been fitted up for use. 

On May 16, 1891, the party was disbanded, Mr. Hodgkins having finished the snrveys of 
all the uncompleted areas which had been assigned to him. 

The statistics of the season's work are as follows: 
Topog.aphy: 

Number of stones planted for bench marks ____ -------------------- 2 

Number of bench marks established on other permanent objects ____ .___ 15 
Num bcr of miles of standard levels run _______ . ______ .. _. __ . __ . ____ . _ _ _ ro 

Number of acres of topography surveyed _____ ... ____ . __ .. _ .. ___ . _____ . 654 

Earlier in the fiscal year, .Mr. Hodgkins began a topographical re-sun·cy on the Connecti­
cut River, in which he was occupied till November, 1890, and in June, 1891, he resumed this 
work. Reference to these re-surveys is made under a preceding .heading in this volume. 

The first work which engaged the attention of Sub-assistant J. A. Flemer on taking the 
field in the District of Columbia on November ~-t. 1890, was the completion of the detailed 
topography of an unfinished area of about 200 acres about the Receiving Reservoir 
between the Chain Bridge Road and the Murdock Mill Road. In the course of the work a 
granite bench mark (No. 199) was established in position, and after the completion of the 
survey the party was moved to the neighborhood of the U. S. Reform School, where the 
area to be filled in contained about 290 acres. Two granite bench marks were placed 
in position on this area (Nos. 197 and 200). The work here occupied the party from 
January 14 to March 6, r891, and as soon as it was finished the survey of an unfinished 
area lying around Connecticut A venue extended and to the west of the Chapel Road was 
taken up. This tract contained about 160 acres, and was executed on an unfinished sheet of 
Assistant Donn's. Tile work of extending Connecticut Avenue had been begun since the 
date of Mr. Do11n's survey, and at the time Mr. Flerner took up the completion of the sheet, 
the grading of the avenue and blasting operations were in progress; hence Mr. Flemer's 
survey represents the state of the topo&>Taphy :in the early part of April. 

On the 8th of April the party was moved to the terminus of the Daniels Road to close up 
a gap of about n6 acres. A bench-mark of granite (No. 189) was established on this tract, 
and upon its completion Mr. Flemer took up the survey of the river front from the Anacostia 
Bridge to tl_ie Long Bridge. No leveling being required for this work. the party was reduced 
to two rodsmen, and the area of about 700 acres was completed between April 29 ancl May 26. 

To facilitate the junction of the shore line with the survey of the city of Washington, many 
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curbstone lines, numerous buildings and property lines, and the Navy Yard and Arsenal 
grounds were laid down on the plane-table sheet. This work was executed upon a new 
projection. 

There still remained to be delineated an unfinished stretch of shore line of about two 
miles in length on the Virginia side of the Potomac from Little Falls to the landing of the 
Potomac Boat Club. This line was surveyed May 28 and 29, and the party then disbanded, 
the work assigned to Mr. Flemer in the detailed topographical survey of the District of 
Columbia having been finished. 

The only new line of levels started from the initial bench mark at the Government 
Printing Office was one which was carried to the U. S. Reform School Farm. All of the gaps 
to be filled, except those on which the four granite bench marks already adverted to were 
established, had bench marks of a permanent character in their immediate neighborhood, and 
these were available for starting the contour work. 

The results of the work of Mr. Flemer's party are shown on eight plane-table sheets, five 
of which were partly finished sheets from the archives, upon which the incomplete portions 
were filled. Three sheets were newly projected, the old ones covering the same areas being 
too much worn to be taken into the field. 

For the season the statistics are : 
Topography : 

Area surveyed (scale l-4800) in square statute miles----------------·-- 2·3 
Length of shore line of rivers in statute miles ___ . __ -·- _ ------ ·- ______ II"7 
Number of miles of standard level lines run .. ·-----·-------·---------- 9 
Number of permanent bench marks established with underground 

n1ar ks _______________ . _________________ . _________________________ . _ _ 4 

Number of bench marks established on other permanent objects _______ 26 

Early in June Mr. Flemer proceeded to Maine under instructions to resume the topo­
grnphic sun·ey of the Northeastern Boundary Lakes from the limits of his work executed in 
the summer and autumn of 1890, reference to which has already been made in this volume. 

DeterminaHons of the magnetic declination at the station near the Coast and Geodetic Survey Office, 
T1fashington, D. C.-Some determinations of the magnetic declination were made by Assistant 
Charles A. Schott on six days between June 26 and July 2, 189r, at the station south of the 
Coast and Geodetic Survey Office with the Russian Compass Declinometer, with a view of 
ascertaining the amount of probable error of observation inherent to instruments of this 
kind, and preparatory to the construction of several of these declinometers for use by trian­
g-111ation parties on lines of known direction. 

Experimental work conducted with a view to tlie use of metallic tapes in measurements of bases.-A 
preliminary report has been submitted by Assistant R. S. ·woodward upon the experimental 
\\'ork conducted by him during December, 1890, and January and February, 1891, with a 
one hundred metre steel tape in the National Botanic Garden, Washington, D. C. This tape 
l1cing intended for use in making one of the measurements of a base of verification at 
Holton, Indiana, it became desirable to ascertain by experiments carried on under varying 
conditions of weather the degree of precision attainable in measurements with steel tapes 
nsing mercurial thermometers to determine temperature. 

For this purpose a one hundred metre comparator was set up on the south side of the 
Botanic Garden. This consisted of a row of posts ten metres apart which served to support, 
align, and stretch the tape. The reference marks are engraved on brass plates, which are 
nailed to the tops of wooden posts of such height that the plates are in the same horizontal 
plane. An ivory millimetre scale is attached to one of the plates, and serves to refer the end 
mark of the tape to the zero mark of the plate. Changes in length of the tape can thus be 
read off to the nearest tenth of a millimetre. The tension of the tape is applied by means of 
a spring balance, reading to ounces with precision quite enough for the work. The tension 
is easily controlled by means of a spring moved by suitable gearing. 
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Up to the middle of February, r89r, the thermometers used lo determine the temperature 
of the tape were three in number, of the Centigrade scale, graduated to ha1f degrees, origi­
nally on brass scales. But experiments having sho>vn that these thermometers \\·ere much 
more sensitive when off their scales, they were detached, graduated on their stems, and their 
bulbs covered with blackened metallic sheaths, it having been found that the use of these 
sheaths served also to increase their sensitiveness. 

Mr. 'Woodward's observations were made on twenty-three dates, and were so arranged by 
him as to include, 1, observations on the tape and the thermometer<; to get rate of expansion 
of tape and to determine the average error of laying a tape length ; 2, similar observations 
when the tape is inclined at a known slope ; 3, observations of sag and stretch of tape for 
comparison with theory; and 4, observations on the thermometers to determine their sensi­
tiveness under various conditions. 

Full details in regard to these experiments, with the record and discussion of results are 
given in his report, which is accompanied by papers showing graphically the results of the 
tape compi.irisons and the experiments with thermometers; also by a paper in which is for­
mulated the mathematical theory of tapes. Space is not available here for other than a 
reference to the conclusions derived by Mr. Vloodwarcl concerning the precision attainable in 
the mea,surement of base lines with steel tapes, using mercurial thermometers to determine 
temperature. Distinguishing between the classes of errors in such mcasnrements as are 
cumulative and those which arc compensating in their aggregate effects, ancl putting µI fo1· 
the probable error due to the first class of errors in laying a single tape length t, and mµl 
for the probable error due to the second class, N being taken as the number of tape lengths 
in the whole base, and n as the number of independent measures of the line, the probable 
error of the mean of n measures of the base, expressed as a fraction of its length will then be 

µJ~+ m2 -·-· 

Nn 

From this expression it appears that the probable error of the base tends towards p. as a 
limit as N and n increase, and with a base of any considerable length this limit is soon 
reached if n is more than a few units. 

Mr. Woodward concludes that the tape length at some standard temperature can be 
determined with a probable error not greater than the one-millionth part. and that other 
sources of cumulative error can hardly increase this probable error to two one-millionths. 
And that for a line four kilometres in length the probable error ought not to exceed the 
one-five-hundred-thousandth part of a single measurement. 

Actual tests in the field will be obtained during the summer of r89r by Mr. Woodward, 
who has been assigned to conduct the steel tape measurements of the base of verification to 
be measnred near Holton, Indiana. 

Exa:mination .for location o.f a shoal reported near Smith's Point Li;: ht, mouth of Potomac River.-A 
report having been received at this office from the master of the schooner Carrie A. Lane that 
his vessel had grounded upon a shoal, not laid down on the charts, near Smith's Point Light­
house, Lieut. L. K. Reynolds, U. S. N., Assistant Coast and Geodetic Sun·ey, commanding 
the steamer Endeavvr, was instructed to stop while en ruute to Old Point Comfort, and make 
such an examination of the locality as would determine definitely whether the shoal existed. 

Lieut. Reynolds reported under date of April 7, that the depths shown hy the soundings 
and the bearings taken agreed fairly well with those on the chart, and tended to disprove the 
existence of the shoal. It appeared further from information given by the Light-keeper that 
at the time of the grounding, the schooner, a large three masted one, drawing about 1 ::i feet 
of water, was only about ~ of a mile from the Light-house, and well inside the u-foot buoy. 

Hydro~raphic work upon Cape Hatteras Shuals in connection with the proposed site fi7!· a Light-house 
on flu western part of the .Northern Outer Shoal.-In compliance with a request received from the 
Light-House Board for 'a re-survey of the Northern Outer Shoa1 off Cape Hatteras to show its 
exact condition at date, in view of the proposed location of a Light-house on Diamond Shoal, 
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the Superintendent directed Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geodetic 
Survey, commanding the steamer Blake, to make the survey required. He was instructed 
also to receive on the Blake a representative of the Light-House Service who would remain on 
board during the execution of the work. 

For this survey Lieut. Vreeland was furnished with a projection, scale 1-20 ooo. The 
signals established \Vere determined in position by the measurement of a short base on shore, 
and by a triangulation of which Cape Hatteras Light and the adjoining Life-saving stations 
were among the points occupied. All of the soundings required to develop fully the 
hydrography were obtained on May 29, 30, and 31, 1891, after which the Blake returned to 
Hampton Roads, and the sounding sheet and records were forwarded to the Office. 

The officers attached to the Blake and assisting in this survey were Lieut. Harry Kimmel, 
U.S. N.; Ensigns W. S. Muir,]. II. Rohrbacker, and B. Wright, U.S. N.; and Assistant Surgeon 
E. S. Bogert, jr. · 

The statistics reported are : 
Number of miles run in sounding_---- ___ ........... ------------------ 57 
N nm her of angles measured. __ ._. __ . __ ... __ . __ ... _ .. - .. _. _____ .... _. _ 17 2 

Number of soundings .. _ ... _ ... __ . _. __ . _ . _. ___ . _ ..... _. __ .. _. _ .. _. _ .. _ 850 

Reference to the duty assigned to Lient. \'recbnd early in the fiscal year to the south of 
"'.\fa.rthas Vineyard is made in a preceding part of this volume, and under a heading subsequent 
to this one is gi\·en an abstract of the cruise of the Blake under his command in the exploration 
of the Gulf Stream . 

.Determz-nations of the magnetic elements at stations in .North and .South Carolina.-Upon resuming 
his magnetic field work in the spring of 1891 under instructions issued April 6, Assistant Jam es 
B. Baylor went to Washington, D. C., and made observations at the magnetic station ncar the 
Office for the value of the induction co-efficient of his magnet. 

After having had some needed repairs made to his magnetometer, he proceeded to South 
Carolina, and in that State and then in North Carolina, determined time, latitude, azimuth, 
and the magnetic declination, dip, and intensity at the following named piaces: 

1. Florence, Darlington county, S. C. Station located in the northwest corner of the 
National Cemetery and occupied May 4 to 6, 189r_ 

2. Marion, Marion county, S. C. Station established in an open lot northwest of the town 
near lhe Planters' Hotel, and occupied May. 7. 

3. Fair Bluff, Columbus county, N. C. Station established in an open space between the 
properties of Col. T. F. Town and Mr. J- A. Mears. Occupied May 8 and 9. 

4. Lake Waccamaw, Fleming, N. C. The station was located on the grounds of Mr. G-. S. 
Gillespie on the northern edge of the village, and occupied May II and 12. 

5. Wilmington, New Hanover county, N .. C. The station of 1854 has been built upon. A 
tie\v station was established in the grounds of the U. S. Marine Hospital in the eastern suburbs 
of the city. It was occupied May 14 and 15. 

6. Burgaw, Pender county, N. C. The station was located in the southwest corner of the 
Court House Square, and occupied May 18 and 19. 

7. Warsaw, Duplin county;N. C. The location of the station was in the large open square 
adjoining the Methodist Church in the southeastern suburbs of the vil1age. It was occupied 
1\fay 20 and 21. 

8. Kinston, Lenoir county, N. C. The station was established in th(! southeastern suburbs 
of the town in the center of the broad avenue known as King Avenue, jnst opposite Kinston 
College. The observations were made on May 23. 

9. Goldsboro, Wayne county, N. C. The station was located in the southeastern corner of 
of the Court Honse Square and occupied May 26_ 

10. ·wnson, Wilson county, N_ C. A location for the station was selected in the grounds 
of the '\Vilson Graded School in the northern suburbs of the town, and the observations were 
made May 31 and June 1. 
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1 r. Tarboro, Edgecumbe county, N. C. The station was established in the large upen 
common in the center of the town and in front of the Tarboro Graded School. It was occupied 
June 3. 

12. ·washington, Beaufort county, N. C. The station is in the large open lot near the foot 
of Main Street at its intersection "\Vi th Telfair .Street in the eastern suburbs of the town. The 
observations were made on June 6 to 9. 

13. Jamesville, Martin county, N. C. The station was established in the open lot adjoining 
the "White Methodist Church in the southeastern suburbs of the town. Obsen·ations were 
made June ro. . 

14. Edenton, Chowan county, N. C. Observations were made June 12 at a station selected 
in the open space in front of the Court House. 

15. Elizabeth City, Pasquotank county, N. C. The station was located in the Albemarle 
Park Fair Grounds, one mile south of the center of the town and on the bank of the Pasqu<•lank 
River, and the observations \Vere made June 13 and q. 

Mr. Baylor took care to secure each of his stations by surface and underground marks, 
and by referring their position,; 'to neighboring and prominent objects. Descriptions and 
sketches accompany his records. 

On June 26 he proceeded to Col um bus, Ohio, under instructions to begin another mag-netic 
tour, and was in readiness to observe there by July 1, 1891. Report of this service is necessarily 
referred to the fiscal year 1892. 

lf.ydrographic examination for a s/l(lal reported off Hetzel :Sltoa!, Cape Canaz<era!, an.i determi11ati1111 
11f tire position of Martin's Industr;1 Ligl!t-z1essel, off F1Jrt Royal En/rana.-Information haying been 
received from the Hydrographic Office, Navy Department, of the striking of the steamship 
Saratoga on a shoal north of Hetzel Shoal, off Cape Canaveral, Florida, Lieut. C. E. Yrcelanc1, 
(;. S. N., Assistant Coast and Geodetic Survey, commanding the steamer Elakr, was instructed 
to make an examination of the locality on his way north in April, 1891. Lieut. Vreeland 
reports, as the conclusion derived from close investigation made April 14 and r5, that the 
Saratoga must have touched on one of the 3}:j'.-fathom spots indicated on the chart on tlw 
eastern edge of Hetzel Shoal. 

The Bla/.:e then proceeded towards Port Roy::tl Entrance and anchored close aboard 
Martin's Industry Light-vessel at noon, April r6. The angles upon Tybee Li~ht and the 
range beacons needed to determine the position of the Light Ship were then obsern:d from 
her deck. 

Tidal obscrvatiom conti'nut"d at the automatic tidal station on 7)'!1ec Island, S1waunah Rfrcr Entrana.­
Thc series of observations of the tides by means of an automatic gauge on Tyhee lslam1, a 
short distance northwest of Tybee Light, Georgia, which were begun September 28, 1889, ha Ye 
been continued successfully thronghout the year hy Mr. Eugene Veith, in charge of the station. 

Surveys .for the preparalton o.f detailed maps 1if the grounds iuc!udcd in the Chirka11111ug11 and 
Chattanooga .National Military Park.- Under the heading of" Special Operations" will he found 
a notice of the surveys begun at the request of the Chickumau~a and Chattanooga National 
Military Park Commission in order that topographical maps of a trustworthy character of the 
grounds included in the park might be prepared. Assistant C.H. Boyd was detailed to report 
for duty to the Commission early in October, 1890, and an abstract of his report of prngTcs~ 
is given under the heading just named. 

Determinations of latitude and longitude at Augusta, Ga.; at Gai11es1_,i/lc, Fla.: and at Jad.1·1nu-iilr, 
Tex,-In compliance with a request from the Director of the Geological Surve;·, a1-rangcments 
were made by the Superintendent in September, 1890, for determinations of the difference,; 
of longitude: Washington, D. C.-Augusta, Ga.; Washington, D. C.-Gaiuesvillc, Fla.; and 
\Vashington, D. C.-Jacksonvillc, Tex .. and later in the winter for ohsen·ations of latitude at 
Augusta, Gainesville, and Jacksonville. 

Assistant C.H. Sinclair was directed to take charge of the work at the three stations just 
~amed, and Mr. George R. Putnam was associated with him and instructed to make the 
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observations required at the Naval Observatory, Washington. It was not deemed desirable 
that the observers should change places to eliminate the effect .of personal equation. Three 
nights of observation at each station were to suffice, and at the close of cxchanges the observers 
were to meet for the determination of their personal equation, observations for this purpose 
having been made also before the exchanges of longitude signals began. 

Three nights, September 17, 18, and 19, for personal equation having been obtained by 
Messrs. Sinclair and Putnam with satisfactory results, Mr. Sinclair proceeded to Augusta, Ga., 
and· selected a site for his station, with the permission of the Postmaster, in the grounds of 
the new Post Office. 

Measurements were made to refer the center of transit to the flag pole on the Post Office 
building. A prolonged spell of rainy weather delayed the beginning of longitude exchanges; 
but the three nights desired were obtained on October 3, 4, and 5, completing this branch of 
the work. Before leaving, Mr. Sinclair marked out a meridian line at the request of the city 
engineer, putting down wooden stubs, which that officer undertook to replace with stone 
monuments. 

On October 6 the instruments were forwarded to Gaine"sville, Alachua county, Fla., where 
a station was selected in an open space to the east of the Western Union Telegraph Office, and 
the center of the transit referred by measurement with steel tape and by horizontal angles to 
the rod on center of cupola of Court House. 

Exchanges of longitude signals with Washington having been obtained on the nights of 
October 8, 9, and 15, Mr. Sinclair sent his instruP1ents to Jacksonville, Cherokee county, Tex., 
on the 16th, arriving there himself on the 20th. He established his station in a vacant lot 
about 250 feet to the east of the depot of the International and Great Northern Railroad. 
Signals for longitude were exchanged with Washington on October 27, 29, and 3i. A meridian 
line was laid out and the ends marked with blocks of marble. 

Mr. Sinclair then went to St. Louis, Mo., to meet Mr. Putnam, partly to complete the work 
already accomplished by making with him a second set of observations for personal equation 
and partly to arrange for the occupation of the two longitude stations in Missouri, reference 
to which will be found under the next heading. 

The instruments forwarded from :7acksonville were set up in the observatory of the 
\Vashington University, St. Louis, and personal equation observations were made between 
Messrs. Sinclair and Putnam November 3, 4, and 5. The results of these observations showed 
a very satisfactory agreement with those made at \Vashington in September. 

Mr. Sincl~ir was subsequently directed to observe for latit.1,lde at the three stations­
] acksonville, Gainesville, and Augusta. This work he completed during the month of 
December. 

Its statistics are: 
Latitude: 

Number of pairs of stars observed _____________________ ---------------- 76 
·whole number of observations ______ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ 228 

Average number of observations on a pair_ ____ . _______ .. ___ . ______ . _ __ 3 

In January, 1891, he reported in person to the Superintendent. 

Gulf Stnam Explorations, Observations of surf ace and sub-surface currents continued.-On December 
28, 1890, the steamer Blake, Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geodetic 
Survey, commanding, having been fitted for the continuation of current observations in the 
Gulf Stream, left New York, and proceeded to the Straits of Florida, off Jupiter Inlet, where 
it had been planned that her woz:k should begin. 

In accordance with instructions, Mr. E. E. Haskell, Expert in physical hydrography, had 
reported on board for duty as Hydrographer. The Blake was supplied with the Pillsbury 
Current Meter which had been used for several years preceding in Gulf Stream investi­
gations, anc1 also }Vith the Haskell Direction Current Meter. These instruments had been 
compared and tested in September, 1890, under the direction of tl~e Superintendent in tlre 
waters of Vineyard Sound. 
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The month of January, 1891, was remarkable for continued bad weather otI the southern 
tlantic coast, and at each of the four anchorages attempted by the Blake an anchor was 

lost, and on the last anchorage made the anchor boom was carried away, compelling the 
steamer to be taken to Havana for repairs. The section off Jupiter Inlet was therefore 
temporarily abandoned. 

In the month of February three current stations were occupied in the Gulf of Mexico, 
station X-2 off the west end of Cuba; station X-3, northeasterly from the Campeche Rank, 
and station X-4, on the northeast foot of the Campeche Bank. Five anchorages were also 
made during this month on section Y to the northwest of Dry Tortugas. In the remainder 
of the season, three more anchorages were made on this section, and ten on sections Z, V, and 
N, adjacent to it. Their position is shown on the chart which accompanies .Mr., Haskell's 
report. The observations of curreBts were made at depths of from 3Yz to 200 fathoms, the 
Haskell meter being generally used at 3.% to 30 fathoms, and the Pillsbury meter at 
greater depths. 

Lieut. Vreeland observes that the weather throughout the season was generally unfavor­
able, and with regard to the results he is of opinion that it is impossible to get fairly trust­
worthy records of the force and direction of currents in a sea roused by a wind of 4 to 5 
Beaufort scale, and in a wind of greater force than 5 it is unsafe to remain at anchor. 
Fully half of the time at sea was therefore necessarily passed in lying-to, waiting fur wind 
and sea to subside, or in making way back to anchorage. 

He thinks that the results acquired, while instructive, are by no means conclusive, hut 
they will be useful, however, for purposes of comparison with those to be gained by future 
investigation. 

Mr. Haskell has indicated upon the chart submitted with his report, by means of arrows, 
the velocity and direction of the current found at 3Yz fathoms depth at each station, and has 
plotted upon cross section paper the velocity curves for the twenty-one stations occupied 
between January 10 and April 9, taking the times of occupation as the abscissae and the 
velocities as the ordinates. 

The phases of the moon are also shown, and its declination north or south indicated hy 
its position above or below the line of origin of the ordinates, and its upper or lower transit 
by the subscript "u " or "l ". 

Mr. Haskell's full report with illustrations is published as Appendix No. Jo to Part II. 
The .Blake left the Gulf for Hampton Roads April 12, stopping on the way to investigate 

a newly reported shoal off Cape Canaveral, and to determine the position of Martin's Industry 
Light-vessel. Mention has been made of these surveys under a preceding heading. 

Topographical reconnaissance of the west coast of .Flon"da between Cape Sable and Cave Romano.­
. Assistant Joseph Hergesheimer, having been directed . to resume his field work on the 
west coast of Florida, began a topographical reconnaissance of that coast at Cape Sable on 
February 28, i89r. Between Cape Sable and Shark River Bay he found numerous islands 
and bays into which run creeks that drain the swamps and glades behind the immediate 
coast line of the Gulf. The land is all low, and wooded mostly with mangrove trees. The 
creeks are deep, with rocky bottoms,although no rocks appear on the surface or along the 
shores. 

Between Shark River Bay and Pavilion Key the country was found tu consist of shoal 
bays, from 6 to 10 miles back from the coast, connected by channels out of which run 
numerous creeks to the coast. In winter the water of these bays is salt, and during the 
rainy season (summer) it is fresh to within short distances of the coast. The creeks and 
bays are densely wooded aIOng the shores, and the country between them is composed of 
patches of wire grass, ponds, marshes, anq woods. The buttonwood throughout the country 
is in much demand, being converted into charcoal for the Key West market. 

Between Pavilion Key and Coon. Key near Cape Romano, the northern limit of the 
reconnaissance, the creeks that open upon or near the cca::;t head in the marsh close to the 
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main land on a general line from the main land at the Royal Palm Hammock to the cypress 
back of Chatham River. 

Drinking water is scarce throughout the country, and the settlers have to depend in 
winter on rain water or on water obtained from the heads of the bays near the main land. 
The entrances to the creeks on the coast south of Pavilion Key are obstructed by oyster bars, 
and the channels are narrow, and crooked, but with plenty of water in the creeks after 
passing the outside bars. In width the creeks range from zo to 150 metres. 

Mr. Hcrgesheimer has submitted with his report two progress sketches showing the 
general character of the country and the outlines of the creeks, rivers, and bays as surveyed 
with compass an<l sketched, or simply located approximately in position and limits. It remains 
to be deaidecl whether a plane table survey based upon a carefully executed triangulation 
is demanded at present. 

Field operations were closed April 7. 
The statistics are: 

Topographical reconnaissance: 
Arca of in square statute miles______ _ _______________________________ - 400 
Length in miles. of compass and sketch surveys _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 70 

Work executed in Maine earlier in the fiscal year by Mr. Hergesheimer has been referred 
to under a previous heading in this vo1ume. 

Triangulation, tup"graphy, and lzydrograph)' o.f hscambia Bay, Florida, completed.-In order 
to complete work begun during the previous fiscal year, Suh-assistant P. A. Welker pro­
ceeded under instructions issued in January, 1891, to Pensacola, Florida, and organized 
his party on board the schooner Quick for the triangulation, topography and hydro­
graphy of Pensacola Bay and its tributaries. The triangulation. was taken up at the 
line Hickory-Emanuel, about 3 miles above the city of Pensacola and carried to the head 
of Escambia Bay by March 26. 

In order to avoid cutting heavy timber, it was necessary to fix the stations of the trian­
gulation on the sand dunes close to the shore, and as the drifting sand is constantly chang­
ing the outlines of these dunes, it was a matter of some difficulty to mark the stations securely. 
This was accomplished in most cases by sinking into the sand at the points to be marked, 
drain tiles filled with concrete made of Portland cement and shells. A few points were 
marked by stones 28 inches long and 8 inches square on top. At each statiort point four 
reference posts were placed 4 feet long and 8 inches square. 

·whenever the weather was too foggy or stormy for obsei:,vation of horizontal directions, 
the signals needed for topography were put up, and on March 31 this part of the work was 
begun. Much of it had to be done while the members of the party stood or waded waist 
deep through the dense timber swamps and soft marsh lan_d at the mouths of the rivers and 
bayous. 

On the completion of the plane-table survey to the head of Escambia Bay on April 
30, the hydrography was taken up and continued until May zr. A 30-foot naphtha launch 
belonging to the Survey was of great use in advancing the sounding work satisfactorily. 

Field operations were closed May 27, and the schooner laid up at Milton, Florida. 
For the season the statistics are as follows: 

Triangulation: 
Number of stations occupied _______ ----------------------------·------- 11 

Number of geographical positions determined________ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ 24 

Topography (scale 1-10 coo): 
Approximate area in square statute miles ___________ : . _________ . _ _ _ _ _ _ _ _ 18 · 

Number of miles of shore linesurveye\1.-----------------------------·-- 21 

Number of miles of roads and railroads surveyed ___ . _____________ . _____ -13 

Number of miles of marsh line surveyed ___________ ------------------ r1 
Number of miles of creeks surveyed ________ . _____ ~ ____ . _______________ 52 
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Hydrography (scale 1-10 coo): 
Area of hydrography (square miles)______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 r 

Number of miles run in sounding ______ .':.__________________________ 320 

Number of angles measured _____ ---------------------------------- 1927 
Number of soundings __________ ------------------------------------ 30823 

Mr . .M. A. Coles served faithfully as recorder and as extra observer during the season. 
After leaving the field Mr. Welker took up office \\:ork at his home till June 14, when he 

proceeded under instructions to Utah to report for duty to Assistant Eimheck. 
Completion of the survry of Perdi1lo B1~)' and its tribut1u-ics, Florida and Alabama. Triangulation, 

topography, atul hydrography.-Thc general survey of Perdido Bay and its tributaries, Florida and 
Alabama, which had been begun by Assistant Stellman Forney in December, 1890, and in part 
finished during the winter at!d spring of 1890-1891, as stated in the last Annual Report, was 
resumed by that officer in March, 1891, and completed June 2. 

Camp having been established at Mifflin Landing, Alabama, Mr. Forney turned the 
schooner Transit over to Mr. John B. Boutelle, acting aid, and placed him in charge of the 
triangulation of Perdido river from its mouth to the branch 4 miles above, known as the 
Blackwater, while Mr. Forney hi~nself, aided by .Mr. 0. B. French, as topographer, took up the 
topography and hydrography of the upper end of Wolf Bay and its tributaries. 

After Mr. Boutelle had finished the triangulation assigned to him, he joined the main 
party and rendered valuable service in the general work of the survey. 

Owing to unfavorable weather during the early part of March, field work could not be 
begun until the 27th of that month, but as fine weather prevailed during April and May, the 
survey was energetically pushed forward, and was completed nearly a month earlier than had 
been estimated. The party was disbanded June 9, and later in the month Mr. Forney re­
ported at the office, and received instructions to prepare for the resumption of the survey of 
the Kennebec River, Maine. An abstract of his report of work executed on the Kennebec 
during the summer and autumn of 1890, is given under a preceding heading in this volume, 
and under a heading in the Middle Division, report is made of his reconnaissanQe for a trian­
gulation of the Rio Grande del Norte, from El Paso, Texas, in connection with a proposed 
survey of the boundary line between the United States and Mexico. 

In closing his report Mr. Forney expresses his indebtedness to Messrs. Boutelle and 
French for able and faithful cooperation in the work. 

The statistics of the season are as follows: 
Triangulation: 

Area, in square s ta tu te miles _____ . ___ . _____ - . _ - - - - - - - - - - - - _ - - - - - - - - - - - - _ 5 
Number of signal poles erected _________ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ i 4 
Number of stations occupied for horizontal measures ____ -·--- ____ . ______ i7 
Number of geographical positions determined ______________________ . _ _ _ _ r 7 

Topography: 
Area surveyed, in square statute miles _____ • ___ ._._________________ _ _ _ _ 1 oo 
Length of shore line of rivers in statute miles._______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 69 
Length of shore line of creeks in statute miles____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 63 

Length of roads in statute miles __ -·-- --- ___ - --- __ -- _ - - - - -- _ - _____ - _ __ _ 15 
Number of topographic sheets (scale r -10 coo) finished__________ _ _ _ _ _ _ _ _ 4 

Hydrography: 
Area sounded, in square geographical miles. ____________________ . _ _ _ _ 68 
Number of miles (geographical) run while sounding_._. ____ . _ _ _ _ _ _ _ _ 35 2 

Number of angles measured ____ ------------------------------------ - 1 475 

Number of soundings ______ -------·----------- -- -- -- ---- - --- ·--- ---- - 17 740 
Number of hydrographic sheets (scale 1-10 coo) finished_ - - - . ____ • - - - - - 3 

Continuatio1t of the reconnaissance and occupation of stations for tlie extension of the primary trian­
gulation in Alabama towards the Gulf of Mexico.-The party in charge of Assistant F. W. Perkins, 

H. Ex. 43--4 
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engaged in carrying to the southward and southwestward in Alabama the primary triangula­
tion towards the Gulf of Mexico, remained in the field till September 5, 1890. An abstract of 
the progress of this work from the beginning of the season in February of that year to June 
30 was given in the last Annual Report. 

Mr. Perkins has submitted with his report a sketch showing the progress of the triangu­
lation and of the reconnaissance, which, at the close of the season had been advanced to the 
southward of the parallel of 31° 30' north. 

Sub-assistant \V. B. Fairfield rendered most acceptable service in the work until he was 
transferred to other duty in May. During the latter part of June, Mr. \V. B. English was 
assigned to duty in the party; his industry and aptness made up largely for his want of 
experience. 

Following arc the statistics of the season: 
Reconnaissance: 

Area of, in square miles _______________________ . _______ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 700 

Number of lines of intervisibility determined_ .. _______ .______________ 15 
Number of points selected for scheme _____ . ___ .---- _____ .____________ 6 

Triangulation: 
Area of, in square statute miles ___ .. _ .. ___ . ___ . ___ ... - - • - . ____ .. - _ _ _ _ t 500 

Signal poles erected, number of_ ___ ------ ______ ------ ____ ------_----- n 
Observing tripods and scaffolds built ______________________ . _ _ _ _ _ _ _ _ _ 7 

Number of days occupied in opening and verifying lines of sight______ 38 
Number of stations occupied for horizontal measures ___ . ___ . _ _ _ _ _ _ _ _ _ 5 

Number of stations occupied for vertical measures __ ------------------ 4 
Number of geographical positions determined._________ _ _ _ _ _ _ _ _ _ _ _ _ _ _ to 

Number of elevations determined trigonometrically. __ . ____ . __ . _ _ _ _ __ 15 
Azimuth: 

Number of observations on star for azimuth ______ --------------------~- 48 

Early in December Mr. E. E. Torrey, foreman of signal building, was directed to continue 
the work of erecting the observing tripods and scaffolds in Alabama in advance of the occu­
pation of stations, and to report for that purpose to Mr. Perkins, who took up later in the 
season duty on the coast of Louisiana, wh\ch is referred to subsequently in this volume. 

Omncction of .JJ.femp!lis, Tennessee, with Corinth, Mississippi, by lines of geodetic lc1•eling.-Two of 
the sides of the geodetic leveling triangle, Cairo-Corinth-Memphis, having been determined, 
the side Cairo-Corinth by the Coast and Geodetic Survey, and the side Cairo-Memphis by the 
Mississippi RiYer Commission, the measurement of the third side Memphis-Corinth was 
as8igned to Assistant Isaac Winston towards the eRd of October, 1890. 

Upon reaching Memphis, Mr. Winston organized his party, Mr. F. A. Young, aid, and 
Mr. Edmund Quinn, recorder, having reported to him for duty, and the work was begun 
November 8. 

The bench-mark, which had been established by the U. S. Engineers on the Custon1-house 
:i.t Memphis, Tenn., was found undisturbed and in good condition, and was taken as the initial 
point of the line. 

In accordance with the system of work which has been adopted for several years past, 
two independent lines were run, one forward and the other backward, by two observers, using 
different instruments. From Memphis to La Grange, Tenn., the line forward, 81 kilometres, 
(50.33 miles) was run by Mr. Winston, with geodetic level No. 5, and the line backward, or 
check measurement, was run by Mr. Young with geodetic level No. 6. 

The party was then transferred to Corinth, Miss., and the line started from a bench-mark 
on the Court-house which Mr. 'Winston had established during a preceding season when 
engaged in completing the direct line of geodetic leveling connecting Cairo and Mobile. 

From Corinth to La Grange, 72 kilometres (44.8 miles) Mr. Winston ran the forward line 
with 1evel No. 5, and Mr. Young the backward line with level No. 6. Whenever the discrep-
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ancy between the forward and backward measures between heneh marks exceeded the estab­
lished limit of error, a remeasurment was made by either observer or instrument indifferently 
as might conduce to the progress of the work. 

The lines follow the Memphis and Charleston Railroad, and in most cases the instru­
ment was plaeed in the center of the track with the rods held outside of the rails to secure a 
firm foundation for the foot plates. 

Mr. 'Winston acknowledges the kindness of Captain Pegram, Division Superintendent of 
the East Tennessee, Yirginia, and Georgia railway system, in directing local trains to take on 
and put off the party between regular stations. This privilege aided materially in advancing 
the progress of the work. 

On January 23, the line was completed, thus establishing a check connection between the 
geodetic:.: le\'cling lines on the :Mississippi river an<l the lines connecting Cairo with the Gulf 
of Mexico at Mobile. 

Mr. \Vinston, in his report, commends the skill and energy of his aid, Mr. Young, who 
has become quite expert in the use of levels of precision. Mr. Quinn's services as recorder 
were very acceptable. 

Upon reporting at the office Mr. Winston was directed to complete his field computations; 
later he was assigned to other office duty, and in .April, r89r, was instructed to resume work 
on the transcontinental line of geodetic leveling in the vicinity of Jefferson City, l\fo. 

Reconnaissance between Lakes Huron and Erie on tlze Detroit and St. Clair Rivers and country adjacent 
to determine a sclzeme o.f triangulation connecting 1eitli tl1e triangulation of tlze U. S. Lake Survey.-In 
order to ascertain the practicability of a scheme of well conditioned triangulation at a mod­
erate cost, which should extend along the Detroit River and the eastern boundary of Michi­
gan from Lake Erie to Lake Huron and connect on the south with the triangulation of the 
U. S. Lake Survey, Assistant C. H. Boyd, was instructed early in August, 1890, to report at 
the office for conference with the Superintendent, and thence to proceed to Detroit, Mich., 
and make the reconnaissance required. 

After going carefully over the ground to be covered by the proposed triangulation, Mr. 
Boyd reported that it was without natural elevations; was thickly settled, wooded with valu­
able forests and orchards, and that several large cities and towns would be obstacles to the 
progress of the work. 

To develop a symn'letrical scheme of triangulation based upon the Lake Survey line, 
Middle Sister-Stoney Point, Mr. Boyd estimated that signals of about roo feet in height 
would be required, and that a minimum cost for each signal would involve an expenditure of 
nearly $ro,ooo. It appeared undesirable, therefore, for the suney to undertake the work, the 
representation of new features since the traverse survey made 30 years ago not being of 
importance enough to warrant the expense. 

A request having been made for ~fr. Boyd's detail to execute certain surveys for the 
Chickamauga and Chattanooga National Military Park Commission, he was directed to report 
to thqt Commission for duty under its direction. 

Continuation of geodetic operatio11s t'n tlie State of TViscu11si11.-Upo11 taking the field June 16, 

1890, under instructions to continue the triangulation of the State of ·wisconsin, Prof. John 
E. Davies, Acting Assistant, began preparations for the occupation of station Arlington with 
special reference to the obser\'ation of the line Arlington-Observatory Hill. 

It had been ascertained that to clear this line, either heavy cutting would be needed 
through the woods on a' high granite ridge known as Pophams Ridge, about 6 miles south of 
Arlington, or else a high signal would have to be erected on Observatory Hill. The latter 
plan was decided upon, and the erection of this signal (75 feet in height), the putting up of 
five new signals to replace those blown down or beyond repair at stations to be observed 

·upon, and the addition of from 15 to zo feet to be made to the height of the poles at two 
stations, required so much time that after the completion of the work at Arlington, but one 
other station, Observatory Hill, could be occupied during the season. 
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In Augu:;t a reconnai:;:;ancc was undertaken by Prof. Davies in order to obtain a pro­
visional sC'hcmc of triangulation from Dubuque, Iowa, to La Crosse, Wis., connecting with 
the general scheme of the triangulation of the State. Seventeen points were selected for 
this scheme, a sketch of which has been transmitted to the Office. 

Field operations were suspended for the season September 20. In June, 1891, Prof. 
Davies was instructed to complete the work at Observatory Hill, and to occupy Fitzsimmons 
as a. geodetic station, its geographical position having been determined by the late Assistant 
C. 0. Boutelle in 1887: 

The work of Prof. Davies and that of other officers engaged in State Surveys was placed 
in immediate charge of Assistant George A. Fairfield by instructions of the Superintendent, 
elated March 27, 1891. 

Co11till11atio11 of t/1e p1 imary triangulation advanci11g to the westward near the 391/1 parallel in Indiana 
t,J a connection wit/1 tlmt advancing to t!u eastward in the same State, and reconnaissance for a base of veri­
fication.-The progress of the primary triangulation party under the charge of Assistant A. T. 
Mosman, engaged in advancing the transcontinental ·triangu1ation to the westward in the 
State of Indiana was reported up to July 1, 1890, in the last annual volume. The primary 
stations, Culbertson and Glasgow, having been occupied under his direction since the begin­
ning of field operations at the end of May, Mr. Mosman moved his party on July 2 to station 
Correct, Ripley county, about 4 miles south of the town of Versailles. 

All of the obsen-ations at this station had been completed by July 19, except those on 
station Stout, the rebuilding of the signal, 136 feet high, at that point not having been finished. 
The destruction of this signal by a cyclone ·was mentioned in the last Annual Report. Upon 
its completion, July 26, it was found necessary to cut a number of trees, some of them 130 feet 
high, which obstructed the line for the first 7 miles, and then, in order to avoid some 
additional cutting for a distance of 5 miles through some very heavy timber, Mr. Mosman 
built up some 42 feet more at Stout, making the entire height 168 feet. On top of the narrow 
support thus obtained, a heliotrope was mounted, but as it was not visible from the observing 
tripod at Correct, l 16 feet high, night signals were resorted to, the large refraction being 
depended upon to elevate the light at Stout enough to enable it to be seen from Correct. 
After much delay owing to unfavorable weather, the work at Correct was finished on the 
night of August 27, all of the observations required to determine the horizontal directions to 
Glasgow and to Stout having been obtained. 

The party was then transferred to station Mud Lick, Jefferson county, 6 miles north of 
the town of :Madison. Observations made here between August 30, and September 2, com­
pleted the work at this station. 

The line of junction, Green-Stout, of the transcontinental triangulation advancing to the 
westward in Indiana with that advancing to the eastward having been now determined by 
the parties of Assistants Mosman and Fairfield, respectively, Mr. Mosman was instructed early 
in September to make a reconnaissance for a site of a base of verification in the country in 
the vicinity of stations Glasgow and Correct. By September 15, he had selected a site near 
the village of Holton, Ripley county, and after several trial lines had been run to find the best 
way of avoiding obstructions, the base line was definitely located and staked out. Its approxi­
mate Ieng-th was found to he 5 500 metres, or about 3-ltr miles. 

Before the line could be connected with the triangulation, it was necessary to build sig­
nals at each end 100 feet high. On October 23, these were completed, and the ends of the 
line were marked by stone monuments. Much cutting was necessary, even after the rno 
feet signals had been built, in order to open lines to the other stations, but on November 7 they 
were all clear, and before the end of the month the base had been connected with the triangu­
lation by observations for horizontal directions at stations Green, North Base, South Base, 
Glasgow, and Correct. 

On November ~9. the base line was measured with a fifty-metre tape, and a second measure­
ment was made December 1. 

Field operations were closed for the season and the party disbanded December 4. 
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Sub-assistant W. B. Fairfield was attached to the party during the whole season. He 
occupied two stations, Stow and Culbertson, before Mr. Mosman took the field. and performed 
all his duties with zeal, :intelligence, and accuracy. 

Mr. E. E. Torrey was foreman in the party and serve<l also as recorder, assisting also in 
the observations by reading one microscope. The building of the high tripod and scaffold 
signals he attended to personally, and his services generally arc highly commended in the 
report of his chief. 

Gpon reporting for duty at the office in Washington, Mr. Mosman took up the computa­
tions of his field work and prepared his records and results for deposit in the Archives. 

The statistics of the season arc as follows: 
Reconnaissance for site of base: 

Area of, in square statute miles __________________________ ------------ 2r 
Lines of intervisibility determined as per sketch submitted ____ ---·-- 7 
Number of points selected for scheme---------------···------------- 5 

Base Line: -
Primary, length of, in metres----------------------------------- 5 500 

Triangulation: 
Area of, in square statute miles ___________ .-------------------------- 488 
Signal poles erected, number of_ _________________ .. _ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ S 

Observing tripods and scaffolds built, 11eights in feet._ .. _._._._. r 36, 100, roo 
Num bcr of days occupied in opening and verifying lines of sight_ _ _ _ _ _ _ _ _ 29 
Geographical positions determined, number of__ .. _ .. _._ .. ___ ..•.•... _____ ro 

Connection of the primary triangulation near the 39th parallel advancing to the eastward in tlte State 
of Indiana with that advancing to the westward i11 the same State.-At the beginning of the fiscal year, 
as stated in the last Annual Report, the party of Assistant George A. Fairfield were pitching 
camp preparatory to the occupation of Green station, about 12 miles northeast ot North 
Vernon, Jennings county, Ind. The line Green-Stout was the line of connection of the 
two branches of the transcontinental triangulation near the 39th parallel, one of which, for 
several seasons preceding, had been advanced to the eastward by Assistant Fairfield, and the 
other to the westward by Assistant Mosman. 

On July u, which was as soon as the weather permitted, observations of horizontal direc­
tions were begun at station Green, and by the zrst they had been completed on all of the sta­
tior:s to be opserved except Stout, the high signal at this point, which had been destroyed by 
a cyclone towards the end of June, being still in course of reconstruction. After its comple­
tion, July 26, much heavy cutting of timber was found necessary to clear th~ line between the 
two stations, and the signal light at Stout was not seen until adva11tage was taken by Mr. 
Fairfield of a superstructure 18 feet high which had been put by Mr. Mosman on top of the 
136 feet signal at Stout. Mounting his light at this elevation, 154 feet, the station light at 
Stout showed clearly, and the work at Green was finished August 14. 

Camp was then struck and the party moved to station Stout in Jefferson county, about 15 
miles in a southwardly direction from North Vernon. The lines to station Green and Correct 
were cleared, but as Mr. Mosman was then occupying Correct, and observing on a light monnted 
on a sup&structure at Stout, the theodolite could not be mounted at this station till he had 
finished. Notice to this effect having been received by Mr. Fairfield, August 28, the instru­
ment was set up and observations begun the next day. All were completed September 2, ex­

cept those on stations Green and Correct. More trees had to be cut on the line to Green, and 
it was found necessary to build a superstructure 40 feet high on the signal at Correct in order 
to avoid extremely heavy cutting. This was done as soon as possible after all obsen-ations 
needed had been obtained by Mr. Mosman, (who was then at his station Mud Lick), on Cor­
rect. Work at Stout was finished and the two systems of triangulation connected on Septem­
ber 13, 1890. 

Mr. J. B. Boutelle, extra observer, was attached to the party throughout the season, and 
at two of the stations ha~_ing very high signals made all of the observations. This, Mr. Fair-
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field had no hesitation in allowing him to do, knowing that he w·as a rapid and skillful 
uhsen·er. Mr. R. L. \TcCormick served efficiently as recorder. 

The statistics of the work for the period J 11 ly I to Septem her 20, 1 890, are as follows: 
Triangulation: 

Area of, in statute mi1es. _______ .. ___ - - . _____ - .. __ - - . - - . - - - - _ _ _ _ _ _ _ _ _ _ _ 2 76 
Days occupied in opening and verifying lines of sight._________________ 19 
Number of stations occupied for horizontal measures . _________ . _, _ _ _ _ _ z 
N urn ber of geographical positions determined .. __________ . __ . _ _ _ _ _ _ _ _ _ 6 

After disbanding his party and making due disposition of his instruments and camp 
equipment, Mr. Fairfield prnceeded to his home on leave of absence. Early in November he 
was appointed acting assistant in charge of the office during a month·s absence on leave of 
Assistant B. A. Colonna. After the return of Mr. Colonna to the charg~ of the office, Mr. Fair­
field was directed to act as executive officer to the Superintendent during a temporary absence 
of Assistant Braid. 

In March, 1891, he was instructed to take charge of and direct in behalf of the Superin­
tendent the operations of the parties engaged in furnishing points for State sttrYeys. In·this 
duty he was occupied duririg the remainder of the fiscal year. 

Preparations for tlze measurnne11t of a prima1y base of <'erijication at Holton, .Tnd.-Assistant A. 
T. Mosman, having received instructions to make preparations for the measurement of a 
primary base of verification at Holton, Ind., gave direction to his foreman, E. E. Torrey, to 
begin the preliminary work of laying out a camping ground-the lumber needed for tent 
floors, stab1e, ice house, and comparing house having been sawn and delivered on the ground 
during the preceding winter. 

Mr. :Mosman reached the working ground on May 5, 1891, having been preceded about ten 
days by Mr. Torrey. On the 6th, in accorclance with instructions, he weut to Charleston, 
W. Ya., where Sub-assistant \V. B. Fairfield met him by appointment tu confer with him in 
reganl to the location of a second base line near St. Albans, West Virginia. 

All preparations needful for the beginning of the measurement were pushed forward, in 
expectation of the early arrival of Assistants Woodward and Tittmann with the base apparatus 
from Washington, but delays of an unavoidable nature occurred in making the comparisons 
at the Office, and the time between June 3 and the end of the fiscal year was therefore utilized 
by setting section stones and carefully aligning them in position at distances of 1 200, 2 1 oo, 
3 ooo, 4 ooo, and 5 ooo meters from South Base. 

In this and other preliminary work Mr. Mosman had the services of the following-named 
members of his, party who had arrived at camp in June. Prof. J. H. Gore, Temporary Aid 
John S. Siebert, and Recorders Th. Gjertsen, Frank B. Cope, and Robert Pennington. 

Stones were also set at 3 900 and 4 900 metres from South Base to mark the ends of the 
kilometre which it had been arranged should be measured with a standard bar encased in ice. 
Levelings were made to determine the height of the base line above sea lev:el, lines of level 
being run in both directions between the bench mark of the transcontinental lme of geodetic 
leveling near Cochran and 26 miles east of Holton, to the station at North Base. This 
leveling was begun June r 5 hy Mr. Siebert, assisted by Mr. Gjertsen, and was finished June 27. 

Prof. Gore, with the aid of Messrs. Pennington, Cope, and Gjertsen, ran a line of 
levels from a bench mark at Osgood left by Mr. Siebert to the Courthouse at Versailles, Ind., 
a distance of 5 miles, a bench mark being cut on the sill of the Courthouse east door, and 
referred by lines of leveling to the primary triangulation stations Correct, 4 miles to the 
south, and Reizin, 7 miles east. 

Bench marks were left by Mr. Siebert at Milan, Delaware, Osgood, and Poston, on or near 
the Ohio and Mississippi Railroad, and the height of primary triangulation station Glasgow was 
determined at the same time. 

Levels were run by Prof. Gore along the line of the base from north base to south 
base, making each kilometre or section stone a bench mark of known elevation. 
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An abstract of the account of the measurement of the base, which was begun in July, will 
appear in the next Annual Report. 

Reconnaissance for tlie lonition of a base line in TVest Virginia and .f{Jr its connection with the 
transcontinental triangu/ation.-It ha\'ing become desirable to locate a site fur a base line in 'Vest 
Virginia of from 2 to 5 miles in length, and so situated as to be readily connected \Yith 
the transcontinental triangulation, Sub-assistant ,V. B. Fairfield was instructed to take the 
field as soon as possible after April l, r891, and make the reconnaissance required, conferring 
with Assistant Mosman in regard to the section of country to be examined. 

Leaving ·washington April 10, 1fr. Fairfield examined in succession the counties of Raleigh 
and St. Nicholas to the southwest and northeast of the Kanawha River, hut the irregular and 
broken character of the country in both counties, the valleys being narro\V and flanked by 
hills on either side, afforded no location suitable for a base. 

He then took up an exploration of the country to the westward of Kanawha Falls, in the 
valleys and bottom lands of the Kanawha River, and soon after reaching St. Albans, a small 
town in Fayette county, about r2 miles to the west of Charleston, he found a base line site 
of sufficient length and favorably situated for a connection with the primary triangulation. 

The line starts in the town of St. Albans at a point about 60 feet north of the Chesape:ike 
and Ohio Railroad, and about 400 metres (1 312 feet) west from the railroad station, ancl 
extends to the eastward 3 725 metres (z-31 miles) to the bank of Two-and-three-lruartcr-mile 
Creek, beyond which it is not practicable to extend it. The site is free from obstructions, and 
almost level. There is one place where the land falls gradually some 15 feet in elevation, 
but this presents no serious obstacle to the measurement. 

Mr. Fairfield has submitted with his report a sketch showing the scheme resulting from 
his reconnaissance for the connection of the base with the transcontinental triangulation. 
Owing to the configuration of the country he had much clifficnlty in obtaining points for the 
first-.figure coming off the base, but he was eventually successful, and has presented a scheme 
which is regarded as very satisfactory. 

The work was finished June 17, and Mr. Fairfield left St. Albans the next day for Holton, 
Ind., where he consulted with Assistant Mosman in regard to the base line. Soon after, he 
was instructed to join the party of Assistant Perkins, engaged in advancing the priniary 
triangulation to the westward and to the eastward from Fort Wallace, Kansas. 

Occupation of stations in continuation of the triangulation of the State of Tennessee, and for its 
romzection with the triangulation of the State of Kentuck;'.-At the beginning of the fiscal year, 
Prof. A. H. Buchanan, Acting Assistant, had been in the field since June ro, engaged in 
selecting a scheme of triangulation and erecting signals for the connection of the triangulation 
of the State of Tennessee with that of the State of Kentucky. 

This work he finished July 31, 1890, haying erected signals at stations Cross, House, 
Clinch, McLean, White Rock (on the Virginia and Kentucky line), Short, and English. These 
seven signals ranged in height from 40 to 50 feet, and care was taken to l)uild them of 
black locust and chestnut, the most desirable material available. 

During the remainder of the season of 1890, Prof. Buchanan occupied two of his old 
stations, Cockspur and Me1ton, to observe upon the new points. On September 30 he 
suspended field operations, and on June 2, 1891, under instructions from the Superintendent, 
supplemented by detailed instructions from Assistant George A. Fairfield, in immediate charge 
of State Surveys, he resumed work by occupying station Luper. The observations at this 
point were completed June 20, and on June 30 the party had been moved to station Cross, and 
were ready for observing_ 

Prof. Buchanan: has submitted a report with sketch showing the advance of his 
triangulation to the close of the fiscal year. The statistics for the season of 1890 and 1891, 

July r to June 30, are as follows: 
Triangulation: 

Signals erected _____ • __ . ___ . ________ •. _ •••• _ ..• _. ___ . ____ ..•. - - - - - - - . - - - - 7 

Stations occupied------ ______ ----·--·-·-··-·--··-·-· ____ ---------- - ---- -· 3 
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MIDDLE DIVISION. 

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

28. Minnesota. 32. Nebraska. 36. Indian Territory. 
29. North Dakota. 33. Missouri. 37. Oklahoma Territory. 
30. South Dakota. 34. Kansas. 38. Louisiana. 
31. Iowa. 35. Arkansas. 39. Texas. 

Progress Sketches No. 2, Nos. 4, 5, 6, and Nos. 10, 15, and 16, show the localities of field 
work in the Middle Division. A list of Progress Sketches will be founp at the close of this 
volume. 

Reconnaz"ssance and occupation of stations in continuation of the triangulaHon oj the State of Minne­
sota.-Geodetic operations in the State of Minnesota were resumed by Prof. W.R. Hoag, 
.Acting .Assistant, at the beginning of the fiscal year, in accordance with instructions issued 
toward the end of May, 1890. 

Prof. Hoag's chief work during the season was to finish the measurements of hori­
zontal angles at aH stations previously occupied, and to close observations at the stations of 
the pentagonal figure Wallace, Marcott, Prescott, Hampton, Buck Hill. Vertical measures 
with micrometer for differences of heights were made at all the stations. 

A reconnaissance was conducted in the northwestern part of Hennepin county to extend 
the triangulation in that direction, and a station for. occupation was selected at Hasson. 

During the latter part of August a reconnaissance was carrier! to the east and north 
toward Duluth, covering points in Wisconsin adjacent to Minnesota. During the latter part 
of September, station 'Nallace was occupied, and the lines to Hampton, Marcott, and Buck 
Hill were opened. 

Field operations were suspended September 20. 

Following are the statistics reported : 
Triangulation : 

Number of stations occupied for horizontal measures ------ ---- __ ·--- 12 
Number of stations occupied for vertical measures _. _____ . _ _ _ _ _ _ _ _ _ _ _ 12 

Number of geographical positions determined_ . _ ... ____ . ____ . _ . _ _ _ _ _ I4 

Early in June, 1891, Prof Hoag was instructed to resume geodetic work by carrying 
a reconnaissance down the Mississippi River from the line Hampton-Prescott, near the town 
of Hastings, Minn., towards La Crosse, \Vis., having in view a connection with one of the 
lines of the reconnaissance of Prof. Davies which had been carried up the river from Dubuque 
to La Crosse. 

In this duty he was actively engaged at the close of the fiscal ·year. 
The work of Prof. Hoag and that of other officers engaged in State Surveys. was 

placed in immediate charge of Assistant George A. Fairfield by instructions of the Superin­
tendent, dated March 2i, 1891. 

Determinations of longitutie at stations in Minnesota and North .Dakota, Utah and Montana, by ex­
changes of telegraphi"c stgnals.-The beg-inning: of a series of longitude operations planned to fur­
nish a northern connection from Salt Lake City and Chicago with-the Pacific coast longitudes 
was referred to in the last Annual Report. On July 1, 1890, Assistant C. H. Sinclair at_ Salt 
Lake City, Utah, and .Assistant R. A. Marr at Helana, Mont., had everything in readiness 
at their respective stations for exchanging telegraphic signals for longitude. In the first 
position of the observers, exchanges were obtained on the nights of July 2, 3, 6, 7, and ro; Mr. 
Sinclair then proceeded to Helena and Mr. Marr to Salt Lake City, and a second set of ex­
changes was obtained July 12, 13, 15, 21, and 22, completing the line Salt Lake _City-Helena. 
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From Helena Mr. Marr went to Bismarck, North Dakota, and established a longitude 
station in the grounds of the Court House. Longitude signals were exchanged with Helena 
on July 28 and 30 and August r, 3, and 4. The observers then changed places and a second 
set of exchanges was obtained August 6, 8, 12, 13, and r6 .. completing the determination. 

The instrumental outfit at Helena was then tram;ferred by Mr. Marr to Minneapolis, 
Minn., and signals were exchanged with Mr. Sinclair at Bismarck August 20, 21, 25, 20, 

and 27. After the exchange of places by the observers, the determination of the line Bis­
marck-Minneapolis was completed by exchanges made August 28, 29, 30, and 3 1. 

While at Helena, Mr. Sinclair determined the latitude of the station by seventy-two 
observations on twenty-four pairs of stars on four nights with zenith telescope No. 6. At 
Bismarck one hundred and sixteen observations were made on thirty-six pairs of stars on 
five nights for the determination of latitude. 

Mr. Sinclair observes that when the lengths of the lines determined for longitude are con­
sidered, 548, 681, and 471 miles respectively, the number of exchanges, thirty in two months, 
i1' above the average. 

After the completion of the season's work the longitude parties early in September re­
turned to Washington in accordance with instructions. 

Mr. Sinclair acknowledges the intelligent and satisfactory service rendered in the work 
by Mr. Geo. R. Putnam, who joined the party as recorder, and whose preyious experience in 
observing for time, latitude, and the magnetic elements made his assistance of special value 

In December Mr. Marr decided to accept an offer made to him of a professorship in the 
Virginia Military Institute, Lexington, Va., and accordingly tendered his resignation as an 
Assistant in the Coast and Geodetic Survey, to take effect January 1, 1891. The Secretary of 
the Treasury having been duly notified, acceded to the recommendation of the Superintend­
ent that Mr. Marr's resignation be accepted. 

In taking this action the Superintendent expressed to Mr. Marr his regret at the sever­
ance of their official relations, and his gratification with the manner in which the important 
professional duties entrusted to him had always been discharged . 

.Determinations of latitude and lon/;itu<le at stations in the State of Missoitri.-In cooperation with 
the Geological Survey of the State of Missouri under the direction of Prof. Arthur 'Vinslow, 
State Geologist, Assistant C. H. Sinclair was instructed, towards the end of October, 1890, to 
proceed to St. Louis, and make arrangements with Prof. H. S. Pritchett, of the 'Vash­
ington University, for the determination of the longitude of two stations in the State by 
exchanges of telegraphic signals with St. Lonis. Observations were also to be made for the 
latitude of these stations, Ironton and Potosi. 

'l'he station at St. Louis was in the grounds of the Washington University. Observations 
for personal equation between Prof. Pritchett and Mr. Sinclair were made No\·ember 3, 

4, and 5. On November 6, Mr. George R. Putnam, who had been directed to aid Mr. Sinclair, 
went to Ironton, Iron county, Mo., and selected a site for an astronomical station about 100 

metres southeast of the depot of the St. Louis, Iron Mountain and Southern Railroad. Pilot 
Knob Summit is about t of a mile north and a little to the east of-the station. Two stones 
were set to mark the ends of a meridian line, and the station was referred to the summit of 
Pilot Knob, to the cupola of the Public School, and to the tower of the Presbyterian church. 

The work was delayed at the outset by rain and cloudy weather, but on November 12, 13, 

and 18, longitude signals were successfully exchanged with Prof. Pritchett at St. Louis. Mr. 
Putnam determined the latitude of the station by one hundred and three observabons on 
thirty-one pairs of stars. 

On November 19 the instruments were transferred to Potosi, \Vashington county, Mo .. 
where a site for the station was selected in the grounds of the Court House. Stones were set 
to mark the ends of a meridian line, and the position of the station was referred to the cupola 
of the Public School and to the Court House cupola. 

Exchanges of longitude signals were obtained with St. Louis on November :zo, 23, and 21. 
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Latitude was.determined by Mr. Putnam, who made sixty-six observations on twenty-four 
pairs of stars. 

The observers then returned to St. Louis, and obtained two nights determinations of per­
sonal equation with Prof. Pritchett November 27 and 28. 

Mr. Sinclair then went to Jacksonville, Tex., as stated under the preceding heading, while 
Mr. Putnam proceeded under instructions to the Office, where he was assigned to duty in the 
gravity party under charge of Assistant E. D. Preston. 

Transcontinental line o.f geodetic leveling exteniied to the westward in JJJissouri .from .fi'jferson City to 
Kansas Ciry.-Upon being relieved early in April, 1891, from office duty, and instructed to pre­
pare for field work, Assistant Isaac Winston proceeded to Jefferson City, Mo., and re-organized 
his party for extending to the westward from a station near that city the transcontinental 
line of geodetic leveling. 

Mr. F. A. Young, aid, reported for duty April 20, and field work was begun the next day, 
and continued to the end of the fiscal year, at which date the lines of leveling of precision had 
been carried to Dresden, Pettis county, a town rn kilometres ( 6·z miles) west of Sedalia, Mo., 
and 125 kilometres (77·7 miles) from the starting point. 

In this distance fourteen permanent bench marks were established. 
The line follows the Missouri Pacific Railway, and the work was executed according to 

the system used for several years past in the standard leveling of the Survey, the forward line 
(west) having been run by Mr. Winston with one instrument, and the backward line (east) by 
Mr .. F. A.Young, aid, with another. 

During the progress of the line westward, advantage was taken of the proximity of several 
of the stations of the transcontinental triangulation to connect them with the line of levels, 
and elevations were thus determined for the points Medlock, Christian, Cole, Heard, and 
Hubbard. 

At the close of the fiscal year the party was actively engaged in prosecuting field opera­
tions. Mr. Winston makes special acknowledgement of fhe valuable service rendered by Mr. 
Young. 

Occupation o.f stations continued and reconnaissance extended .for carrying to the westward in Kansas 
the transcontinental triangulation near the 39th parallel.-Assistant F. D. Granger, in charge of 
the party for extending to the westward in Kansas the primary triangulation near the 39th 
parallel, was engaged at the beginning of the fiscal year in the occupation of the station 
Vine Creek, Ottawa county. Observations of horizontal and vertical measures were completed 
at this station July 22 1 six primary, five secondary, and eleven tertiary objects having been 
observed. The party was then transferred to Iron Mound, a station in Saline county, about 
7 miles southeast of Salina, the county seat. At this point five primary, one secondary, and 
seventeen tertiary objects were observed. Upon completing work here August 13, prepar­
ations were made to take up the reconnaissance for the selection of stations to the westward. 
Beginning August 21, this work was pushed ahead unremittingly till the close of the season, 
November 1 2, at which date connection had been made with the most eastern points of the 
scheme brought into Kansas from Colorado by Assistant F. W. Perkins in 1882. 

The general character of the scheme is one of quadrilaterals. Mr. Granger's object was 
to provide a plan of triangulation requiring as few observing tripods and scaffolds as possible, 
and to avoid the necessity for very high tripods, since these would be totally unprotected from 
the prevailing strong winds, and would be greatly in danger of destruction. The scheme 
submitted, calls for only six signals over 25 feet in height. The sketch accompanying the 
report shows by figures in red the height of signal needeq at each station, and by fihrures in 
hlack the height of each point above sea level. From these it appears that the land rises rap­
idly toward the west from Thompson station, 1 605 feet to station Schmidt, 2 568 feet, a distance 
of upwards of 120 miles. 

From any two of the connecting points shown in the sketch it will be possible to start a 
triangulation either to the north or to the south. Obs7n·ations for differences of heights were 
made with a gradienter. The selection of points for connecting the triangulation with the 
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astronomical station at Ellsworth had to be postponed for want of time. Mr. Granger made 
a cursory examination of the country during the course of his reconnaissance in order to note 
localities that would be suitable for a base line, and reports that lines of from 5 to 12 kilo­
metres in length can be obtained either in the broad valley of the Saline River. west of Salina, 
or on the high prairie in the vicinity of Russell, or on the high land :- the neighborhood of 
Ransom, near Schmidt station. 

Mr. M. A. Coles served efficiently as recorder in the party. 
The statistics of the season's work are as follows: 

Reconnaissance: 
Area of, in square statute miles------------------------------------- z 574 
Lines of intervisibility determined as per sketch submitted _________ _ 
Number of po in ts selected for scheme _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ l 8 

Triangulation: 
Area of, in square statute miles ___________ .. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 408 

Stations occupied for horizontal measures____________________________ 2 

Stations occupied for vertical measures ______________ .. ______________ z 
Number of geographical positions determined _______________ . ____ .. _ _ 3 
N um her of elevations determined trigonometrically _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 3 

In the spring of 1891 Mr. Granger was instructed to organize his party for the occupation 
of the stations selected during his reconnaissance. 

Leaving Washington May 19, he arrived at Junction City, Kans., on the 23d, and having 
re-organized his party, began the erection of signals preparatory to observations of horizontal 
directions. By the close of the fiscal year four signals had been built, tvYO of ·which were 
observing tripods, and a fifth signal, also an observing tripod, and 57 feet high, was well 
underway at station Heath. At this station on June 24, the party went into camp, and began 
observations soon after June 30. 

Progress subsequent to that date will be stated in the next Annual Report. 
Extension of the transcontinental triangulation near the 39th parallel to the ztYstwan! and ,-asfa,ard 

from Fort T-Vallace, Kans.-ln May, 1891, Assistant F. Walley Perkins was instructed to proceed 
to Western Kansas and organize a party for the extension to the westward and east\vard of 
the primary triangulation near the 39th parallel from the vicinity of Fort ·wallace at the head 
waters of the Smoky Hill River. 

The building of signals was begun May 7, the points of the reconnaissance of 1881, having 
been, for the most part, readily recovered. All arrangements for the ·work were l'ompleted 
by the end of the fiscal year, and some observations had been made at station 1Vallace Bluffs. 
An abstract of progress with statistics will be given in the next Annual Report. 

Duty assigned to Mr. Perkins in Alabama and Louisiana earlier in the fiscal year is 
referred to under a preceding and a subsequent heading in this report. 

.lfydrographfr surveys on the coast of Louisiana. between Barataria Bay and Last Island.-After 
finishing the hydrographic resurvey of Aransas Pass Texas, a report of which appears nnder 
a following heading, Lieut. Edward W. Hughes, U.S. N., Assistant Coast and Geodetic Survey, 
commanding the steamer Bache, proceeded under instructions to the coast of Louisiana, 
and took up the hydrography of a part of the coast about 45 miles in length, extending· 
from the middle of Grand Isle to the eastern end of Isle Derniere From the coast line the 
soundings were carried off-shore to the outer 10-fathom curve. 

In addition to this, hydrographic surveys were made of Lake Pelto, and of Terre Bonne, 
Timbalier, and Caminada Bays and their entrances. The weather being exceptionally 
favorable, the hydrography, begun March 13, 1891, was prosecuted with but few interruptions 
until April 24, when it was completed. 

The results of this survey are shown on four projections, three for the inshore or boat 
work on a scale of 1-20 ooo, and one for the off-shore or steamer work on a scale of 1-80 ooo. 

Lieut. Hughes remarks that the shores of Terre Bonne Bay are entirely uninhabited, and 
those of Timbalier Bay are nearly so. On West Timbalier Island about half a dozen small 
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houses, and about as many scattered along the eastern an<l western shores of the Bay were 
the only signs of human habitation encountered until after passing the mouth of Bayon La 
Fourche, when the country becomes thinly settled. 

The waters of Terre Bonne and Timbalier Bays are deserted except by a few luggers. 
Beds of oysters (uncultivated) are found in Lake Pelto and in Terre Bonne and Timbalier 
Bays; they are of excellent flavor, but the beds have been nearly exhausted in recent years 
to supply the demands of a migratory canning establishment, for some time at Morgan City, 
but since removed to Mobile, Ala. 

Lieut. Hughes gives, in his report, full details respecting the tidal observations, which 
were begun March 13, and continued without interruption (from 6 a. m. till 6 p. m.) to the 
close of the season. The tide-gauge was established at Timbalier Light-house. For nearly 
one-half of the time occupied in the sun-ey there was an extraordinary persistence of south­
easterly winds, producing unusually high tides on the coast and in the bays; hence the plane 
of reference obtained for the soundings was probably somewhat above the normal. 

In the passes and entrances of the bays the tidal currents are of considerable strength 
and usually set fairly in or out as the tide flows or ebbs, and in a direction generally normal 
to the coast line. 

The officers attached to the Bache were Lieut. W. L. Burdick, U. S. N., Ensigns W. W. 
Bnchanan, J. F. Luby, Ford H. Brown, and W. B. Hoggatt, U.S. N. 

Following are the statistics of work on the coast of Louisiana: 
Hydrography: 

Area sounded, in square geographical miles _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 983 
Number of miles (geographical) run while sounding _____________ r 5u 

Number of angles measured. ___________ ------------------------ 8 379 
Number of soundings ------ ------ -------- ------ ____ ---- ---- ---- 55 422 

Number of specimens of bottom preserved __________________ ---- 50 

On May 1, 1891, the Bache left New Orleans for New York, and upon her arrival, ·May II, 

at the last named port, Lieut. Hughes proceeded at once to refit her for a season's work on 
Nantucket Shoals, in continuation of the important resurvey which had been placed in his 
charge in the summer of 1890. An abstract of his report of this work during 1890 has been 
given under a preceding heading. 

Reconnaissance for the connection of the triangulation of the kfissi'ssz"ppi River in the vicinity of 
./Jonaldsonn'/le with that ef the Gulf of Mexico l>y 1vay of the Atcha.fa!aya Rinr.-In January and 
February, 1891, Assistant F. W. Perkins made a careful reconnaisance of the country between 
'.\forgan City at the head of the Atchafalaya River and Napoleonville on Bayou La Fourche, 
about 12 miles south of Donaldsonville on the Mississippi River, with a view to deter­
mine the practicability of laying out a scheme of triangulation which would furnish a satis­
factory check upon that of the Gulf by connecting it with the triangulation of the Mississippi. 

He found that the greater part of the region examined was a swamp or floating marsh, 
heavily wooded with cypress, gum, ash, oak, etc., the trees being generally from 85 to 100 feet 
in height, reaching occasionally 1 ro or 120 feet, and so much enlarged at the base that trunks 
18 inches in diameter were often from 4 to 5 feet in diameter at chopping height. Water 
stands on most of this area at depths of from a.few inches to 2 or more feet. 

As th•; ground offered no sufficient support for large signals of the usual type, and since 
the opening of lines through such heavy timber would entail a very large expenditure, Mr. 
Perkins reported the facts to the Office, suggesting at the same time a series of expedients by 
which stations could be occupied and a connection finally effected between the two systems 
of triangulation. The Superintendent, upon a review of the subject, decided that it would 
not be advisable to enter upon the work for the present, and accordingly Mr. Perkins was 
instructed to disbarid his party and return to Washington. 

In April he was directed to make preparation for ta~ing up the primary triangulation 
near the 39th parallel westward and eastward from the vicinity of Fort Wallace, Kans. 
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Observations o/ the magnetic elements, absolute and d~lferential, continueii at the automatic registry 
station, San Antonio, Tex.-Reference was made in the last Annual Report to the establishrnen 1. of 
a self-registering magnetic station at San Antonio, Tex., during 1889-1890; to the heginning 
of a photographic record of changes in magnetic force on March 17, 1890, umler direction of 
Assistant Andrew Braid, and to the transfer of the direction of the work on May 2 3 to Assistant 
R. E. Halter, aided by Mr. L. G. Schultz. 

11r. Halter has submitted his report for the fiscal year 1891. On July 1, 1890, only the 
unifilar and bifilar magnetographs were in position and recording, the ,·ertical force magnet 
having been taken by Mr. Braid to \;vashington to have remedied certain defects found in its 
original construction. Upon its return to San Antonio, July 24, Mr. Halter placed it in posi­
tion, determined its scale value by oscillations and deflections, and hy August l had it adjusted 
to begin its continuous record. From that date the record of all three magnetographs was 
continuou;; throughout the year, except that on September 17 there >vas a loss of six hunrs 
occasioned by the breaking of the clamp of the unifilar cylinder after the clock had been 
started, th us stopping the driving clock. 

Time was determined by observations made on or near the first of each month, an<l on the 
14th, 15th, and 16th of every month absolute determinations of the magnetic declination, dip, 
and intensity were obtained. The sca1e values of the bifilar and vertical force magnets were 
determined by observations on seven different days. 

Ear1y in October an electrical street railway was put into operation about ,1:{ of a 
mile south from the observatory, and its influence was very materially felt on the magnets 
and shown on the records. It is quite apparent, since the effect of this railway npon the 
automatic record has been investigated, that another site will have to be selected for tl1c 
observatory, one that '.Vi11 be entirely free from the possibility of such a disturbing force. 

Mr. Halter acknowledges the very efficient service rendered by Mr. Schultz, who dicl th'-' 
gTeater part of the work under his supervision. 

The statistics for the year are as follows: 
Number of observations for time _________ .------------------------------ 288 
Number of observations for temperature ____________ . _______ -- •• _______ . .+ 959 
Number of scale readings (eye) ______ • ____________ . _________ . __________ . 
N um her of hourly scale readings from traces (unifilar) _________________ _ 

2 136 

8 754 
Number of hourly scale readings from traces (bifilar) ______________ --·--- 8 75.1 
Number of hourly scale readings from traces (vertical force)------------- 8 034 
Number of observations for absolute declination __________ . ___ . ________ _ 
Number of observations for absolute intensity . _____________________ . __ _ 

Number of observations for absolute dip--------------------------------

I 225 

I 152 
3 586 

N um her of observation~ for seal e values . ____________ .. ____ . __ . _ . ______ . l 344 

Hydrographic resurz1q o/ Aransas Pass, entrcur.·c to Aransas Bay, Te.xas.-A resurvey of the 
entrance to Aransas Bay, Texas, having become desirable by reason of shore line and hydro­
graphic changes on the bar and in Aransas Pass since the survey of 1875, Lieut. E. M. Hughes. 
U.S. N., Assistant, Coast and Geodetic Survey, commanding the steamer Bache, was instructed 
to proceed to the coast of Texas and make a detailed survey which should develop the channc I 
into Aransas Bay and indicate the changes that had taken place since the last survey. 

The Bache arrived off Aransas Pass early in the morning of February 22, 189r, but on that 
<lay and the next so heavy .a sea was breaking.over the bar as to make its passage impracticable 
by the steamer's boats. Lieut. Hughes thereupon signaled the life-saving station, and by 
means of the surfboat which came off in response to his request he landed an ufficer with a 
small party to establish a tide gauge and set up signal poles. Tidal obserYations were beg-1111 
on the evening of the 23d, and on the 24th, the surf having sufficiently subs;ded. the whale­
boat landed with a sounding party and camp outfit, followed next day by a similar party. 
Roth crews remained on shore till the completion of the hydrographic work on March 2. 

None of the points of the former survey being extant, with the exception of Aransas 
Lighthouse, Lieut. Hughes availed pimself of a tracing of the U.S. Engineer's survey of 1887, 



 

UNITED STATES COAST AND GEODETIC SCRVEY. 

::;calc 1-5 ooo, which was forwarded to him from the office with the projection indicating the 
limits of his work. This tracing exhibited a number of points determined by triangulation 
from a carefully measured base. Most of these points were found without difficulty. Coor­
dinates for plotting them were kindly furnished to Lieut. Hughes by Maj. C. J. Allen, U. S. 
Civil Engineer. 

The tide gauge was placed at the end of the boat wharf at Ropesville, on Mustang Island, 
just inside Aransas l'ass, and one mile distant from the bar. Tides were observed here con­
tinuously day and night till the close of field work, the mean range found from twelve high 
and tweh-c low waters being 0.61 of a foot. 

On the bar a depth of but 7 'A feet ·was found at mean low water. Owing to the general 
trend of the coast in this locality, the northers almost invariably haul to the northeast and to 
the eastward and raise as dangerous a sea on the bar as do the winds from the southward. 
Lieut. Hug-hes was informed by the master of the Light-house supply steamer Armeria that 
Aransas Rar is the only one on the coast from Eastport to the Rio Grande where he does not 
attempt to use his large steam launch, and the Assistant U.S. Engineer stated that during their 
survey of Aransas Pass a month had sometimes passed during which the seas were so contin­
uously heavy that they could not do a day's hydrographic work on the bar. 

No directions can be given for crossing the bar on account of the absence of notable 
landmarks. There is hut one pilot for Aransas Pass. H1: maintains two range beacons, and 
shifts them with the change of channel, hut these are of no value: to strangers, not being suf­
ficiently distinctive. A few small coasters, regular traders, of from 50 to So tons are at present 
the only vessels entering the Pass, and they have the stage of water on the bar indicated to 
them by a pre-arranged signal from shore. 

;'vlarked changes in the shore lines of the Pass were noted upon comparison with the shore 
lines of the survey of 1875. These changes have been indicated on the progress sheet which 
has been sent to the office by Lieut. Hughes with his records. 

The officers attached to the Baclte were Lieut. \V. L. Burdick, U.S. N.; Ensigns W.W. 
Buchanan, J. F. Luby, Ford H. Brown, and W. B. Hoggatt, C. S. N. 

Follo\ving are the statistics of the work: 
llydrography: 

Area surveyed, in square geographical miles ______ ·-----------·----- 10 

Miles (geographical) run in sounding_______________________________ 14 
Number of angles measured __ __ _ _____ _ ___ __ __ __ __ _ _ _ ____ _ ___ _ ___ _ _ 1 566 

Number of soundings---·----------------------------------------- 10526 

Upon the completion of the resurvey of Aransas Pass, Lieut. Hughes proceeded in the 
Bache to execute hy<lrographic surveys in the vicinity of Terre Bonne Bay, Coast of Louisiana. 

Reron!laissanu .for ir triangulation o.f the boundary line between the United States and ,U exico along 
tl1t Rio Grande .from El Paso, Texas, to the southward and southeastward.-Instruetions bearing Cl.ate 
of November 18, 1890, issued to Assistant Stehrnan Forney, directed him to proceed to El 
Paso, Texas, for the purpose of making a reconnaissance for a primary triangulation to extend 
wuthward and eastward along the .Mexican Boundary, and ultimately to extend to the mouth 
of the Rio Grande, the points being selected with a view to this extension and also to the 
subsequent execution of a secondary or tertiary scheme of triangles for topographical pur­
poses. He was directed also to provide for the connection of his scheme with the Boundary 
'.\Ionument at Fort Bliss and with the base lines measured near Sierra Blanca l;>y the U.S. 
I ~cological Survey and by the Texas Geological Survey, respectively. 

Mr. Forney left Washington, in pursuance of these instructions, on December 3, and pro­
ceeded to El Paso, stopping two days on the way at Houston, Texas, to confer with Prof. W. 
H. Streeruwitz, of the Texas Geological Survey, respecting the facilities for water and trans­
portation in the western part of the State. 

Upon his arrival at El Paso, December IO, he visited E1 Paso Peak, Mexico, and the 
Boundary Monument on the Mexican side of the Rio Grande, near Fort Bliss ; also Franklin 
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and Orange Peaks, northeast of El Paso. ~Ir. Forney had been advised that as fa1· as practic­
able it would be well for him to locate his stations on the American side of the Rio Gr:mc1e, 
but letters were furnished to him from the Department of State which facilitated his negotia­
tions with the Mexican authorities when it should become necessary for him to occupy 
Mexican territory. He left El Paso with his party on December 2j, and proceeded to Cerro 
Alto in the Hucco Mountains, camping at the Hueco Tanks. This remarkable and interesting 
formation he describes as an immense pile of rocks, 325 feet high, standing alone on the 
prairie, and resembling the crater of an extinct volcano, with hundreds of natural tanks, many 
of them filled with rain water, and containing from 50 gallons to 10 ooo gallons each. From 
these tanks it is 25 miles to the nearest water, except a small tank near the summit of Cerro 
Alto, s miles to the northeast. 

The full report of his reconnaissance from El Paso to the Capote l\fountains, 170 miles to 
the south and cast, which :'.\fr. Forney has submitted, accompanied by a sketch, gi\·e;; detailed 
imforrnation regarding the localities selected for stations of the proposed triangulation, 
stating in each case the facilities for obtaining water and forage, the distances to which 
provisions and camp equipage will have to he packed, etc. The highest mountains \'isite<l 
were Navajo Peak, Mexico, 6 67 5 fret in elevation ; Cerro Alto, Tex., 7 150 feet ; Organ Peak, 
Tex., 6 300 feet; Franklin Peak, Tex., 5 500 feet; Sierra Blanco Peak, Tex., 7 400 feet; Boracho 
I'eak, Mexico, 6 800 feet; Livermore Peak, 8 300 feet, the highest peak in the Eagle ~fountains, 
Texas, a point from which all of the stations but four in the scheme are visible; Bosque 
Bonito, Mexico, 6 500 feet, and Van Horn Peak, 6 070 feet in tpe Van Horn ~fountains, Tex. 

The scheme of triangulation, as developed, covers an area of 4 440 square statute miles, 
and to complete the triangulation to the end of the reconnaissance will involve the occupa· 
tion of twenty-fiye stations, five on the Mexican and eighteen on the American side of the 
Rio Grande. 

A gooc1 connection of the scheme was developed with the base lines measured by the 
United States and the Texas Geological Surveys, respectively; either or both lines can be con­
nected with the primary work. A 10-mile base m·er an almost level country can he measured 
if required anywhere on the plateau between El Paso, Tex., and the Quitman l\Iountains. 
Both ends of the line defining the 105tb meridian, and measured by Prof. R. S. Woodward, 
can be connected with the scheme. 

Mr. Forney states that his letters from the Mexican Legation at ·washington ensured 
himself and party a kindly reception'and courteous treatment from the Mexican authorities. 
He expresses his indebtedness to Prof. \V. II. Von Streeruwitz, of the Texas Geological 
Survey, for valuable information relating to the country, and for allowing Mr. Ralf Von 
\Vyszecki, of that Survey, to accompany him as foreman. Mr. \"on \Vyszecki was \Yell 
acquainted with the location of all the water tanks and holes on the American side of the Rio 
Grande, and the party thereby saved much time that would have heen spent in hunting for 
water. Mr. Forney has appended to his report a special report on the general geological 
features of the country, prepared at his request hy Mr. Von \Vyszecki. 

Mr. \V. R. Martin, Division Superintendent, El Paso Division, Southern Pacific Railroad. 
gave to his agents, conductors, and other employes, directions to render any assistance in 
their power to the reconnaissance party. 

Duty assigned to Mr. Forney on the coast of Maine and of Florida <luring the fiscal year is 
referred to under separate headings in this volume. 
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1891. 

WESTERN DIVISION. 

STATES AND TERRJTORIES BETWEEN THE ROCKY MOU~TAINS AND THE PACIFIC. 

40. California. 44. Montana. 48. Colorado. 
41. Oregon. 45. Wyoming. 49. Territory of Arizona. 
42. Washington. 46. Nevada. 50. Territory of New Mexico. 
43. Idaho. 47. Territory of Utah. 

Progress Sketches No. z, Nos. 4, 5, 6, Nos. 10 to 13 inclusive, and Nos. 17 to 20 inclusive, 
show the localities of field work in the \\Testern Division. A list of Progress Sketches will be 
found at the close of this volume . 

. Establishment of a trial course t?jf t/1e Pacific coast /or the speed trials o/ the new naval cruiser, San 
Francisco.-The detail of Lieut. D. Delehanty, U.S. N., Assistant Coast and Geodetic Survey, 
commanding the steamer Hassler, for the work of iaying off a measured trial course not less 
than 40 miles in length off the coast of California for the speed trials of the new naval 
cruiser San Francisco is referred to more fully under the heading of "Special Operations." 

\\'ork of this character exemplifies the incidental value to the Government of the exis­
tence of a carefully executed network of triangulation along the coast. An officer entrusted 
with fixing exactly the length of a trial course for naval purposes has at his comman<l a 
number of shore stations, some of them conspicuously marked, and all well determined in 
geographical position, and from these can select such points as will enable him .to define with 
all needful accuracy the limits required. 

Lieut. Delehanty reported the completion of his special survey July 31, 1890, and then 
took up the recovery and permanent marl>:ing of a number of triangulation stations in the 
vicinity of Santa Barbara. After that he was assigned to the charge of hydrographic surveys 
in the vicinity of Cape San Martin. 

Completion o/ the hydrography (If t1ie coast(// California i11 the 11ici11il)' of I'iedras Blancas and I'(}int 
S11r L~f[hls. Deiermination o/ the f"sition o/ Vo11 Helm Rock in tlu .-•icinity of San Simeo11.-Gndcr 
date of May 29, 1891, Lieut. D. Delehanty, U. S. N., Assistant Coast and Geodetic Survey, 
commanding the Steamer Jiass!er, has reported the completion of the hydrography of the 
coast of California in the vicinity of Piedr~s Blancas and Point Sur Light-houses to the south 
and north of Cape San Martin 

The results of the survey are shown upon three hydrographic sheets, scale 1-20 ooo, and 
include the hydrography of that part of the coast extending from Ragged Point station near 
Arroyo San Carpofero to Cooper's Point, south of Point Sur. 

Lieut. Delehanty rep~rts a1so the success of the search for Von Helm Rock, a serious 
danger to navigation in the vicinity of San Simeon, the exact location of which had not been 
previously determined. This rock is chimney shaped, the area of its top being 15 hy 40 feet, 
and it has slightly less than 15 feet of water o\·cr it at low tide, with from 18 to 20 fathoms all 
around it. It is in the track of coasting steamers bound to San Simeon from the southward. 
and Lieut. Delehanty recommends that it be buoyed without delay. A copy of his report. 
with the following bearings which locate the ro<::k has been serit to the Light-House Bo~r<l. 

B. E~.4'3--5 
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Von Helm Rock bears from Piedras Blancas Light-house S. 630 49' E. (mag.) distant 
II ·38 miles. 

Von Helm Rock bears from San Simeon Wharf S. 47° 44'·E. (mag.) distant r2 miles. 
Von Helm Rock bears from Estero Point N. 640 12' W. (mag.) distant rrs miles. 
Von Helm Rock bears from Cambria Rock S. 30° oo' E. (mag.) distant 1·95 miles. 
Von Helm Rock bears from ·white Rock N. 89° 05 1 W. (mag.) distant r·225 miles. 
For the coast hydrography executed during the season the statistics are: 

Number of miles run in sounding··----- ______ ------ ______ ------------____ 305 
X umber of angles measured ____________________________ . _____________ . _ _ 4 158 

Number of soundings ---------- .. --------------------------· ------ ------ 4543 
For the work of developing Von Helm Rock, the statistics are: 

Number of miles run in sounding______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ r ·7 5 

Number of angles measured--------------------------------------------- 84 
Number of soundings______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 117 

The following-named naval officers were attached to the party on the JTassler: Lieut. 
Charles A. Gove, U.S. N.; Ensigns J. B. Blish, H. B. Wilson, W. L. Dodd and S. R. Hurlbut, 
U.S. N. 

Triangulation and top<~r;raphy on the coast of California between Cape San llfartin and Point Sur.­
At the beginning of the fiscal year the party in charge of Assistant A. F. Rodgers had been in 
the field on the coast of California, between Cape San Martin and Point Sur, since April 17, 
1890, engaged in making a connection of the coast triangulation south of Monterey with the 
main series. 

Eleven stations had been occupied up to June 21; the party was then transferred to Jolon, 
Monterey county, and Sub-assistant Nelson, who had been serving part of the time with As­
sistant Rodgers and part of the time on detached duty, was directed to rebuild signals at the 
following-named stations of the coast triangulation: Silon Peak, San Martin, Alder Top, Lopez, 
and Lopez Point; the signals at the three points first named being needed to connect with the 
primary line Santa Lucia-Rocky Butte. 

This work having been completed on June 10, preparations were at once begun for the 
occupation of stations, and by July 18, the party had camped on Santa Lucia Mountain, 6 ooo 
feet in height, and had commenced observations. Between the 18th and 23d the main station 
and Santa Lucia \Vest were both occupied, and camp was then moved to Cone Peak, 5 ooo feet 
in elevation. Observations at this station having been finished" on july 31, the following­
named points were then occupied in succession: Lnpez, 800 feet high; Lopez Point, 100 feet; 
Boronda, 1 300 feet; Gamboa, 1 600 feet; Rock Slide, 3 700 feet; and Dolon, 1 600 feet; the last 
observations at Dolon having been made August 16. 

To c19se the scheme of triangulation from Cape San Martin to Point Sur there remained 
nuw the occupation o{Rocky Butte, and to this duty Mr. Rodgers gave his personal attention, 
directing Mr. Nelson to remain at J olon to bring up to date the computations of field work, 
and tabulate the geographical positions which would before long be required for the plane 
table projections. 

Observations at Rocky Butte were finished August z9; Mr. Rodgers then went to San 
Francisco on official business, returning September 16 to J olon, where he was engaged during 
the rest of the month in projecting topographical sheets and other duty preparatory to begin-
ning the plane table survey. _ 

The field computations had been brought up hy Mr. Nelson to cover the limits of two 
topographical sheets, including the shore line from Mansfield Cone station to Lopez Point 
station, and in accordance with instructions Mr. Rodgers organized a double party, assigning 
the southern sheet to Mr. Nelson, and taking the northern one himself. 'rhe limits of the 
lower sheet had been partially surveyed during a preceding season by Assistant Rockwell 
11nder the general direction of Mr. Rodgers. · · · 
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The topographical work begun in October was continued without interruption until De­
cember 8, when the two plane table sheets then in hand were finished. During October Lieut. 
D. Delehanty, U. S. N., Assistant coast and Geodetic Survey, who was conducting a hydro­
graphic survey of that part of the coast, requested and received a tracing of the shore line 
from Mansfield Cove to Lopez Point, with descriptions of the stations of the triangulation. 

Mr. Rodgers observes that the crest line included within the area covered by his topo­
graphical sheets is from 3 to 4 miles distant from the ocean, and between 3 ooo and 5 ooo 
feet in height, and that to dilate upon the rough character of the topography would tax the 
descriptive powers of those who had seen it, and the belief of those who had not. 

Upon closing field operations, December 13, for the season, Mr. Rodgers and Mr. Nelson 
left for San Francisco, and began the preparation of the records and results of their work for 
the Archives. During the winter and part of the spring, duplicates of the records and the 
first computations were fo-.:-warded to \Vashington; in these were included lists of fifty-nine 
new geographical positions. 

The importance of resuming field work at the earliest possible time in the spring of 1891 
was kept in view by Mr. Rodgers, hut he did not find it practicable to begin till eady in May. 
He then established himself in camp at Posts, 38 miles south of .Monterey; :Mr. Nelson, who 
had preceded him a few days, having fixed his camp at Gamboa, 25 miles distant, on the 28th 
of April. 

Topographic work with a double party was resumed as soon as the prevailing fogs woul<l 
permit, and steadily prosecuted until June 30, Mr. Rodgers taking up a shore line survey on 
one of the new sheets from Partington station to Pfeiffer Point, and Mr. Nelson having as­
signed to him the shore line on the other sheet extending from Lopez Point to Dolon station. 

The progress of this survey after July 1 will be adverted to in the next Annual Report. 
Mr. Rodgers expresses his appreciation of the efficient service rendered by Mr. Nelson 

during the season. 
For the fiscal year the statistics are as follows: 

Triangulation; _ 
Area, in square statute miles - _ - - - __ - - __ - _________________ - _ _ _ _ _ _ _ _ _ _ _ 550 
Number of stations occupied for horizontal measures_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 o 
Number of geographical positions determined____________________ _ _ _ _ 59 

Topography: 
Area surveyed, in square statute miles ______________________________ _ 
Length of general coast, in statute miles. _____________ : _____________ _ 
Length of shore line of creeks and streams, in statute miles _________ _ 
Length of roads and trails, in statute miles _______ . _ . _ . _____________ _ 

53·4 
I 8·7 
28 
36·5 

.Determinations of gravity 1vith new and impnr.!ed apparatus at stations in Cab/ ornia ,n;d fVas!tt"J1gto11, 
mtd ata station in British Columbia.-A set of the new·and improved pendulum apparatus, already 
referred to under the heading of" Special Scientific ·work" as having been made at the office 
under the direction of the Superintendent, was taken by him to the Pacific coast in April, 1891, 
for the purpose of obtaining differential determinations of gravity at snch points as he should 
select during his tour of inspection upon that coast. 

This set marked A, and containing three half-second pendulums made of aluminum 
bronze, was first used on the Pacific coast at San Francisco. The pendulums were swung- ahout 
the middle of April at the Lafayette Park Observatory of the Coast and Geodetic Snrvcy, 
where the Kater pendulums had been swung by Assistant Edwin Smith in 1883, and the Peirce 
pendulums by Assistant E. D. Preston in 1883 and 1887. 

At San Francisco, the Superintendent had the aid of Sub-assistant Fremont Morse, who 
was directed to report to him for duty in the gravity observations, and who accompanied him 
throughout the work. 

Towards the end of April the Superintendent and Mr. Morse went on board the steamer 
Patterson, Lieut. Commander H. B. Mansfield, U. S. N., Assistant Coast and Geodetic Survey, at 
fort Townsend, W~$hin~ton, and on the 23d of that month left for Port Simpson, B. C., where 
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the Patterson arrived a few days later and took in tow the steam launch Cosmos, which had been 
laid up there during the winter. At Port Simpson a pendulum station was established in the 
yard of the Hudson Bay Company's buildings, and a series of swings of the three pendulums 
obtained. 

The Superintendent then proceeded in the Patterson to Alaska, and occupied a number of 
stations in that territory, reference to which is made under the heading" Division of Alaska." 

Upon returning to the State of '\Vashington in June, the Superintendent occupied a grav­
ity station at Seattle. For the use of the basement of the High School building as a location 
for the station, and for facilities afforded in the work, he expresses his indebtedness to Mr. 
Frank Barnard, Superintendent of Public Schools. The \Vestcrn Union Telegraph Company, 
with the liberality that has always characterized its dealings with the Coast and Geodetic 
Survey, furnished time signals from the Mare Island Navy Yard at San Francisco. Assistant 
Pratt joined the party at Seattle, and aided in many ways in expediting the work, especially 
in respect to local arrangements. 

Early in July the apparatus was carried to the Lick Observatory, on Mount Hamilton, 
California, and a series of swings were made there at the station which had been occupied in 
1887, by Mr. Preston, with the Peirce pendulums. At Mount Hamilton, the hospitalities of the 
Director of the Lick Observatory, Prof. E. S. Holden, were extended to the party, and 
everything that could be asked was done, precisely as in all former occupations of this im­
portant point by parties of the Survey. The necessary time observations were undertaken 
by the Observatory and carried out with great care and exactness; indeed the Survey is under 
obligations for assistance to the entire corps of astronomers resident upon the mountain. 

At all of the stations occupied upon the Pacific coast, the Superintendent was assisted by 
Mr. Morse, and he desires to express his appreciation of the very conscientious and highly 
satisfactory manner in which the duties assigned to that officer were discharged. 

Although the operations at the Lick Observatory, and those about to be mentioned, do 
not all belong to the fiscal year represented in this report, yet some mention of them is neces­
sary to a complete statement of the nature of the gravity campaign, the.determinations being 
those of relative gravity, and it being essential therefore that they should be referred to the 
two base stations, the Smithsonian Institution, Washington, D. C., and the Stevens Institute, 
at Hoboken, New Jersey. 

Upon returning from the Pacific coast, the pendulums were first swung at the Smithsonian 
Institution, the Superintendent having the aid of Assistant Smith, and of Mr. E. G. Fischer, 
Chief Instrument Maker to,the Survey. At Hoboken, also, Mr. Smith aided in the work. At 
both of these base stati<ms, during the progress of the pendulum swings in October and in 
November, 1891, time signals were received from the Naval Observatory, for which Dr. Men­
denhall expresses his thanks to Capt. F. V. McNair, U. S. N., Superintendent of the U. S. 
Naval Observatory, to Prof. S. J. Brown, U.S. N., in special charge of the Time Service, 
and to the Western Union Telegraph Company for the care with which the signals were trans­
mitted. 

A full report of the gravitation work here briefly referred to will be found in Appendix 
No. 15, Part II, of this Annual Report. 

Primary triangulation and general charge o.f the operations o.f civilian parties upon the Pacific coast. 
Observations .for investigating the variations o.f latitude. Moon culminations at the astronomical station, 
Lafayette Park, San Francisco, in connection wit/1 thvse observed b)' the Alaska Boundary parties, etc.-In 
virtue of the assignment of Assistant George Davidson to the general charge of the operations 
of the civilian parties upon the Pacific coast, which has been in force for several years past, 
he continued to submit to the Superintendent plans for the prosecution of the work of those 
parties in the States of California and \Vashington and in the Territory of Alaska; he' conferred 
with the Assistants and Sub-assistants, examined all estimates and referred them to the Super­
intendent, and received and transmitted all official correspondence between the Superintendent 
and the officers of the Survey on duty on the Pacific coast. 
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Special reference to ~fr. Davidson's charge of the Sub-office at San Francisco is made 
under a heading near the close of this part of the volume. In October, 1890, upon the return 
of Mr. Mark B. Kerr, of the U. S. Geological Survey, from the attempt to ascend Mount St. 
Elias, he was given the use of a drawing table in the Sub-office for preparing a map of his 
explorations. A photograph of this map was transmitted to the Superintendent. Assistance 
was rendered also through :Mr. Geo. F. Davidson to ::\Ir. E. J. Glave, who had returned from 
Alaska after descending one of the branches of the Alscgh River. Under ;\Ir. Davidson's 
supervision several hundred of his photographic films were developed. 

Occupation of the primary triangulation statio11, Mount Conness.-Reference was made in the last 
Annual Report to the beginning of preparations in June, 1890, for the occupation of Mount 
Conness, a lofty peak of the Sierra Nevada, by the main triangulation party of Assistant David­
son. 

At the beginning of the fiscal year, Assistants J. J. Gilbert and Isaa<; Winston and Sub­
assistant Frement Morse, who had been detailed for duty in the party, were actively at work 
upon the approaches to the mountain, the summit of w.hich is about 12 500 feet above the 
sea. The force of laborers, heliotropers, and wagoners was divided into three camps with 
Mr. \Vinston in the lead, and had a continuous struggle to cut through miles of snow drifts, 
repair roads, and get the teams with but half-loads over the many long and heavy grades. A 
bridge had to be rebuilt over Y.osemite Creek; this was done by Mr. Gilbert, the creek, 40 feet 
wide and 6 feet deep, tearing like a torrent. A lower camp was finally established as the limit 
of wagon transportation at Soda Springs in the Tuolumne Meadows, 8 680 feet above the sea, 
and from this a pack trail was made to the summit, the camp for the observing party being 
fixed 300 feet below. The tents were pitched in holes dug into the sharply sloping mountain 
sides of disintegrated granite, and protected on the down-hill side by dry walls. 

Mr. Davidson arrived at the summit August 2 and examined it with Mr. Gilbert; he found 
it an irregular crag of less than 8 feet square that had been broadened by fitting in rocks; 
the pier for the theodolite was of cement and rock; the observatory had been built by Mr. 
Gilbert with boards brought over 100 miles, and was stayed by sixteen sets of double wire 
secured to outlying rocks. 

Around this granite buttress there is a sheer descent of about I 400 feet. Life lines were 
a necessity in getting to the top. 

Heliotropers having been posted by Assistant Lawson at Mount Mocho and Mount Diablo, 
by Mr. Winston at Round Top, Mount Grant, and Lone Mountain, and an azimuth mark and 
reference station established by Mr. Finley, recorder, at Mount Hoffman ( 10 800 feet in height), 
the theodolite was mounted by Mr. Davidson and observations were. begun. 

The work of observing was then subdivided as follows: 
Assistant Davidson, with Mr. Edmonds as recorder, made the noon and afternoon obser­

vations for horizontal directions, azimuth, and vertical measures by micrometer; Assistant 
Gilbert, with Mr. Edmonds as recorder, the morning observations for horizontal directions; 
Assi~tant \Vinston the magnetic observations and vertical angles, and Sub-assistant Morse, 
with Mr. Finley as recorder, the observations for time and latitude. The connection of the 
primary station with the observatories for latitude, time, vertical angles, and magnetics was 
made by Assistants Davidson and Gilbert, who measured a base and observed the horizontal 
angles required. 

At this great elevation it was found that results for measurement of horizontal direct10ns 
- from noon observations were as satisfactory as those from observations made in the aftcrnvon. 

The morning was, however, the best time for observing; by noon the heated air from the 
profound depths on the south and west ascen~ed, and disturbed greatly the images of the 
heliotropes. Moreover, in the afternoon, great masses of cumulus clouds would form along 
the whole crest-line of the Sierra, move northeastwardly and develop terrific thunder squals 
and vivid lightning. 

From long previous experience in observing, Mr. Davidson determined to observe once only 
in any one position, except on lines over 100 miles long. During the measurement of hori-
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zontal directions therefore, he moved the theodolite into forty-seven positions, thus doubling 
the number of i:,>raduated lines read upon the microscope micrometers. The former number 
of positions, with two observations or more in each, was twenty-three. 

l\Ir. Davidson remarks that he had never before been placed where he found it not prac­
ticable to observe for azimuth at night. But as it was impracticable at Mount Conness, he 
adopted the plan of observing upon Polaris at any hour angle when the atmosphere was steady 
enough to permit the star to be seen. At the best of times the star was a very minute object, 
and the telescope had to be pointed very closely in order to find it.. Results for azimuth were 
secured in twenty-nine of the forty-seven positions. 

Time and latitude were determined at a station established on a rocky level table just 
under the rocky trail from the summit and 250 feet below; time being observed by Mr. Morse, 
and latitude on one night by Mr. Gilbert, on five nights by Mr. Winston, and on four nights 
by Mr. Morse. For time, the Davidson Meridian Instrument No. 1 was used, and for latitude 
the Troughton and Simms Zenith Telescope :-Jo. 1. 

Magnetic observations, which included measures of magnetic declination and the mag­
netic intensity were made through three days by Mr. \Vinston, at a station near the latitude 
observatory. 

Measurements of vertical angles by double zenith distances were made by Mr .. Winston • 
with vertical circle No. 80. Heights of the surrounding peaks of the Sierra Nevada and of 
the mountains in Nevada were determined by Mr. Davidson w:ith a small verticle circle at a 
point eccentric to the main station, getting measures upon twenty or thirty objects. 

The work at Mount Conness was finished on September ro, r 890, and every effort was then 
made to push out of the field before the snows began. Fortunately the whole movement of 
instruments and camp equipment dQwn the mountain to the lower camp at Soda Springs and 
thence by wagons 120 miles to Oakdale was carried ouf without an accident. At the lower 
camp Mr. Davidson acknowledges his indebtedness for much local information and many 
favors to Mr. John Lambert, who has a claim there, and acts as guide, etc. 

To his colleagues in the work, both officers and men, Mr. Davidson expresses his high 
appreciation of their indefatigable labors. 

Upon returning to San Francisco he made a special report in answer to a letter from the 
Secretary of the Interior with regard to the alleged spoliations in the Yosemite Valley and 
Mariposa Big Tree Grove. '.l'his report, bearing date of November 8, 1890, was transmitted to 
the Secretary of the Interior_ through the Superintendent. He made also, at the request of 
the Superintendent, in November, a special unofficial report upon the principal lines and 
features of work over land and water on the Pacific coast. 

Following are the statistics of the observations made on Mount Conness:­

Triangulation: 
Number of main stations observed upon-----------------------------
Number of peaks observed upon for direction _ ---- ___ -- _____________ _ 

Azimuth (Polaris): 
Number of days of observation------------------·-,-------------------
N urn her of sets or positions ____________ " ___ • _______________________ _ 
Number of paintings on reference mark and on star _________________ _ 
Number of ocular pointings _________________________________________ _ 

Latitude: 
Number of pairs observed for latitude ________________ • _____________ _ 
Average number of observations on a pair __________________________ _ 

5 
II 

14 
29 

580 
I 160 

Observations for latitude at the Lafayette Park astronomical station, San Fr.ancisco.-U nder the head­
ing "Special Scientific Work" reference has already been made in this volume to the inves· 
tigation of the subject of variations in latitude undertaken by the Survey in cooperation with 
the work of the International Geodetic Association. In May, 1891, Assistant Davidson having 
received instructions to begin a series of latitude observations in conformity with the plan of 
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the Association, prepared a suitable list of stars, and began observations at the Lafayette 
Park astronomical station, San Francisco, on the 25th of that month. 

Assistant Gilbert and Sub-assistant Morse took part in the latitude work. In the obser­
vation for time, Mr. Frank W. Edmonds assisted, and in those for value of micrometer Mr. 
Edmonds and Mr. Thos. D. Davidson. 

The stars to be observed for latitude with the zenith telescope were arranged in groups, 
the first two groups being composed of fourteen pairs and triplets. The observations were 
made every clear night, and each group was observed for three hours. Up to June 30, thirty­
six pairs of stars had been observed upon thirty nights, and four hundred and thirty-eight 
observations had been made upon 71. Ursae Minoris on seven nights for the value of the 
micrometer screw. 

A final report of this work will be submitted by Mr. Davidson. 
Secular change of the magnetic declination.-In order to keep up the regular series of magnetic 

observations at the station "Presidio" of 1852, Mr. Gilbert by direction of Mr. Davidson 
observed the magnetic declination, horizontal force, and dip through eight days in the month 
of October_ This was longer than the usual series because there appeared to be large and 
unusual magnetic disturbances upon two occasions. The records and computa1'ions of these 
observations were transmitted to the Archives. 

Moon c11lminations observed at the Lafayette Park station, San Francis10, in connection with those 
intended to be taken by the Alaska Boundary parties.-In order to obtain data for determining with 
as much accuracy as the method of moo11 culminations would admit of, the longitudes of the 
stations occupied on the 14rst meridian by Assistant McGrath at its crossing on the Yukon 
River, and by Sub-assistant Turner on the Porcupine River, in the Alaska Boundary work, 
Mr. Davidson was instructed to have observations of lunar transits made at the Lafayette 
Park station, San Francisco, in connection with those which Messrs. McGrath and Turner 
were to make in Alaska. 

Observations at San Francisco were begun in the October lunation and continued every 
available night to include the lunation in :\1arch, sixty-four lunar transits and seven hundred 
and sixty-four transits of stars in connection therewith having been observed. The work was 
arranged thus: the observations during November, 1890, and January, 189r, were made by 
Assistant Gilbert; those during October and December, 1890, February, r891, and the last part 
of the· March lunation by Sub-assistant Morse. For. the first half of the March lunation, 
Messrs. Gilbert and Morse observed for personal equation. All of the observations were 
computed by Mr. Morse. 

Tidal stations at Sausalito, Calzforda, and Kadiak Island, Alaska.-These tidal stations are 
referred to under separate headings. 

Coast Pilot of Ca!tfornia, Oregon, and 1"Vashington.-Mr. Davidson has continued to gather mate­
rial supplementary to the fourth edition of the Coast Pilot of California, Oregon, and ·washing­
ton, and has on hand about 150 pages in manuscript, with much material not yet arranged. 

Continuation of the tidal record at the automatic tidal station, Sausalito, Ba)' of San Francisco.-Mr. 
Emmet Gray has continued to keep up the tidal record at foe automatic tidal station, Sausalito, 
Bay of San Francisco, under the direction of Assistant George Davidson. The record at this 
station was begun February 10, 1877. Mr. Davidson has examined each month's tidal roll and 
tabulations, and has transmitted them to the office. 

Levelings were made monthly between the staff and the two bench marks. This work 
was done at first by Sub-assistant Morse, but latterly by M. F. W. Edmonds, who makes also 
the transit observations at the Lafayette Park station for determining the error and rate of 
the Sausalito tidal chronometer. 

At the request of the Superintendent, Mr. Davidson submitted several forms of tide tables 
with illustrations, and transmitted forms proposed by Assistant Rodgers and by Mr. George F. 
Davidson. 

Completion of resurveys and examinations of suundings in Suisun Ba_y, Karquines Strait, and 
vkim~.-Lieut. D. H. Mahan, U. S. N., Assistant Coast and Geodetic Survey, commanding 
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the steamer McArthur, whose re-surveys and examinations of soundings in Suisun Bay, Kar­
quines Strait and vicinity, were referred to in the last Annual Report, has made a supple­
mentary report with regard to the alleged shoaling of Karquines Strait, and respecting the 
channel leading to Suisun Creek, and under date of August IS, 1890, states that the records 
of his season's work have all been finished and forwarded to the office. 

Lieut. Mahan states that the current along the north shore of Karquines Strait from 
Benicia Arsenal Wharf to the Pacific Ferry Slip is so swift as to make any great shoaling out 
of the question, and that the channel through the whole length of the Strait has not shoaled 
perceptibly. Near Martinez from Suisun Point to the Nevada docks, slight shoaling may 
have occurred owing to the formation of the land and the lessening of the current. 

The channel leading to Suisun Creek was examined, and a through channel more to the 
westward was established, the best water being nearer to the Solano county shore than before. 
Other examinations were made of channels and shoals in the localities under survey, and the 
details of changes are given at length in Lieut. l\1ahan's report. 

A request having been received from the Secretary of the Navy for the detail of the 
steamer M£Arthur to assist in the speed trial of the· new naval cruiser San Francisco, Lieut. 
Mahan was directed to report for this service to Commodore John Irwin, U.S. N. · 

Topographii: and Jiydrographic surveys in Coos .Bay, Oregon, and primary triangulation north of 
San Francisco .Bay.-Assistant E. F. Dickins, under date of December 4, 1890, has reported the 
completion of the topographic and hydrographic re-surveys of Coos Bay, Oregon. At the 
beginning of the fiscal year he was ()Ccupied with the hydrography of 'the upper bay, having 
established a tidal station at Marshfield where hourly observations of the tides were taken 
for over a month to obtain a plane of reference for the soundings. Tide staffs were 
erected also at the upper limits .of the hydrography at stations Coos River, Catching Slough, 
Isthmus Slough and Coal Bank Slough, simultaneous observations being taken at each in 
connection with the Marshfieid gauge for difference of time and height of tide. 

After finishing the upper bay hydrography, August 19, Mr. Dickins transferred his party 
to Empire City, and having obtained the privilege of occupying the Government buildings at 
Rocky Point opposite the entrance to the Bay through the kindness of Capt. Thomas W. 
Symons, U. S. Engineers, he took up the topography of South Slough and that of the coast 
south of Cape Gregory. Work was carried on until October 25, when the prevalence of un­
favorable weather rendered it advisable to dose field operations. Mr. Dickins had his party 
on board the steamer for San Francisco October 31, but was bar bound till November 8. 

In his report he notes the rapid development of the country about Coos Bay duriHg the 
year that had elapsed since the beginning of his survey. A new town "Glasgow" had been 
located opposite North Bend, a wharf 3 ooo feet long built out to the channel, streets had been 
laid out and graded, and a hotel and other buildings erected. Other town sites in process of 
improvement are Yarrow, between North Bend and Porter, and East Marshfield directly 
opposite Marshfield. The Coos Bay and Roseburg railroad is in course of construction. 

Mr. Ferdinand Westdahl, draughtsman, was attached to the party during the season, and 
to his active and ready cooperation Mr. Dickins attributes much of the success of the work. 

The statistics are: 
Hydrography: 

Number of miles (geographical) run while sounding ---- ------ ---·--
Number of angles measured ________ ----·---_ --- ------ ---- __ ----. __ _ 
Number of soundings . _ ... _ . ____ . _____ . ________ • ____ . __________ ..• __ 

Number of tidal stations----------------------·-------------------- 2 

Topography: 
Area surveyed, in square statute miles • ·---- •••••• ____ • ___ •• ---- _. __ u 
Number of miles of shore line surveyed • _ •••••••••• ---- ---- ... -- • • •• 25 
Number of miles of shore line of creeks·------·----·------------·-· 3 
Number of miles of roads·····----------------------·--·-··-·-····- 9 

During the winter l\fr. Dickins was engaged in office work, and in April, 1891, was in· 
structed to organize a party and take up the primary triangulation north of San Fra.ucisco Bay. 
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Prelim.:!nary arrang-ements for camping out, obtaining pack-animals, making a reconnais­
sance trip to the primary station, Ross Mountain, etc., occupied Mr. Dickins until May 27, at 
which date his party was established in camp on the mountain, and piers had been built for 
the instruments. 

Mr. Westdahl, having again reported for field duty, was sent to post heliotropers at the 
primary stations, Cold Spring, Mount Sanhedrin, and Mt. Helena, while Mr. Dickins posted 
them on Mounts Tamalpais and Diablo. Later, it was discovered that on account of an inter­
vening ridge on the Walalla range, the line Ross Mountain-Cold Spring was impracticable; 
hence it became necessary to substitute Snow Mountain for Cold Spring. The delay thus 
occasioned, superadded to the necessity of sending the theodolite to San Francisco to repair 
damages caused by careless handling in transportation, prevented Mr. Dickins from making 
the satisfactory progress with his work that he is usually able to report. 

It was expected that the instrument would be returned in good order, and observations­
be resumed soon after July 1. 

Continuation of the survey of the Columbia River from Vancouver, Waslzington, towards the Dalles,­
Under instructions dated early in August, t890, Assistant Cleveland Rockwell, after complet­
ing some repairs to his boat and plane table, proceeded to Vancouver, Washington, and 
organized his party for the continuation of the survey of the Columbia River from the limits 
of his former work in that locality towards the Dalles. 

The triangulation having been pushed forward dµring a preceding season, the topography 
was taken up, and the weather being favorable during September and October, good progress 
was made. During the latter part of October the morning fogs, which sometimes did not lift 
till noon, became a source of delay. By the end of the month the topographical sheet was 
comp1eted, and next day field operations were closed for the season and the party discharged. 

During the progress of the survey, Mr. Rockwell, under authority from the Superintend­
ent, furnished Major Thomas H. Hand bury, U, S. Engineers, with a tracing of the shore line, 
the triangulation, and the location of plane table points on the river to aid him in making a 
hydrographic survey preparatory to the improvement of the channel. 

The topographic sheet shows the site of the railroad and wagon road bridge across the 
Columbia which is now in course of construction for the Portland and Puget Sound Railway 
Company. This bridge is to be a first-class steel drawbridge with double track, and also 
double tracks for wagon and foot travel. A large area of the sheet is taken up by the city of 
Vancouver and suburbs, and the military reservation of Vancouver Barracks, This occupies 
the site of old Fort Vancouver, originally established by the Hudson Bay Company as a 
factory or trading station. 

Mr. Rockwell, upon leaving the field, took up the inking of his sheet, and after having 
made a tracing of it, transmitted the sheet accompanied by a descriptive report to the 
Archives. This descriptive report gives many details of interest relatiYe to the topographical 
and geological characteristics of the region of his survey. On the Oregon side of the 
Columbia River, including Hayden's Island, and on the north side, west of the projected 
railroad bridge, the bottom lands, >vhich occupy the areas shown on the sheet are subject to 
periodical freshets in June and July, these being wholly due to the melting snows at the 
headwaters of the tributaries of the Columbia. Ordinarily the highest ridges near the banks 
of the river remain above water, but in occasional years every foot of land shown as above 
stated is completely submerged. The extreme range of these floods is about 27 feet. 

For the season beginning August 23 and ending October 31, the statistics are: 

Topography: 
Area of topography, in square statute miles __ -- _ _ _ ___ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ 24 

Number of miles of river shore line surveyed-------------·- ... ·---------- 17 
Numter of miles of Hayden's Island __________ -------·· __ ---------- _____ 10 

Number of miles of shore line of ponds, lakes, sloughs and creeks_-----· 60 
Number of miies of marsh outlines--------------···-···------------··-- 8 
Number of wiles of roads, including railroads_ ••••••••••••••••••••••••• 70 
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In accordance with instructions issued towards the end of April, 1891, Mr. Rockwell 
re-organized his party for the continuation of the Columbia River survey, and went into camp 
at Fisher's landing on the Oregon side of the river May 12. Progress before the end of the 
fiscal year was greatly delayed by the weather, rain falling on twenty days during the month 
of June. On June 30 part of the topography had been completed on the first plane table 
sheet, and also the triangulation upon which this was based. Progress after that date will 
be stated in the next Annual Report. 

Hydrograp!tic survey o.f fVil!apa Bay, Washington.-Lieut. J. M. Helm, U. S. N., Assistant 
Coast and Geodetic Survey, commanding the steamer Gedney, to whom was assigned the exe­
cution of the hy<lrography of Willapa Bay and approaches, Washington, has submitted a full 
descriptive report to accompany his hydrographic sheets. At the outset, he calls attention 
to the many changes of hydrographic features which have taken place since the partial survey 
made by Lieut. Burnett, U. S. N., in 1887, near the entrance. Until 1890, the bay was 
known as Shoalwater Bay, and was so named on the charts, but by a recent decision of the 
U.S. Board on Geographic Na mes, it will henceforth be called Willa pa Bay. The original name 
was Whil-a-pah. 

Lieut. Helm observes that since 1887, the present North Channel has broken through the 
middle sands and these sands have grown out towards the westward and also towards the 
southward and eastward. The south channel has been narrowed, and is now nearer Lead­
better Point. Changes have taken plat:c inside of this Point; the outlines of Log Island have 
changed considerably and a new island has appeared on which one of the hydrographic 
signals was located. Crescent Island and the small island to the westward of it near the main 
land have disappeared. The outlines of Snag Island have undergone considerable change. 

Lieut. Helm's survey was plotted on three hydro_graphic sheets, scale 1-20 ooo, with limits 
as follows: No. 1, from the outsjde bar to Toke Point; No. 2, the northern portion of the bay as 
far south as Oysterville, and No. 3, the bay south of Oysterville. The hydrography, begun 
July 25, had not been entirely completed when it became advisable, on November 9, to sus­
pend operations in the field for the season. 

The many shoals and mud flats in Willapa Bay which are mostly bare at low water and 
have narrow channels between them are its characteristic hydrographie features. The bar 
across its mouth extends for some distance off shore. On approaching from seaward, Cape 
Shoal water Light-house will, in good weather, probably be the first definite landmark made, but 
in hazy, smoky, or foggy weather, a vessel approaching from seaward would be on the shoals, 
in the breakers and on dangerous ground before any land could be made. Heavy breakers 
on the middle sands and on the North Spit will ordinarily be seen, and the buoy at the en­
trance to the South Channel would be probably the first landmark found. 

Among the recommendations made by Lieut. Helm for improvements in the Aids to Nav­
igation in the locality of his survey are the following: the substitution of larger buoys for those 
now in the South Channel, and the placing them not more than a mile apart; the estabiishmen t 
of a large whistling buoy well off the North Channel for the benefit of vessels passing along 
the coast in thick weather as well as for thbs'.! making for the Bay, and the construction of a 
Light-house of the first order to replace the fourth order light now on Cape Shoalwater. 

Lieut. A.G. Rogers, U. S. N., Ensign Guy W. Brown, U.S. N., and Assistant Surgeon P. H. 
Bryant, U. S. N., were attached to the party on the G;dney throughout the season. Ensign 
W. H. G. Bullard, U.S. N., aided in the work until August 15, and Ensigns A. N. Mayer and 
J. H. Gibbons, U.S. N., from July 30, and August 23, respectively, till the end of the season. 

The statistics are: · 
Hydrograpby: 

Area sounded, in square geographical miles _________________________ _ 
Number of miles (geographical) run while sounding ________________ _ 

Number of angles measured------ ____ ----------·-------------------
Number of soundings-------------------- ----·- ---- -----· ---- ------
Number of tidal stations established _. ---- _____ ----- ___ • ___ • ___ -----
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During the winter of 1890-1891, and until early in the spring the party was occupied at 
Oakland, Cal., in office work. The engines of the Gedney were overhauled, and repairs made 
to the ship and boats. 

Having received instructions to resume and complete the hydrography of Willapa Bay, 
Lieut. Helm arrived on the working ground April r6, and at the end of the fiscal year had 
finished the survey of the Bay proper, leaving some of the river channels for a later de­
velopement. The 'Villapa and Nasel Rivers remained to be surveyed above- South Bend and 
Stanley, respectively. The Palux River was completed 4Yz miles above Bay Centre to the head 
of navigation. Some changes on the bar since the work of the preceding season having 
been reported, a new examination was to be made whenever weather and time would permit. 

For the season of 1891, and up to June 30, the following named officers were attached to 
the party on the Gedney: 

Ensigns J. H. Gibbons, A. N. Mayer, and J.M. Poyer, U.S. N., and Assistant Surgeon P. 
H. Bryant, U. S. N. Ensign A. L. Key, reported for duty March 31, and was detached June 16. 

The statistics of field work for 1891 to the end of the fiscal year are as follows: 
Hydrography (scale r-20000): 

Area sounded, in square geographical miles _____ . ____ --- _ _ _ __ _ _ _ ___ _ _ 37 

Number of miles (geographical) run while sounding_________________ 482 

Number of angles measured------------------------------·---------- 6 169 
Number of soundings ______________ . ________ - - - - _. - - - - - - - __ - _ - - - _ _ _ _ 3 l 41 7 

Topographical re-survey of the water front of Port Townsend, Stczfe of JVashi11gton.-Im prov em en ts 
either accomplished or projected on the water front of Port Townsend, 'Vashington, rendered 
it desirable that a careful re-survey should be made at that port in order that a new chart 
could be published at an early date. 

Assistant J. F. Pratt was assigned to this work by instructions dated in March, r-S91, and 
· finding at the outset that no triangulation data were available, he measured a wire base of 9i5 

metres (3198·8 feet) on the wharf and its inshore planked street continuation of the Port Town­
send Southern Railway. 

This base was expanded topographically by a triangle on each side sufficiently to deter­
mine objects on the opposite shore of the Bay which constituted the basis of the plane table 
triangulation for the entire work. 

All signals and other objects still extant which were shown on the tracing of the hydrog­
raphy executed in 1887-1888 were determined by intersections, ancl also all spires and cupolas 
of a permanent character which might be of service in future surveys. 

Mr. Pratt observes that Port Townsend is the Port of Entry for all the Puget Sound 
Basin, although within the past year other more important towns within the district have 
been constituted Sub-ports. Between 1888 and 1890 the town had its largest growth, the pop­
ulation having increased from about 2,000 in 1888 to about 5,000 in 1890. 

During the year ending May 31, 1890, the clearances for foreign ports numbered L 148, of 
which number l oi9 were of American vessels. For domestic ports there were 182 clearances, 
all of which, with one exception, were of American vessels. 

For the same period, the entrances from foreign ports were 1 003, of which 92 1 were 
American vessels, and from coastwise ports 359, of which 343 were of American vessels. 

For the re-survey of the Port Townsend water-front, begun 1891, March 16, and completed 
May 1, the results are shown upon three projections, each on a scale of I -ro ooo. The statistics 
are: 

Base line: 
Subsidiary, length of, in metres __ ---- - --- • --- - - --- •- -- -· - - -- •• - - -- -- 975 

Topography: · 
Area surveyed, in square statute miles ____ -----·--------------------- r25 
Length of road~, in statute miles. ____________ - ---- __ -- - _ ---- _ --- ---- 15'5 

In this re-survey were included the city limits of Port Townsend and the outlying places, 
Fort Townsend, Irondale, and Port Hudlock. 
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Mr. Pratt was directed to report in person to the Superintendent at Seattle in June for 
temporary duty in connection with the gravitation experiments to be undertaken there, and 
upon being relieved from this service he was charged with a re-survey, topographical and 
hydrographical, of the city of Seattle and vicinity, a work rendered necessary by the fire of 
two years before which had destroyed the entire business portion and water front, and by 
rapid growth and improvements since that date. 

IIyilro!(raphic surveys in Skagit Bay, Drayton IIarbor, Boundary Bay, and the Gulf o.f Gtorgia.­
Reference was made in the last Annual Report to the beginning in April, 1890, of a 

hydrographic survey of Skagit Bay, Washington, by the party in charge of Lieut. J. N. Jordan, 
U. S. N., Assistant Coast and Geodetic Survey, commanding the schooner Earnest. 

Work in Skagit Bay ha\·ing been finished July 24, the vessel was moved to Drayton 
Harbor, near the Northwestern Boundary, and the erection of signals was then begun for the 
hydrography to be executed in Boundary Bay and the Gulf of Georgia. ·with the exception 
of smoke from forest fires, and fogs, nc>thing interfered with progress, and the survey was 
carried on until November 8, when owing to the prevalence of southerly gales, Lieut. Jordan 
did not deem it economical to continue field operations. 

During the following winter he was occupied at Olympia in office work, and had the vessel 
overhauled and put in order for next season, and the steam launch sent to Seattle to have 
new tubes put in her boiler. 

On April 24, instructions for the resumption of field operations having been previously 
received, Lieut. J or<lan proceeded to an anchorage in the Lucia Islands, and began hydro­
graphic work on two of the projections from the limits reached during the preceding season, 
having also on hand a third projection including the Canal de Haro. Advantage was taken 
of slack tides and calm weather to work in the more exposed waters, and as the soundings 
were carried on alternately on .the three sheets, the hydrography included in their limits had 
been finished by June 30 as far to the westward as a line from Point Doughty, Orcas Island, 
to East Point Light, Saturna Island, British Columbia. 

Later progress will be referred to in the next Annual Report. 
The officers attached to the Earnest during the fiscal year were Ensigns Harry George and 

E. Moale, U. S. N. Mr. J. A. Chestnut, Pay Yeqman, served till Feb. 28, 1891, when he left the 
survey and was replaced by Mr. B. J. Crowley, appointed Pay Yeoman, April 1, 1891. 

A summary of the statistics of field work during the year is as follows: 
Hydrography: 

Approximate area, sounded over in square geographical miles ____ ---· 
Number of miles run in sounding __________ -------------------------
Number of angles measured ____________ ------------ __________ ------
Number of soundings ________________ • _________ ------ ------ --- ____ _ 

220 

I 551 
7 445 

29006 

Surveys o.f the water .fronts o.f the cities o.f Whatcom, New Whatcom, and Fairhaven on Bellingham 
Bay, Washington, .for the Harbor Line Commission of that State.-At the beginning of the fiscal year 
Assistant J. J. Gilbert was on duty with the primary ti;iangulation party of Assistant George 
Davidson on Mount Conness, California. After the observations at that station had been 
finished, he remained attached to Mr. Davidson's party, engaged at San Francisco, partly in 
office work, and partly in connection with Sub-assistant Morse _in making observations of 
moon culminations at the Lafayette Park Observatory to be used in connection with those 
obtained by the Alaska Boundary parties. 

In May, 1891, Mr. Gilbert, undei: instructions from the Superintendent, reported in person 
to the Harbor Line Commission of the State of Washington, and took up for that Commission 
a survey of the water fronts of the cities of Whatcom, New Whatcom, and Fairhaven. 

Reference to this service is again made under the heading" Special Operations." 
Exchanges o.f telegraphic signall' .for longitude between Salt Lake City, Utah, and Helen1Z, Jfuntana.­
For a report of these exchanges of telegraphic longitude signals, see the second heading 

in the " Middle Division." 
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Occupation of stations and reconnaissance for site of primary base-line in continuation of the trans­
continental triangulation near the 39th parallel in eastern cenb·al Utah.-The plan of work for the 
season of 1890 of the party in charge of Assistant William Eimbeck, engaged in the extension 
to the eastward of the transcontinental triangulation near the 39th parallel in Utah, included 
the occupation of Wasatch and Mount Ellen, main stations in that triangulation. 

Having left ·washington in pursuance of instructions dated June r3, 1890, Mr. Eimbeck, 
upon reaching Salt Lake City towards the end of June, began the organization and fitting 
out of his party, and the necessary preparations having been made, took the field about the 
middle of July, proceeding by way of Juab and Mayfield to Wasatch. 

This station is located upon the principal summit of the broad and extensive table 
mountains bearing the same name. Its elevation above sea-level is II,200 feet. To reach the 
top, a pack trail, 7 miles long, had to be opened, and the station had to be prepared for the 
safe and adequate mounting of the instruments. 

The work executed included observations of horizontal directions and of vertical angles; 
determinations of the latitude; observations for azimuth, complete sets of observations for 
magnetic declination, dip and horizontal intensity, and the trigonometric connection of the 
telegraphic longitude station at Gunnison, Utah, with the main triangulation. This station 
hd.d been determined in geographical position by Lieut. (now Major) G. M. Wheeler, U. S. 
Engineers, while in charge of the Geographical Explorations \Yest of the one hundredth 
meridian. 

The whole force of the party was occupied at ·wasatch in the various operations referred 
to until September 3. It was deemed inadvisable to attempt to occupy Mount Ellen at tnat 
advanced stage of the season, and accordingly Mr. Eimbeck transferred his party vla Juab 
and Thistle to Sunnyside on the Rio Grande Western Railway; and thence to Patmos Head 
triangulation station, which has an elevation above sea level of about 9,800 feet, and is located 
upon the rim or margin of the West Taraputs Plateau in eastern Central Utah. 

The occupation of this second station, including necessary preparations, and a reconnais­
sance for the location of a primary station upon the Book Mountains in Colorado, and for an 
auxiliary station in th.e Green River Valley near Blake City, Utah (a proposed longitude 
station), required ful1y seven weeks. At Patmos Head the work was of a similar character to 
that at Wasatch. There was carried out at each station a topographical survey rather more 
extended and elaborate thar, was needed for its mere description, the object being to obtain 
data for the study of the deflection of the plumb line. 

At Wasatch, the scheme of triangulation required the determination of nine principa~ 
directions, four of which were provided with heliotropes, while the remainder, inclusive of 
the reference mark, were observed by means of ordinary framed signals. At Patmos Head, 
eight principal horizontal directions were determined, five of which were observed by means 
of heliotropes. 

The second order points determined duriag the season were numerous and important. 
The hypsometric work accomplished was also very extensive, and included besides all primary 
and secondary points, complete series of special observations for the detailed study of the 
range and variations of atmospheric refraction at the high levels of the mountain peaks. 

In the determination of the astronomical latitudes, from twenty to twenty-three pairs of 
stars were observed with the zenith telescope on five or six different nights. For the 
determinations of astronomical azimuth, the method of observing Polaris in opposite positions 
of its diurnal path, as heretofore reported, was followed uniformly. These observations, 
evenly distributed over the morning and evening hours, extended over five days at each 
station and gave excellent results. 

Upon the cbmpletion of the field work of 1890, and after making the usual arrangements 
for the safe keeping of the party equipment during the winter, Mr. Eimbeck repaired to 
Washington, and reported to the Superintendent for office duty. He then took up the reduction 
a,nd discussion of some of ihe results of the season's observations, and devoted part of his 
time also, at the request of the Superintendent, to preparing plans and specifications £9r a 
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base apparatus of the duplex type. This he had designed and first suggested in February, 
1885, and its construction had now been directed with a view of testing it in actual measure­
ment in the field. 

Early in the spring of 1891, Mr. Eimbeck received instructions to resume field work, in 
pursuance of which he returned to Utah, arriving at Salt Lake April 30. The first work to be 
done was to extend the examinations for the location of a primary base-line site, some progress 
in which had been made in former seasons. The region over which these examinations were 
carried was the northern portion of the Jordan Valley, the San Pete Valley, and the extensive 
flat lands bordering upon the Great Salt Lake, opposite Ogden City. The several conditions 
entering into the selection of this base-line site were carefully studied by Mr. Eimbeck, and 
in the latter part of June he submitted for the consideration of the Superintendent a number 
of schemes of more or less geometrical symmetry and susceptible of more or less ready con-
nection with the triangulation. -

'While this work was in hand, Mr. Eimbeck gave personal attention also to the organization 
of a field party for the occupation of the longitude station at Ogden, Utah, in order to perfect 
its connection with the triangulation, and to extend the telegraphic longitude astronomically 
to the triangulation station, Ogden Peak, some 7 miles distant to the eastward. This was 
accomplished by the reciprocal azimuth method, which he had suggested a year before, and 
which gives results wholly independent of the triangulation. 

Mr. Eimbeck joined this party at Ogden on the 24th of May, and the concluding observations 
were .made June 16, their completion having been retarded by high winds and stormy weather. 

Preparations were then taken up for the re-occupation of Ogden Peak triangulation station, 
in which work the party was engaged at the close of the fiscal year. 

Mr. Eimbeck expresses his high appreciation of the services of Sub-assistant P.A. Welker, 
who was attached to his party during both seasons, and whose diligence and conscientious 
devotion to duty deserved much praise. At the longitude station near Ugden, Mr. E. P. Austin, 
computer on the American Nautical Almanac, rendered acceptable aid as extra observer. 

Messrs. 0. B. French, Thomas E. Mc Vickers, and R. L. Faris served efficiently as recorders, 

51-DIVISION OF ALASKA. 
Under thie heading are Included the cO&lta of AIBA!b which border on the North Pacific Ocean, on Bering Sea, and on the Arcti~ Ocean: all!O the 

inlet.a, l!JOUDds, bays, and rivers. 

The local ties of field operations in Alaska are shown on Progress Sketch No. 3. See a. list of Progress Sketches 
at the close of this volume. 

Determinations of gravity with 11ew and improved apparatus at stations in southeastern Alaska, and at 
a station on St. Paul Island, Pribilof Group, Berins· Sea.-The differentiai determinations of 
gravity made by the Superintendent with new and improved apparatus constructed at the 
office under his direction have been referred to under the heading "Special Scientific Wotk," 
and also in a report of the gravity stations which he selected and occupied in the States of 
Calfornia and Washington under the heading "Western Division." 

Arrangements having been made that he should take passage for Alaska on board the 
steamer Patterson,-Lieut. Commander H. B. Mansfield, U. S. N., Assistant Coast Survey, com­
manding, Dr. Mendenhall, with Mr. Fremont Morse, Sub-assistant, having reached southeastern 
Alaska in May, 1891, swung the new pendulums during that month at Juneau, Pyramid Har­
bor, Yakutat Bay, and Sitka, these stations having been occupied in the order named. In June, 
stations were occupied at Wrangell and at Burroughs Bay. [See Appendix No. 15, Part II.) 

With regard to the operations in Alaska, the Superintendent observes. that they were 
necessarily of a more doubtful char'acter than usual, owing to the extremely unfavorable con­
ditions under which the work had to be done. In all cases, the apparatus was used in the 
open air, being protected only by a light tent, and often by the tent fly alone. The weather 
was far from being favorable for astronomical work, and time observations were difficult and 
rare. The duration of swings at any one station was short, often but five or six hours of a 
single_day, In spite of these 11umerous qiscourageme0:ts1 a fielq +~qqctio~ of t1'e observations. 
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shows that the work is likely to be of considerable value, and even if it does not prove to have 
a high degree of accuracy, the high latitude of the stations, and the absence of all previous 
observations of the kind, except at Sitka, will justify the comparately small cost and time 
incident to the undertaking. 

AU that could be done in the way of time observations for rating the very inferior chrono­
meter used was done by Ensign Poundstone, U.S. N., attached to the Patterson, whose interest 
in the work and faithfulness in doing his part of it under trying circumstances, the Superin­
tendent wishes to acknowledge. To Lieut. Commander Mansfield, and to all of his officeTS, he 
expresses his indebtedness for continued efforts to do all in their power towards making the 
gravity observations successful. 

On July 10, 1891, the Superintendent was appointed by the President as one of the United 
States Commissione¥S to visit the Pribilof Islands in Bering Sea, and availed himself of that 
opportunity to carry his gravity apparatus to St. Pa.ul Island, where the pendulums were 
swung for a few hours. 

General surevys continued in southeastern Alaska. Triangulation, topography, and /1;1drograp!ty of 
Taku Inlet, Stephens Passage from .Douglass Isla11d to the nortJ1111ard, Gastineau Channel, ':Lynn Canal and 
Behm Canal.-Reference was made in the last Annual Report to the beginning early in May, r 890, 
of the season's work in southeastern Alaska by the party in charge of Lieut. Commander H. B. 
Mansfield, U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer Patterson. 

Barlow Cove, at the head of Admiralty Island, was found to offer the only fair harbor at 
the outset of the survey; this was chosen therefore as the first anchorage of the Patterson, and 
a primary base-line was measured on the western side of Shelter Island, a mean of six meas­
urements, agreeing closely, giving a length of 4050·64 metres (about 2.Yz miles.) 

At this harbor, a tide staff was set up and observations continued night and day for a 
lunar month. Tide-gauges were also erected at six other anchorages made by the Patterson 
during the season, and the several gauges were connected by simultaneous observations, as 
directed in the General Instructions for I-Iydrographic Work. 

The following named stations were occupied for determinations of time, latitude, longi- _ 
tude, and azimuth: Point Lena, Lynn Canal, Auke Station, Young Point, Stephens Passage, 
Chilkat and Punter Bay Stations, Lynn Canal. Previous to and upon the conclusion of obser­
vations at each of these stations, the astronomical station at Cape Fanshaw was occupied for one 
night, so that but short periods were allowed to lapse during which errors could accumulate. 

Determinations of the magnetic declination, dip, and intensity were made at points con­
veniently distant from the astronomical stations. 

A fifth magnetic station was occupied at Chilkoot on the Lynn Canal, but the results 
obtained were not trustworthy, as the ·whole peninsula was found to be full of magnetic iron. 

The entire triangulation was computed from the primary measured base, using the mean 
length before stated, and the connection of this triangulation with that of 1888 in the upper 
part of Stephens Passage was effected with very accordant results. The field sheets for the 
topography and hydrography were plotted from the computed triangulation, and the general 
plan of work carried on differed in no important details from that of the preceding season. 

:Fourteen harbor and large scale sheets were made from the surveys included in the pro­
jection sheets of Lynn Canal and vicinity; among these ';vere Barlow Cove, scale 1 -20 ooo; 
William Henry Harbor, 1-10 ooo; Pyramid Harbor and Portage Cove, l-40 ooo; and Gastineau 
Channel and Juneau Harbor, 1-20 ooo. 

Lieut. Commander Mansfield gives in his report full descriptions of the inlets, harbors, 
and anchorages included within the limits of his suryey. These descriptions will be of much 
value in the latest editions of the Alaska Coast Pilot, part of the proof sheets of which have 
been received from the Public Printer. The photographs of views taken in Lynn Canal, 
Gastineau Channel;-Taku Inlet, and the neighboring passages, channels, etc., lend additional 
interest to the report. 

The season of 1890 was marked by very favorable weather and comparatively little rain­
fall. The general features of the country were the same as those of preceding seasons, except 
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that, as would naturally follow in going north, the snow line and the timber line were 
noticeably lower. The high mountains approach nearer to the water, but the timber, under­
growth, wild flowers and grasses are the same as in Frederick Sound. Game was less plen­
tiful than in the season of 1889. Lynn Canal is a great thoroughfare for Indians and mining 
prospectors, which probably accounts for the scarcity of game. 

Gold and silver are found at a number of points, and at every few miles claims have been 
located, the value of which, as estimated by the owners, is something fabulous, but as to their 
real va.luc, no facts could be obtained. Lieut. Commander Mansfield observes that there is, 
undoubtedly, a great deal of gold bearing quartz in this section, but most of it, if not all, is 
of a very low grade, and cannot be profitably worked at present. 

Outside of mining, the great industry of this section is the salmon fishing and canning. 
During the s~ason of 1890, there were three canneries located at the head of Chilkat Inlet, 
which employed some 400 people, whites, Chinese, and Indians, and packed 53 ooo cases. 

Field operations were closed on September 17, and on the 18th of that month the Patterson 
left Juneau, stopping at Cape Fanshaw to pick up the astronomer; at Port Simpson to place 
the steam launch Cosm?s on the ways; at Departure Bay to coal, and at Port Townsend for 
mail, arriving- at San Francisco, October 6, 1890. 

The officers attached to the party were Lieut. E. J. Dorn, U. S. N., executive officer; 
Ensign H. C. Poundstone, U.S. N., navigator and astronomer; Ensigns G. R. Slocum, Joseph 
Strauss, W. H. Faust, and F. W. Jenkins, U.S. N.; T. L. Carter, Assistant Engineer, U.S. N.; 
H. L. Ford, l.faster-at-arms, served as draughtsman, and J. G. Smith and J.B. Dornin as Pay 
Yeomen. Passed Ass't Surgeon H. T. Percy,"U. S. N., was attached as medical officer. 

Following are the statistics of the season: 
Base lines: 

Primary, length of, in metres-------------------------------------- 4050·63 
Secondary, length of, in metres ________________________ 2 828·74 and 2 704·46 
Harbor measurements, four base lines, having lengths in metres of 1 n5·0S, 

572·06, r 013·5, and 631·1, respectively. 
Triangulation: 

Area of, in square statute miles __________ --········-···--·---··-.____ 980 
Signal poles erected, number of _ ·--- __ ----. ·-- ---· ··-· ·- ____ -- _ ___ __ 296 
Observing tripods and scaffolds built __ -- • _ •• ______ -- •• __ -- - _ - • _ --- •• 272 
Number of stations occupied for horizontal measures_ --- _ --- _ --- _ •• __ 370 
Number of stations occupied for vertical measures_---- _________ ----· n8 
Number of geographical positions determined ____________ . _ -,- _. _ _ _ _ _ 336 
Number of elevations determined trigonometrically ______ ---- ---- ____ 110 

Latitude, longitude, and azimuth work: 
Number of stations occupied for determinations of latitude, longitude, 

and azimuth----------------···------------··------------·--···· 4 
Number of pairs of stars observed for latitude __ ••• - --- •• -- ..... ------ 70 

Magnetic work: 
Number of stations occupied for observations of the magnetic declina-

tion, dip, and intensitY-·-·····------------------ -··- ---- -·-- ---- S 
Topography: 

Approximate area of topography in square statute miles------------- 1 ooo 
Length of general coast line in statute miles _____________ -- . - ---- _ .• _ 887 

Hydrography: 
Area sounded, in square geographical miles ____ ---- •••• ----------.... 703 
Number of miles (geographical) run while sounding ____ ..... ---·...... 2 359 
Number of soundings---··--·-··-··---·-------•------········-·····- 17 518 
Number of tidal stations established_________________________________ 7 
Number of specimens of bottom preserved........................... 92 
Number of current stations •••••••••••••• ---·......................... 31 
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During the winter of 1890-1891, the records and results of the work were in preparation 
for transmission to the archives. 

Under instructions from the Superintendent. dated February 6, 1891; and detailed instruc­
tions from the Hydrographic Inspector of February 10, the P11tlers1Jn was fitted for another 
season in Alaska, and left San Francisco, April 12, for Port Townsend, ·washington. 

At Port Townsend, Dr. T. C. Mendenhall, Superintendent, took passage for Alaska, 
accompanied by Sub-assistant Fremont Morse. The Superintendent had availed himself of 
a visit of inspection to the Pacific Coast, to make gravity determinations at stations on that 
coast with new and improved apparatus. 

The officers of the Patterson were Lieut. Commander H. B. Mansfield, U. S. N., Assistant 
Coast and Geodetic Survey, commanding; Lieut. E. J. Dorn, U.S. N.; Ensigns H. C. Pound­
stone, W. L. Howard, F. L. Chapin, W. G. Miller, and W. II. Faust, U. S. N.; Passed Ass't Surg· 
H. T. Percy, U.S. N., and Ass't Eng. T. F. Carter, U.S. N. Messrs. \V. L. Ford, J. G. Smith, 
and J. C. Dornin, U. S. N., served as draughtsmen. 

On the way north, the steamer took in coal at Victoria, Departure Bay, B. C., and called 
at Port Simpson, B. C., for the steam launch Cosmos, arriving at Burroughs Bay, Behm Canal, 
southeastern Alaska, on April 30. 

Lumber, coal, and stores for a camping party were landed here, and on May 6, after a base 
line had been measured, a party of officers and men was left in charge of Ensign W. L. Howard 
to continue the survey. 

The Patterson then, by direction of the Superintendent, visited Loring, Port Chester, 
Kasa-an, Juneau, Taku Inlet, Fritz Cove, \Villiam Henry Harbor, Hooniah, Glacier Bay, 
Bartlett Bay, Yakutat, Sitka, Killisnoo, and \Vrangell, returning to Burroughs Bay on June 3, 
and reaching the working ground in "'Walker Cove June 8. 

On June 14, the Patterson conveyed the Superintendent to Loring, where he took passage 
with M:r. Morse on a mail steamer, June 17, and the Patterson returned, June 18, to her working 
ground in Rudyard Bay. 

Progress subsequent to that date will be stated in the next Annual Report. 
Survqs relating to a preliminary l1•cation of tl1e b(mnilary line between Alaska and the .British Possessions 

in North America.-Under the heading "Special Operations," \Vill be found abstracts of the 
reports of Assistant J. E. McGrath and Sub-assistant J. H. Turner of the progress of their 
respective parties engaged in preliminary surveys relating to the location of the boundary 
line between Alaska and the British Possessions in North America. 

The latest report from Mr. McGrath, who remained during two winters at his station on· 
the Upper Yukon River, is by a letter dated August 23, 1890; Mr. Turner, who spent his 
second winter at St. Michae1, Norton Sound, has submitted a general report to the end of the 
fisca1 year r89I. 

Tidal record continued during part of the ;·car at the automatic tidal station, St. Paul, K adiak .ls/a11d, 
Alaska.-The series of tidal observations with an automatic tide-gauge at St. Paul, Kadiak 
Island, Alaska, which was begun August 1, 1880, was continued until April 30, 1891, Mr. F. 
Sargent as observer in charge of station, under the general direction of Assistant George 
Davidson. 

Monthly levelings between the staff and the bench-mark closely adjacent were made by 
the observer. The Alaska Commercial Company afforded the usual facilities in the use of 
their wharf and warehouse. Whenever practicable, Mr. Davidson has asked the services of 
officers of the Navy, the Revenue Marine, and the Alaska Commercial Company to examine 
the clock and apparatus, and their reports of its condition and of Mr. Sargent's care as observer 
have been favorable. 

In February, 1891, a great storm carried away part of the wharf, and drifted the tide-gauge 
and house to the opposite island. Mr. Sargent with a native crew subsequently secured the 
instruments and the house, and in about ten days had the gauge in good running order. 

H.Ex.43-6 
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SPECIAL OPERATIONS. 

Obstrvations of temperatures, Jmsitics and currents to il1c south of Afarthas T"ineyard in co-operation 
with tlze work of the U. S. Fislz Com111issio11.-Rcfcrcncc was tnade in the last Annual Report to the 
advantages accruing jointly to the Survey and to other branches of the Government service 
by coi5per.ation in work whenever such cotiperation could· be obtained so as to secure results 
of value to both services and at a less cost. It was in pursuance of these aims that at the be­
ginning of the fiscal year instructions were issued to Lieut. C. E. Vreeland, C. S. N. Assistant 
Coast and Geodetic Survey, commanding the steamer Blake to organize a party aboard that 
vessel for a season's work in conjunction with the U.S. Fish Commission to the south of 
Marthas Vineyard. 

The Fish Commission was represented by Prof. William Libbey oi Princeton College, 
who, with his assistants, was received on board the Blake, with the understanding that Lieut. 
Vreeland and the officers of his party would extend to Prof. Libbey every facility for making 
the observations of temperatures, densities and currents desired by the Commission. 

The Blake left Brooklyn July 6, 1890, for '~'oods Holl, Mass., and work was begun July 9, 
temperature lines being run as follows: From latitude 410 10' north on the meridian of 710 

30' west due south to latitude 38° 501 north, and from that point <lue east ten minutes of longi­
tude; thence north 140 miles, thence east ten minutes oi longitude, thence south 140 miles, and 
so on. the easternmost line corresponding to the meridian of 70° \vest. Five of these lines 
were then duplicated. The temperatures were noted at depths between 5 fathoms and the 
bottom, where bottom was found at less than 200 fathoms, and between 5 fathoms and 200 

fathoms in greater depths. In all, 210 stations were occupied and 2 266 miles were run. The 
records have been placed in possession of the Fish Commission. 

Professor Libbey has communicated an abstract of his report of this work, which will be 
found in Appendix No. 7, Part II. 

Physical hydrography. Obsen•ations of tides, currents, aJld densities and ttmperatures in Lo1r.f{ Island 
Sound in connection with tlze work of the U. S. Fish Commission.-Reference was made in the last 
Annual Report to the beginning of the work in Long bland Sound undertaken jointly by the 
Fish Commission and the Coast and Geodetic Survey. The cruise of the U. S. Fish Commis­
sion steamer Fish Hawk, Lieut. Robert Platt, U.S. N., commanding, afforded an opportunity for 
the prosecution by the Survey of certain investigations in physical hydrography which it was 
desirable to make in the Sound, and the offer kindly made by the Fish Commission to furnish 
quarters and transportation to the officer of the Survey assigned to this work, and to coi5per­
ate with him otherwise in its execution was gladly accepted. 

At the beginning of the fiscal year the work was in full progress, Mr. E. E. Haskell, Ex­
pert observer in the Survey having reported early in June to Mr. Richard Rathbun, of the Fish 
Commission, in charge of Scientific Inquiry, and having completed the rating of the current­
meters to be used in the work, established in position three automatic tide-gauges. 

The operations during the remainder of the season consisted of tidal observations, current 
observations, and observations of densities and temperatures. 

Tidal obsrn1alions. For the determination of the rate of propagation and the height of the 
tide-wave of the sound simultaneously with the observations of currents, three stations were 
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selected, one at New London, one at New Haven, and one at Willet's Point. At each of these 
stations, self-registering tide-gauges were established and maintained in operation through­
out the season. 

Current observations. The velocity and direction of the current at the surface of the Sound, 
at mid-depth and at bottom were observed on each lunar half hour at eighteen stations, an 
interval of at least twelve consecutive lunar hours being covered at each station. Seven of 
the stations were occupied for twenty-four consecutive lunar hours each. 

In the location of these stations, the positions of which are shown on the sketch accom­
panying Mr. Haskell's report, two objects were kept in view; first, to determine the circula­
tion of the Sound, and, second, to ascertain the direction of movement of material dumped on 
the dumping grounds in the waters of the State of Connecticut. Stations 1 to 13 inclusive 
were located for the study of the circulation; of these stations 1 to 4 \Vere on a cross-section 
at the eastern end of the Sound between the mouth of the Connecticut River and the north­
ern shore of Long Island for the purpose of obtaining an approximation to the volume of the 
flow of flood and ebb; stations 10, II, and 12 were on a cross-section at the western end be­
tween Rve Neck and Matinicock Point. Stations 3, 5, 6, 7, 8, 9, II, and 13 were in the longi­
tudinal ~xis of the Sound, and were occupied to trace the current movement as distinguished 
from the tide-wave movement. It was found, for example, that the flood tide-wave travels 
o\·cr the Sound from Little Gull Island to Throg's Neck, a distance of 93 statute miles, in two 
hours, while the flood current would not move over more than 12 or 15 statute miles in the 
whole duration of that tide. 

Current stations 14, 15, 16, 17, and 18 were located on the dumping grounds of Bridge­
port, Norwalk, Stamford, Milford, and New Haven, respectively. 

Densities and temperatures. At each of the current stations Nos. 4 to 18 inclusive, the 
density and temperature of the water at surface and bottom were· observed once every hour 
during the entire time of occupation of the station. These observations were made by Mr. 
W. C. Kendall, Biologist of the Fish Hawk, with salinometer and thermometer belonging to 
the Fish Commission. 

Mr. HaskeU will take an early opportunity of preparing for publication a report describ­
ing the methods of his work and presenting its results. 

He makes acknowledgement to Capt. Platt and the officers of the Fish Hawk for their at­
tention and assistance. Field operations were closed October 20. 

Sun1e_ys for the preparation of the detailed maps of the grounds included in the Chickamauga and 
Cliatta11ooga National Afi!itary Park.-Tbe Chickamauga and Chattanooga National Military 
Park Commission, constituted by Act of Congress approved August 19, 1890, having, through 
the Secretary of War, applied to the Secretary of the Treasury for the detail of Assistant C.H. 
Boyd to make the surveys needed to prepare topographical maps of the grounds included in 
the Park, the Superintendent took action accordingly, and under date of October 4, 1890, 

instructed .Mr. Boyd to report for duty to the Commission. 
On that date he left for the field, and up to the middle of June, 1891, was continuously 

engaged npon the reqnired surveys and the engineering work connected therewith. 
By the Act creating the Park it is to consist of two features: r. The field of battle of 

Chickamauga, which the Un~ted States will purchase, and which may be called the Park 
proper; an<l 2. The eight roads of approach thereto, the jurisdiction over which has been 
ceded to the United States by the States of Georgia and Tennessee. These approaches cover 
the battle fields of Lookout Mountain, Missionary Ridge, and Chattanooga. 

The Park proper comprises an area of about 16 square miles, in which somewhat more 
than 200 persons have ownership, the territory being a part of the Cherokee lands allotted in 
sections of 160 acres to settlers in 1837. In November and December, 1890, these sections 
were all run and re-marked, the farm boundaries established, and the lands classified so that 
estimates of their value could be made as a basis for purchase. 

In order to contro1 the various surveys to be made in the process of this work, and to 
connect all with the triangulation of the Coast and Geodetic Survey, geodetic operations were 
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begun from the base, Pigeon Mount-High Point, to extend over the Park and its approaches, 
and to cover the city of Chattanooga. Mr. Boyd had occupied six second order points for 
measurements of horizontal and vertical angles before field work was suspended for the 
summer. Preliminary surveys for the location of some 45 miles of the approaches had also 
been made. 

The office work pertaining to these surveys is in active progress at a sub-office established 
in Chattanooga by the Commission for the use of Mr. Boyd and his assistants. 

By direction of the Secretary of War he came to the War Department the middle of June 
for consultation with the Commissioners, after which, and with their assent, he took his own 
immediate office work to his home in Portland, Me. In the autumn he will resume field work 
under the direction of the Commission. 

Establishment of a trial course off the Pacific coast for the speed trials of the new naval cruiser San 
Francisco.-The Secretary of the Navy having requested the Superintendent of the Coast and 
Geodetic Survey to lay off an accurately measured course of not less than 40 miles for the 
speed trial of the new naval cruiser San Francisc1J, the Superintendent decided to entrust the 
execution of this important work to Lieut. D. Delehanty, U. S. N., Assistant Coast and 
Geodetic Survey, commanding the steamer Hassler. 

A projection, scale r-80 coo, of the vicinity of Santa Barbara, Cal., where it had been 
determined to lay off this course, was accordingly sent to Lieut. Delehanty in May, 1890, •mll 
he was instructed to establish it in water not less than 20 fathoms in depth, and to mark the 
terminal points in the most accurate manner by means of range signals. 

After a careful examination of the Santa Barbara Channel, Lieut. Delehanty selected for 
the western terminal range the astronomical station of the Coast Survey, 1 1'+J miles (nautical) 
to the east of Point Conception Light-house; and for the back range, a point bearing north 
u 0 08' west (magnetic), distant 1 256 metres (4 120 feet). And having marked each point by 
a brick monument, he erected over them strong tripod signals 27 73 feet high. 

The eastern terminal range is similarly marked. For this range the front signal wa,; 
put up on a low bluff 97·5 metres (297 feet) to the westward of station White of the coast 
triangulation, and the back signal near the old adobe chapel and distant from the front signal 
2 354·8 metres (7 725·7 feet). 

Upon consultation with Commodore John Irwin, U.S. N., President of the Board for the 
speed trial of the San Francisco, and with Capt. C. M. Goodall, who would command the vessel 
during her trial, it was decided that one intermediate range would be sufficient; and this was 
marked by the Santa Barbara Lighthouse and by a tall windmill distant from the lighthouse 
54 7 metres ( 1 794 ·6 feet). 

As the eastern terminus was to be the starting and finishing point of the course, the 
intermediate range was laid off as near 4 miles from it as practicable in order to mark 
approximately the 76th mile, this being the distance the ship is required by contract to make 
in four hours. 

Under date of July 31, 1890, Lieut. Delehanty reports the completion of the laying out of 
the course. On the 21st of that month he went over it in the Hassler with Commodore Irwin 
and Capt. Goodall, and both of these officers expressed themselves as satisfied with it in every 
respect. 

The projection showing the course in distance and direction, the ranges established, and 
their connection with the triangulation, etc., is now on file in the archives of the Survey. 

Surveys of the water-jronts of the cities of Whatcom, New Whatcom and Fairhaven, on Bellingham 
Bay, Washington, fur the Harbor Lint C1Jmmission of that State.-On the 20th of April, 1891, Assistant 
J. J. Gilbert reported in person, in accordance with instructions, to the Superintendent at 
Seattle, and, under certain conditions, was by him directed to report for duty to the Harbor 
Line Commission of the State of Washington. 

An order having been obtained from the Hydrographic Inspector turning over the steamer 
Helen to Mr. Gilbert for the service that would be required of him for the Commission, he took 
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charge of the Hden at Eagle Harbor and towed her to Port Blakely, where about ten days were 
consumed in making the necessary repairs. 

On the r 1th of May, all arrangements having been satisfactorily made, Mr. Gilbert reported 
in person to the Harbor Line Commission and was verbally instructed to proceed to Bellingham 
Bay and make a survey of the water-fronts of the cities of "Whatcom, New Whatcom, and 
Fairhaven, and extend the survey one mile beyond the boundaries of those cities. 

This survey was begun May 27, and at the end of the fiscal year Mr. Gilbert reported from 
Fairhaven that he had practically finished the work at that point, and would return next day 
to Olympia to make some computations in order that the Commission might have some results 
at their coming meeting. 

Statistics of the whole work, with an account of its completion, will be given in the next 
Annual Report. 

Surveys relating to a preliminary lucation of the buundary line betze1een Alaska and the British possessiuns 
in North America.-Progress made in executing the surveys relating to a preliminary location 
of the eastern boundary line of Alaska, and involving the occupation of stations near the 
crossing of the 141st meridian on the Yukon and Porcupine Rivers, was stated in the last 
Annual Report up to the latest advices received from assistant J.E. McGrath, in charge of the 
party on the Upper Yukon, and from Sub-assistant J. H. Turner, in charge of the party on the 
Porcupine. 

At the date at which this Annual Report is transmitted to the Department, the latest letter 
from Mr. McGrath received at the office is one bearing date of August 23, 1890, from his camp 
on the Upper Yukon. His first winter in Alaska having been marked by an almost constant 
succession of foggy, stormy, and otherwise unfavorable weather, he decided to remain another 
winter in the hope that he might be more successful in obtaining the observations desired. 
His letter relates chiefly to the preparations required to be provided against the emergencies 
incident to a winter sojourn at his isolated station. 

It was fortunately in his power to furnish timely aid to Mr. Weils, of the Frank Leslie 
Alaskan expedition, who arrived at his camp June 23, with his assistant, Mr. Schanz, and two 
hands, short of provisions. 'rhey had come down the Yukon to McQuestion's trading post, 
expecting to find supplies, an<l with Mr. Schanz quite ill, but were disappointed, and could 
have gone no further without help. Before Mr. Schanz left for St. Michael in August he had 
fully recovered his health, and prepared for the Survey a copy of his map of the route traveled 
by the party of Mr. Wells from Pyramid Harbor to the Yukon. 

Mr. McGrath, upon his return to San Francisco, has been instructed to proceed to 
Washington and report to the Superintendent, and will submit at the earliest date practicable 
a full report of the operations of his party in Alaska. 

At the time of transmission of the last Annual Report to the Department, the latest advices 
from Mr. Turner were by letters dated January 1 and 24, 1890, which did not reach Washington 
until June 30. He has now submitted a general report of his field operations from the dates 
just named to the time of his leaving his station on the Porcupine River in July, 1890, and 
thence to his arrival at St. Michael, Norton Sound; his enforced sojourn there during the 
winter of 1890-1891, and his subsequent departure for San Francisco in July, 189r. 

From a preliminary reduction of the astronomical observations at Camp Colonna, his 
station on the Porcupine, Mr. Turner found for its geographical position: 

Latitude 67° 25 1 0511 North. 
Longitude 9h. 23m. 56s. West of Greenwich. 

As the season of r890 advanced, the fogs of winter were replaced gradually by cumulus 
clouds. After the 1st of February, the days lengthened rapidly, and about the beginning of 
May the continuous twilight rendered observations on stars extremely difficult, so that the 
observations for latitude progressed but slowly. 

Meteorological observations were kept up, and on the 8th of March one of the lowest 
temperatures of the season, 480.5 below zero of Fahrenheit, was recorded. The most brilliant 
auroral display witnessed by the party occurred about this time. It was not until the 2oth of 
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April that the temperature crossed the zero line, and although after this date the rise in 
temperature was quite rapid and marked, there was nevertheless violent alternations, as, for 
instance, on the 17th of May, when a cold wave, accompanied by furious snow storms, swept 
over the country with a minimum temperature of 150.5 Fahrenheit, and again on June 4 , 

when the temperature fell suddenly from 65° Fahrenheit to 250 Fahrenheit, with killing 
frosts, checking vegetation for three weeks or more. 

Tria11gu!aticm.-Since the astronomical observations placed the station about Yz mile 
to the east of the International Boundary line, it was decided to execute a small triangulation 
in the immediate vicinity. For this purpose a base of about 900 metres in length was measnre<l 
on the ice in a diagonal line across the river, and at the points selected on some of the 
neighboring hills, signals were erected, and horizontal angles measured with an 8-inch 
theodolite. On June 1, Boundary Mount station was occupied, the theodolite being transported 
with difficulty across the spongy tundra*. At this station, 4 miles from the river, the 
measurements of horizontal angles between the signals were made at midnight, the sun being 
elevated about two diameters above the northern horizon. Strange mirages were produced 
by the unequal heating of the different atmospheric strata. 

Topography.-As early as practicable during the season, a topographical survey of the camp 
and its vicinity was begun, and was continued with frequent interruptions during the latter 
part of May and through the month of June. The topographical sheet shows on a scale of 
1-5 ooo the position of the camp and of the various observatories, the new Rampart House, 
and the country for a mile or more on either side of the boundary. Curves of equal elevation 
were run 10 feet apart, a 4-inch Casella theodolite in the hands of Assistant Astrnnomer 
H. W. Edmonds being used for this purpose. A datum plane for levels was taken 43 
feet below the surface mark of Northwest Base, and corresponds with the river level at 
Northwest Base at the time the survey was executed. 

Since the river abounded in rapids, and the stage of water was subject to great and 
uncertain fluctuations due to a varying rainfall, no hydrography was done . 

.Magnetic.observations.-Observations of the magnetic declination were made once a week 
through twenty-four hours, and continued without interruption until May. In June 
observations were made of the magnetic elements on thirteen days, this month having been 
selected on account of the diminished force of the aurora. Abnormal fluctuations proved 
conclusively, however, that although invisible on account of continuous daylight, the aurora 
existed throughout the summer months. Observations for azimuth in connection with the 
magnetic- work were made on the sun. 

Latitude. -Observations for latitude were begun in March and substantially completed in 
April. A close agreement amongst the measures is not probable, since the temperature had 
a range of upwards of fifty degrees during the course of this branch of the work. 

Moon culminations.-Lunar transits were observed at the March lunation, and again in 
April, the last observation having been made on April 3. Persistent cloudiness pre\·ented 
the observation of any additional occultations. 

Sledge expeditions.-In March Mr. Turner organized a sledge expedition from his camp on 
the Porcupine River to the Arctic Ocean. His object was, as far as the configuration of the 
country would permit, to follow the course of the International Boundary to the Arctic, 
making preliminary surveys, en route. On March 27 he started northward, accompanied by 
John Firth, Hudson's Bay Company's trader at Rampart House; Gustav Bergman, and Edwin 
Engelstad of his own party, and three Indians, carrying along four sleds, on one of which was 
packed a sextant with artificial horizon, a 4-inch Casella theodolite, an azimuth compass, 
a sidergal and a mean-time pocket chronometer, and a camera outfit. Unfortunately, the two 
chronometers began to behave badly on the second and third days from camp, and the mean­
time chronometer finally stopped, so that Mr. Turner was unable to do more than make a 
geographical reconnaissance of the route traveled. 

" A treeleas plain covered with mOtlll. 
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He reports that he crossed the range of mountains running parallel to the Arctic Coast 
from the Mackenzie River to the eastern limit of Lieut. Stoney's explorations on the 
Kowuk and Colville Rivers. This range was represented by Lieut. Allen in the map 
accompanying his report on the exploration of the Copper, Tanana and Koyukuk Rivers, and 
was crossed by Mr. Turner over a pass 3 ooo feet above the sea. Between this range and the 
Porcupine River, he found a vast plain about 60 miles wide and 100 miles long, heavily timbered 
with spruce, birch, aspen, and.cottonwood, and resembling in every respect the plain around 
Fort Yukon. 

Between the mountain range bordering the Porcupine River plain on the north and the 
Arctic Ocean, a bewil~ering mass of broken ranges was visible. Peaks of from 6 ooo to 8 ooo 
feet in height were numerous, and a striking difference was noticeable between the climates 
on the northern and southern side of this dividing range, which Mr. Turner named the 
Davidson Mountains, and which form the true water-shed between the Porcupine Ri,;,er and the 
Arctic Sea. North of this range, vegetation becomes scanty. Isolated clumps of straggling 
spruce are found in the canons with southern exposures. Twenty-five miles from the coast 
the spruce disappears, being replaced by scrub willow, which seldom reaches a height of 15 
feet. After crossing the Davidson Mountains, the route followed the bed of a small river, 
frozen to the bottom. The temperature on the 8th day out fell to 50° below zero of Fahren­
heit. On April 10 the party reached the shores of the Arctic, opposite Herschel Island. A 
gale blew from the southeast, sweeping the fine snow in blinding clouds before it, obscuring 
objects half a mile distant. The thermometer marked 30° below zero Fahrenheit, and not a 
living thing was visible. A line of white hummocky ice skirted the shore. 

On the following day, the wind abated somewhat and the air cleared, revealing frozen 
sea as far as the eye could reach. 

That morning (April u, 1890,) Mr. Turner obtained some observations for azimuth and 
determined the meridian altitude of the sun, after which the party started homeward, and 
arrived at their camp on the Porcupine six days later, having made the round trip of 400 miles 
(approximately) in eighteen days. 

Some days after his return, he fitted out another expedition, putting Assistant Astronomer 
Edmonds in charge, and instructing him to push south to Assistant McGrath's camp if possible. 
But the spring thaws set in early, and after having travelled 40 miles, Mr. Edmonds was 
forced to return. He found a heavily wooded broken country, abounding in rivers and lofty 
mountains. 

Before the beginning of July, arrangements were begun for leaving Camp Colonna and 
proceeding down the Porcupine and the Yukon to St. Michael in the hope of finding there a 
steamer for San Francisco. 

On the 15th of July, all preparations had been completed; the astronomical observatory 
was left in charge of Post-trader John Firth, who kindly volunteered to protect it from injury; 
and all of the instruments, provisions and personal effects with the remainder of the camp 
outfit were packed in two large lighters belonging to the Alaska Commercial Company. The 
party then started down the Porcupine, for the survey of which Mr. Turner had made all the 
arrangements needful. At certain points sextant observations on the sun and stars were to 
be made and meridian altitudes of the sun observed for latitude by Assistant Astronomer 
Edmonds, while Mr. Turner undertook to make a plane table survey of the river, using the 
method of "head lines." A man in a skiff preceded the party by a mile or two, erecting poles 
at intervals for azimuth lines. Distance was carried by telemeter readings, and the country 
contiguous was sketched in as far as practicable. By pursuing this method systematically, he 
was enabled to survey the Porcupine from Camp Colonna to Fort Yukon in twenty-two days, 
the total distance covered being zzo miles. " 

Thr~e monuments were erected on the line of the boundary as approximately ascertained. 
No. 1 consists of a stone pile 12 feet high and 7 feet in diameter at the base; conical in shape, 
and having a base stone of about 1 ooo lbs. in weight as a surface mark. It stands at the foot 
of the cliffs 100 metres distant from the north bank of the Porcupine and is plainly visible 
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from the river. The corresponding monument on the son th side of the river is twenty steps 
from the bank, and its dimensions are substantially those given for No. 1 (the reference monu­
ment), except that it is built of earth, there being no large stones in its immediate yicinity. It 
stands near the center of a tundra glade covering several acres. 

In addition to these two monuments, a large mound of earth 1.Yas thrown np on the sum­
mit of Sunaghun hill overlooking the river. It forms a conspicuous landmark. 

Four miles south of the river, the boundary crosses a well defined rocky peak 2 ooo feet 
above the level of the sea. It bears the name of "Canalaska l\Iountain," a composite title, 
the peak lying in both the American and the British possessions. 

The mouth of the Porcupine River was reached on the 6th of August, and pending the 
arrival of the river steamer, which was expected daily, Mr. Turner made a thorough examin­
ation of the delta at Fort Yukon, and found that the main channel of the Pon:upine enters 
the Yukon about 5 miles below the old fort, and not, as stated by Schwatka, 15 miles belo-w. 

The long expected steamer Arctic hove in sight Aug. 13, and next morning Mr. Turner 
and his party with the two lighters left for St. Michael. Drifting down the stream was slow 
and laborious; there were but four fair days during the month of August, and owing to delays 
from stormy weather, it was not till August 30 that the party reached St. Michael. 

Here, greatly to their disappointment, they were informed that the Revenue Cutter Rear 
on which they had expected to take passage for San Francisco, had left the port August 22. 

Finding that a stay during the coming winter at St. Michael was inevitable, Mr. Turner im­
mediately set his party at work to prepare for it. 

An astronomical observatory was quickly erected; the meridian telescope placed in posi­
tion, and regular observations begun for time, latitude, longitude, and azimuth. The meteor­
ological instruments were read twice a day. A base, 2 76 miles long was measured on the ice, 
and a scheme of triangulation developed, upon which was based a topographical survey, the 
results of which appear in two plane table sheets, one of St. Michael and vicinity, scale 1-1 ooo, 
and one of St. Michael Harbor, and portions of St. Michael Island, scale 1-20 ooo. 

Observations for the determination of the magnetic elements were made in October, Xo­
vember, March, and June at the station occupied for that purpose in July, r889. 

Tidal observations were begun May 15, and continued through the month of June. These 
show that there is but one well marked tide at St. Michael, and that the effect of the winds 
on the tide is such as to make it difficult to determine the establishment of the port. 

During his stay in Alaska, Mr. Turner made a valuable collection of bird and animal 
skins which he presented to the University of California. The expenses of this collection he 
bore personally. ·while at St. Michael, he made a study of the native (Tatchek) language, 
and will in due time prepare a treatise on the subject. 

On July 9, he left St . ..Michael in the steamer St. Paul for San Francisco, by way of Una­
laska. Having obtained some magnetic and other observations at this port, he closed his 
field operations July 17, 1891. 

The members of his party throughout the season were as follows: Harry \V. Edmonds, 
assistant astronomer; H. N. Kieraulff, physician and surgeon; Gustav Bergman, foreman; 
John Meade, assistant foreman; Wm. Rundquist, cook, and \V. E. Lingard, C. P. Harkort, 
Otto Polte, and E. Engelstad, laborers. 

In concluding his report of this arduous service, Mr. Turner comrnem1s the faithful ser­
vice and devotion to duty of all of the members of his party, and more particularly of Assist­
ant Astronomer Edmonds, whose interest in the work was exceeded only by his own. 

The statistics from the date of beginning field operations June 28, 1889, to July 17, 1891, 

are as follows: 

Base-lines: 
Number of base-lines measured ________ --- •.• ___ - - - --- - ----- ---- -- - - - - -- 2 

Lengths of base-lines measured 2·5 mile and o·6 miles. 
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Trian&'"lllation: 
Area of, in square statute miles ______________ . _____ . ___ .. __ .•. _. _ -- _.. . :zo 
Number of stations occupied for horizontal measures _____ ····- ---· ____ 12 

Number of stations occupied for vertical measures _______ . _. _. _. _ ..• __ • 2 

Number of geographical positions determined _____ . ____ ......•.... __ .. 23 

Number of elevations determined trigonometrically. _. ________ .• _ .. _ _ _ _ 12 

Latitude, longitude, and azimuth work: 
Number of latitude stations occupied ....•. ·--····-··---····--·-------- 7 
Number of pairs of stars observed for latitude---·---------- ___________ 46 
Average number of observations on a pair . __ .. _. __ . __ .. __ . _ .. _____ . _ _ _ 3 
Number of longitude stations (chronometric) .. _____ . ___ ... _. _. ____ . _ .. 7 
Number of azimuth stations_ _ _ _ _ _ _ _ _ ________________________ ... _. _... 6 
Number of nights of observations for azimuth __ -··· ...••....... ___ .... - 3 
Number of stars observed for azimuth ________ •... ------ .. ·------...... 3 

Magnetic work: 
Number of stations occupied for observations of the magnetic declina-

tion,. dip, and in tcnsi ty __ . ____ ... __ • ____ ... __ . _ .. _. _ .. ___ .. - - .. - . . • • . S 
Topography: 

Area surveyed, in square statute miles ...• -----·---·----------- .••. ---· 823 
Length of general coast line in miles .....•....... _____________________ 50 

Length of shore line of rivers in miles __________ ---·------···-····----- 491 
Length of shore line of creeks in statute miles .. _ .. _ ... _ •. _._._........ 103 

Length of shore line of ponds in statute miles·······-·-··----·-·------ 20 

Topographic sheets, limits and localities of: 
I. Camp Colonna and vicinity, scale 1-5 ooo. 
2. Camp Colonna to Fort Yukon, scale 1-200 ooo. 
3. St. Michael, scale 1-5 ooo. 
4. St. Michael Harbor, scale 1-20 ooo. 

The following astronomical observations were also made. For the moon culminations, 
corresponding observations were undertaken by Assistant Davidson, at the Lafayette Park 
station, San Francisco. 

Moon c~lminations: 
At Camp Colonna .....•.• ---- .. ___ ..• ·--· •••. _____ .• _---·.~- ____ ...... 13 

At St. Michael··-·-----------------·-···········-··--····------- .....• 25 
Occultations: 

AtCampColonna ..•........••.......••.•.... ----------·------------- J 

At St. 1vI ichael ___ .. __ •... _ . _ ... _ .•••. _ ..•.... - . - ...•...... - - ..... - . . . . . 5 

ABSTRACTS OF ANNUAL REPORTS FROM THE ASSISTANT IN CHARGE OF THE -OFFICE, 
THE HYDROGRAPHIC INSPECTOR, THE DISBURSING AGENT, AND THE ASSISTANT IN 
CHARGE OF THE OFFICE OF STANDARD WEIGHTS AND MEASURES. 

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE. 

The Assistant in charge of the Office, Mr. B. A. Colonna, in his annual report (office re­
port, No. 1, at the close of this volume) acknowledges the effective cooperation of the Chiefs 
of the several Office Divisions, and refers to the organization by direction of the Superin­
tendent of a Chart Board, and a Board on the Library and Archives as having done much to 
increase the efficiency of the service. The Chart Board has led to systematic cooperation in 
those directly concerned in the production and distribution of charts, while the Board on the 
Library and Archives has considered plans for the better classification and arrangement of 
the original records of the Survey, and has from time to time recommended lists of books 
needed, many of which have been added during the year. 
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An Advisory Board on Instruments and their Construction was organized by direction of 
the Superintendent, in October, 1890, and since that time has had before it all important 
matters of construction of instruments, except those relating to the new pe11dulum apparatus 
which was made under the Superintendent's special direction. The discussion an<l criticism 
elicited by the various experience of the officers composing this Board has been of great ben­
efit to the Survey. · 

Assistant Charles A. Schott continued on duty as Chief of the Computing Di\·ision, snper­
vising and arranging the work of the several computers, the nature of \vhich is shown in his 
annual report. Among the scientific papers which he has submitted were a discussion of the 
magnetic observations made by Bering on the coasts of Kamchatka and Eastern Siberia in 
1727-1729, the results of which furnished means for improving our knowledge of the secular 
variation of the magnetic declination; a report on determinations of azimuth from micrometric 
observations of a close circumpolar star near elongation, and a report on the secular variation 
and annual change of the magnetic force at stations occupied in connection with the Eclipse 
Expedition to the west coast of Africa in 1889-1890. These papers were published as Bulle­
tins, Nos. 20, 21 and 23, respectively. 

The annual report of the Drawing Division is submitted by Assistant W. H. Dennis, who 
has continued on duty as Chief of that Division during the year. Mr. Dennis appends to his 
report tabular statements of charts, the drawings of which for publication were completed or 
in progress during the year, and of information furnished in reply to special calls. 

He notes the result of an important experiment made during the year, that of drawing 
and engraving for publication a chart on zylonite. This material, which is transparent, 
enables the draughtsman to trace upon it the topography directly from the orig-inal plane­
table sheet when the chart is to be drawn upon the same scale, and the engra••1H, by using 
the reverse side, works directly from the drawing without further tracing or transferring, 
thus eliminating to a great degree the chances of error. 

With regard to the experiments in engraving upon zylonite, Assistant Herbert G. Ogden, 
Chief of the Engraving Division, states in his annual report that they have met with a large 
measure of success. The prints from the zylonite are very satisfactory, and the work has 
been reproduced in copper by the electrotyping process. The zylonite process promises to 
provide a method intermediary between photo-lithography and engraving on copper, l>ut 
just to what extent can not be stated until the process has been more fully developed. 

Mr. Ogden reports that considerable progress was made towards completing the engraving 
of the 1-80 ooo series of coast charts of the Atlantic Coast, the r-400 ooo series of general coast 
charts of the Gulf Coast, and the 1 400 ooo series of the Pacific Coast. 

A re-organization of the plate printing office was effected during the year with very 
satisfactory results. Mr. F. Moore continued to serve as foreman. ln the electrotype and 
photograph rooms, of which Mr. D. C. Chapman has immediate charge, the batteries were 
put in thorough order and some of the details of their construction were improved. 

Mr. Ogden refers to his designation by the President as a member of the U.S. Boar<l on 
Geographic Names, and to his subsequent election by the Board as a member of the Executive 
Committee, and acknowledges the able assistance rendered him in these additional duties by 
Assistant Isaac Wir.ston. The voluminous correspondence required by the v;ork was con­
ducted by Mr. Winston. He compiled also a Geographic Directory of Southeast Alaska for 
the consideration of the Board, and when detached for field duty had begun an exhaustive 

·comparison of the nomenclature in the official Light-house lists with that of the charts of the 
Survey. 

Mr. Ogden has appended to his report a tabular statement for file in the archives, giving 
the titles of new charts or new editions of charts, the engraving of which was begun, con­
tinued, or completed during the year, and the names of the engravers and a synopsis of their 
work. 

The annual report of the Tidal Division, which is submitted by its Chief, Mr. A. S. 
Christie, refers to the efforts made <o increase the usefullless of the Tide Tables for the 
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Atlantic and Pacific Coasts in the edition of tidal predictions for 1892. The manuscripts of 
these tabfos were prepared, sent to press, and partly read in proof before June 30, 1891. In 
the volume for the Atlantic Coast the number of subordinate stations has been increased from 
650 to 687. Extensive and important changes were made in the volume for the Pacific Coast; 
the high and low waters were arranged in their consecutive and natural order, and the times 
and heights of the higher high and the lower low waters were printed 'in bold-faced type; 
the total number of subordinate stations was increased to 281, and a number of pages added 
embodying tables and information of value. 

In the tidal predictions for Eastport, Me., Mr. Christie reports a distinct improvement 
in accuracy, gained by substituting for constants derived from Pulpit Harbor, Penobscot 
Eay, the results of a harmonic reduction of a year's tidal observations at Eastport, the 
constants thus derived being used in the tide-predicting machine for the 1892 tides at that 
port. For the tides at Sitka, Alaska, a much closer approximation in prediction was obtained 
by the employment in the machine of constants derived from an interpolation between those 
of Astoria and those of Kadiak Island. 

Assistant Gershom Bradford, Chief of the Chart Division, reports that seven new charts 
from copper plates, and seven photo-lithographed charts, fourteen in all, were published 
during the year. A new edition of the Chart Catalogue of 1890 was published, and the 
preparation of an edition for publication in 1892 was begun. All corrections for Aids to Navi­
gation were carefully made on the charts before issue, and in bringing this branch of the 
\Vork to a high degree of efficiency Mr. Bradford acknowledges the cordial cooperation of 
the Hydrographic and Engraving Divisions. 

Referring to a falling off in the general issue of charts during the year, Mr. Bradford 
points out that the greater part of it is due to a diminution in the number for ftee distribu­
tion, and states the causes which have operated to produce this. He transmits with his 
report for file in the archives a tabular statement of the number and value of charts issued 
and received during the fiscal year. 

Mr. M. W. Wines, Chief of the Miscellaneous Division, who is charged with the distribu­
tion of the Annual Reports and other publications of the Survey, with the general supervision 
of the sale-agents and the returns of sales made by them of charts, coast-pilots, tide-tables, 
etc., and with duties pertaining to his position as general office assistant, submits in his 
annual report for file in the Archives tabular statements showing the amount of business 
transacted during the fiscal year, these statements including a list of the titles of the publi­
cations an<l the number of copies received from the Public Printer, a list showing the number 
of copies distributed of each of the Annual Reports from 1851 to 1889 inclusive, and a table of 
returns of sales of publications from all agencies on the Atlantic and Pacific coasts. 

The total number of these agencies at the end of the fiscal year was eighty-six, of which 
there were sixty-eight on the Atlantic and Gulf Coasts and eighteen on the Pacific. There 
were sent to the agents for sale during the year 31 465 ·copies of charts, 3 87 5 tide-tables, and 
5 z r coast-pilots. The returns of sales show that 26 807 copies of charts, 3 347 copies of tide­
tahles and 419 coast-pilots wern disposed of. It is noticeable that while the sales of charts 
at the Pacific Coast agencies were but a little more than one-sixth of the number sold on the 
Atlantic Coast, the sales of tide-tables on the Pacific Coast were double the number of those 
sold on the Atlantic, and the sales of coast-pilots more than four times th"; number. 

In closing his report, Mr. Wines commends the chief messenger, W. H. Butler, and the 
office messengers and laborers generally for the faithful performance of their duties. 

The annual report of the Chief of the Instrument Division, Assistant Edwin Smith, 
refers to the work done during the fiscal year in the three sections of which it may be said to 
be composed, the instrument division office, its work shop, and the carpenter shop. Mr. 
Smith observes that the instrument and carpenter shops are essentially repair and experi­
mental shops, and the construction of new instruments is incidental to the work, being 
mostly confined to such instruments as cannot be purchased or made to order except at very 
much greater cost and delay. • 
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The most important work accomplished during the year was the construction of two sets 
of pendulum apparatus of a new and improved pattern; the fitting out of the party for the 
measurement of the primary base-line at Holton, Ind., and the making of instruments for 
its use; the reconstruction of two zenith telescopes for the use of officers charged with 
(:,bservations of latitude in cooperation with the researches on the variations of latitude 
instituted by the International Geodetic Association, and the reconstruction of two 12-inch 
direction theodolites. 

Mr. Smith devotes a part of his report to a description of the new pendulum apparatus 
made under the direction of the Superintendent, one set of which was completed for him in 
March, 1891, and taken by him to determine relative gravity at a number of stations on the 
Pacific coast, and another set finished for Assistant Preston and taken by him in April to the 
Hawaiian Islands. Each set of this apparatus is packed for shipment in two boxes weighing 
352 pounds. .Mr. Smith observes that a pendulum apparatus so compact and complete has 
never before been made, and that where time can be obtained by telegraph from a fixed 
observatory, it is possible to determine gravity with it at no less than from six to ten or even 
twelve stations a month with a degree of accuracy not hitherto exceeded. 

The other important works already mentioned are described with some fullness of 
detail, for which reference must be made to the report itself. (Office report No. r.) The 
organization of an Advisory Board on Instruments and their Construction, as directed by the 
Superintendent in October, 1890, was of great be1iefit to the Division, some valuable sugges­
tions having been part of the results of the discussions and exchanges of views among the 
several members. 

Accompanying his report, Mr. Smith has submitted for file in the Archives tables giving 
lists of instruments repaired during the year, of new instruments made, of instruments made 
practically new by reconstruction, of new instruments purchased, and of work done for the 
Office of Standard Weights and Measures. 

Mr. Francis H. Parsons, Chief of the Library and Archives Division, was transferred from 
the list of Field Assistants to the charge of that Division August 29, 1890. From the begin­
ning of the fiscal year up to that date the Division had been in charge of Mr. Artemas :\Iartin. 

In his annual report Mr. Parsons refers to the organization by the Superintendent in 
October, 1890, of a Board on the Library and Archives, and to the purchase of a large nurnher 
of valuable professional books recommended by the Board as having largely increased the: 
usefulness of the library. 

The Board has had a1so under consideration plans for a better classification and indexing 
of the records of the Survey. As one of the members of the Board, Mr. Parsons expresses 
his acknowledgments to the other members for their courtesy and readiness to aid him in the 
discharge of his duties. 

Among the improvements planned and carried out during the year were the arrange· 
ment and classification of the collection of foreign charts belonging to the office, which was 
done under the direction of Mr. Parsons by Mr. E. J. Pond, who was detailed for the purposc 
from the Drawing Division, and the indexing and classification of the specimens of sea 
bottom, about 20 ooo in number, which had been accumulating for many years past. 'l'hi:-­
work, which involved "in many instances the identification of the specimens, was performct1 
with great skill and industry by Assistant W. I. Vinal, who was directed to report to M 11 
Parsons December 1, 1890, and who had arranged and catalogued nearly half the numhc' 
when assigned to field service early in June, 1891. 

.. Mr. Parsons acknowledges very acceptable aid in arranging the foreign geodetic puhlic«. 
tions rendered by Prof.]. Howard Gore, on duty under the special direction of the Superin 
tendent. 

Mr. Artemas :Martin, who had preceded Mr. Parsons as Chief of the Division, retained 
his connection with it during the fiscal year. 

It is proposed, as soon as the necessary clerical force can be available, and additional 
room provided, to arrange by States and prepare a complete index of the original geodetic 
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records. With the indexing and arrangement of the tidal records by States progress has 
already been made by Messrs. Little and Jackson, detailed for that purpose from the Tidal 
Division. 

Mr. Parsons transmits with his report for file in the Archives an abstract of records 
received during tlie fiscal year, and of books and pamphlets received in the library. 

Under the immediate direction of the Assistant in charge of the Office, Dr. Wm. B. French 
continued to assist in executive details, and to receive and account for all moneys derived 
from the sales at the office of charts, publications, old property, and from other sources. He 
aided in the office correspondence, and had charge of the arrangement of all office bills on 
vouchers for official approval and the filing of duplicates. 

Mr. E. B. Wil:s served as file and dispatch clerk; Miss F. Cadel as type-writer; Miss Kate 
Lawn as type-writer on the Annual Report of the Superintendent; Miss F. B. Bailey as type­
writer and stenographer to the Assistant in charge of the Office until October 31; 1890, when 
she resigned her position in the Survey; Miss I. M. Peck was employed during the year in 
miscellaneous clerical work. 

Mr. W. B. Chilton continued to serve as clerk in the office of the Superintendent. 

ABSTRACT OF THE ANNUAL REPORT OF THE HYDROGRAPHIC INSPECTOR. 

The Annual Report of the Hydrographic Inspector, Lieut. Commander S. M. Ackley, U. 
S. N., which is pub1ished as Office Report No. 2, recites the progress of hydrographic work 
on the Atlantic and Pacific Coasts during the year, and is accompanied by the reports of the 
Chiefs of the Coast Pilot and Hydrographic Divisions of the office. 

Up to March rS, 1891, Commander C. M. Thomas, U. S. N., was on duty as Hydrographic 
Inspec:or, and upon being relieved and assigned to duty at the Navy Department was suc­
ceeded by Lieut. Commander Ackley. 

The very complete tabular statement of hydrographic surveys executed during the fiscal 
year whicl1 accompan~es the report of this officer shows the locality of each survey, the num­
ber and scale of the h)'drographic sheets on which it is plotted, the number of volumes of 
records, and the statistics of the work. 

Lieut. Commander Ackley submits also the report of the Coast Pilot Division, of which 
he had the charge until his assignment as Hydrographic Inspector. After that date, as no 
officer was ordered to replace him, he exercised a general supervision of this branch of his 
office, having the assistance of Ensign E. A. Anderson, U.S. N., and of Mr. John Ross in 
bringing forward Parts I and II of the Atlantic Coast Pilot for publication. Field work 
t.!xecuted by Lieut. Commander Ackley, in the summer and autumn of 1890, for the correction 
and verification of the manuscript of these parts of the Coast Pilot, is reported under head­
ings in the "Eastern Division," coasts of the Kew England States and New York. The two 
parts in one volume form a complete guide to the Atlantic Coast from the St. Croix River to 
Cape Ann. 

The Hy<lrographic Division was under the charge of Lieut. R. T. Jasper, U.S. N., during 
the year. 

The experience of this officer, gained during the direction of w.ork in this "important 
branch of the service, has led him to make certain suggestions in regard to chart publication, 
with special reference to the early issue of preliminary charts, which will receive due con­
sideration. He ohserves that great benefit has been derived from the arrangement made 
with the Light-house Board whereby the Survey is promptly informed of changes in Aids to 
Navigation, and he hopes that a similar arrangement may be made with the U.S. Engineers, 
so that all important changes in depths, and all new channels, jetty constructions, etc., may 
be indicated on_ the charti at as early a date as practicable. 

Lieut. Jasper reports the completion of a series of coast charts on which are shown the 
limits of all hydrographic sheets of the Atlantic Coast now on file in the archives, and state<.; 
that a similar series will be made out for the Gulf and Pacific Coasts. 
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He commends the skill and industry of the hydrographic draughtsmen in the Division, 
Messrs. E. Willenbucher, W. C. Willenbucher, and F. C. Donn. During the year they plotted 
forty-three original sheets, corrected one hundred and forty-six reduced drawings and proofs 
and did a large amount of miscellaneous draughting and work on proof of charts for pub­
lication. 

The duties of draughtsman and clerk in the office of the Chief of the Division were per­
formed in a highly satisfactory manner by Mr. E. H. Wyvill. Mr. J. H. Roeth continued to 
serve acceptably as clerk to the Hydrographic Inspector. 

At the close of Lieut. Commander Ackley's report will be found lists of Naval Officers 
attached to the Survey during the fiscal year, and on June 30, 1891; and a list of the names of 
vessels, their tonnage, etc., in the service of the Survey during the fiscal year. 

ABSTRACT OF THE AN!\UAL REPORT OF THE DISBURSING AGEN'T. 

Mr. John \V. Parsons, Disbursing Agent, submits the Annual Report of the Disbursing 
Office of the Survey, and with it the statement of expenditures on account of the Coast and 
Geodetic Survey which is required by Section 264 of the Revised Statutes to be transmitted 
annually to Congress (Office report Ko. 3). 

Mr. Parsons states that a marked increase of promptness in making final settlements with 
field officers was attained during the year, and adverts to the radical change inaugurated on 
July 1, 1890, in the system of rendering accounts to the Accounting Officers of the Trcas11ry. 
whereby all accounts are closed out and balanced on the last day of each and every month, 
and within ten days after are usually on file in the Department. An examining committee 
appointed by the Secretary of the Treasury •vent very thoroughly over the books, accounts 
and vouchers of the office in January and February, 1891, and proved every item of expendi­
ture and checked every balance. The complete adjustment thus arrived at of the assets and 
liabilities of the office was reported to the Secretary. 

The following named persons served in the Disbursing Office during the periods named; 
Mr. W. H. Lanman, as clerk until January 27, 1891, when he resigned; Miss Paula E. Smith, as 
writer, for the year; Mr. A. B. Simons, as clerk from January 2 to April 15, 1891, when he was 
detailed for duty in the Treasury Department; Miss Alice F. Carlisle, as clerk, when not 
occupied as confidential typewriter to the Superintendent; Mr. N. G. Henry, from March 21, 

1891, as confidential clerk and cashier to the Disbursing Agent. 

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE OF 

STANDARD WEIGHTS AND MEASURES. 

After returning from Europe and delivering to the Superintendent the National Proto­
type Metre, No. 21, and National Prototype Kilogramme No. 4, as stated in the last Annnal Re­
port, Assistant 0. H. Tittmann resumed charge of the Office of Standard Weights and Measures 
on July 19, 1890, relieving Assistant F. H. Parsons, who was altogether detached from 1 hat 
office on September 8. 

In his annual report (office report No. 4) Mr. Tittmann gives a resume of the current 
work of the office under the heads of Standard Weights, Standards of Length, Standard 
Capacity Measures, Standards furnished to the States, and Electrical Standards. 

The acquisition of a set of twenty platinum-iridium weights of the same alloy as the I ntcr­
national Standards, was of importance, and their densities, relative masses, and absolute \'al ucs 
having been carefully determined, they are now the standard subsidiary weights of the otfo:c. 

A complet111 set of customary and metric weights and measures, with the exception of a 
standard end metre, was furnished to the.State of Washington, and a set of avoirdupois and 
ounce weights to the State of Massachusetts. Numerous comparisons of weights were made 
for the District of Columbia. 

To the liberality of Dr. Rene Benoit, Director of the International Bureau of Weights 
and Measures, the office owes the possession of its first electrical standard of precision. a 
standard legal ohm, which was received through the Department of State, April 9, 189r. 
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Having been designated by the Superintendent to make an examination, requested by 
Lhc Secretary of the Treasury, of standards for testing sugars, in use at the Custom houses in 
Boston, New York and Philadelphia, Mr. Tittmann visited those cities, and embodied the re­
sults of his researches in a detailed report submitted December 31, 1890. 

In March, 1891, Mr. Tittmann was appointed to represent the Office of Standard Weights and 
Measures as a member of a Commission organized by the Commissioner of Internal Revenue 
for the purpose of recommending standards and methods to be used in analyzing by the optical 
ri1cthoc1 sugars on which a bonnty is paid. The recommendations made by this Commission 
have been adopted by the Internal Revenue Bureau. 

Mr. L. A. Fischer, Adjuster, served during the year with ability, making verifications an-i · 
·tdjustments of standards, and assisting in other operations demanding technical skill. 

Mr. John F. Hayford was assigned to duty December 15, and was chiefly engaged in 
weighing and determining the densities of weights intended to be used as the reference and 
1vorking standards of subsidiary weights. He will,- as time permits, correlate all of theQ office 
weights of different denominations by reference to the Prototype Kilogramme. 

:Mr. Tittrnann has submitted with his report an abstract in tabular form showing the work 
rlone in the verification of weights and measures during the fiscal year. 

SUB-OFFICES, U. S. COAST AND GEODETIC SURVEY. 

Sub-office in Philadelphia.-At the Sub-office in Philadelphia, the charge of which was con­
tinued with Assistant S. C. McCorkle, the charts. coast pilots, tide-tables, notices to mariners, 
and other publications of the Survey are kept readily accessible to public inspection, and all 
the inquires relating to them are promptly answered. Requests for information which cannot 
be complied with at the Sub-office are referred to the office in \Vashington. . 

Mr. McCorkle reports that courtesies were extended to and received from other branches 
of the Government service having offices in the city. These were the Corps of Engineers, 
U. S. Army, the Light-house Engineer, U.S. A., tM Light-house Inspector, U. S. N., and the 
Branch Hydrographic Office, U.S. N. All requests for information received from these offices 
met with a prompt response. 

The local organizations or firms interested in commerce and navigation which obtained 
information were the Philadelphia Maritime Exchange, the Board of Port Wardens, the Board 
'>£Trade, the Pennsylvania Railroad, the Franklin Institute, Messrs. Henry Winsor & Co., and 
Messrs. Peter Wright & Sbns. 

There were 738 visitors to the Sub-office during the year, the larger number of them by 
far in quest of information. 

Reference to a series of tidal observations which Mr. McCorkle was instructed to make at 
Chestnut street wharf, Philadelphia, will be found under a heading in the" Eastern Division." 

Sub-office at Sall Franczsco.-Assistant George Davidson, who continued in charge of the 
Sub-office at San Francisco, in addition to the.£?_ther duties devolving upon him and referred 
to under headings in the "Western Division" M'd the" Division of Alaska," reports that he has 
answered directly all calls for information or referred the same to the Superintendent, whether 
coming from field officers or from persons not connected with the Survey. 

When Mr. Davidson took the field in the primary triangulation work on Mount Conness T ulv 
2 2, 1890, he left the Sub-office in charge of Assistant Jas. S. Lawson until his return in Septe~b~;, 
when he resumed the charge of it. Mr. Lawson gave assistance in duty at the Sub-office through­
out the year, and especially during the times of Mr. Davidson's absence on observatory work. 

Mr. Frank W. Edmonds continued to serve as clerk, and made all observations needed for 
determining time in the latitude work, and for the error and rate of the Sausalito tidal 
chronometer. -

Vicente Denis, messenger and porter, continued in charge of instruments and camp 
equipage stored at the Sub-office, and wound regularly the astronomical clock and chronometers 
at the Lafayette Park Obseratory. The usual inventory of instruments, books, and general 
property was made out in December by Sub-assistant Morse. 
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The following-named officers were specially employed under the direction of the Super-in­
tendent. 

Assistant S. Charles Peirce, in gravity research; Assistant Geo. A. Fairfield, since March, 
1891, in the immediate supervision of State Surveys; Assistant Andrew Braid, as Executive 
Officer to the Superintendent; and Assistant Edward Goodfellow, in the preparation for 
publication and the editing of the Annual Reports and Bulletins of the Survey. 

During the year, the employment of Mr. Charles J unken as a civilian expert was continued 
with special reference to the reduction and discussion of all observations transmitted to the 
Archives that would be available for the preparation of new charts of Alaska, or ne•:.r edition~ 
of old charts, and for the compilation for publication of the Alaska Coast Pilot. l\Ir. J unkcn 
completed the drawing of a chart of Lynn Canal and Stephens Passage, hased upon work nf 
the 1fydrographic parties in charge of Commander C. M. Thomas, U. S. N., and Lieut. Com­
mander H.B. Mansfield, U. S. N., Assistants, Coast and Geodetic Survey. in 188S and 1890, 
and revised and brought up to date the manuscript of the Alaska Coast Pilot from the 
Straits of Fuca and Dixon Entrance to Yakutat Bay, originally prepared by Commander H. 
E. Nichols, U.S. N., while on Coast Survey service. This work was sent to press before the 
end of the fiscal year. . 

\:Vith regard to the progress of the Survey in Alaska, and generally upon our Pacific Coast 
to the southward, I would observe that while my recent visit of inspection to those coasts did 
not fail to impress me with the many difficulties to he encountered, due in part to the preval­
ence of dense fogs and to other climatic peculiarities, to the bold and rugged character of the 
topography, to the lack of facilities for land transportation. and to the exposet\ and at times 
hazardous character of the off-shore hydrographic work, yet I was at the same time convinced 
that the methods adopted to overcome these difficulties were effective, and that with adequate 
appropriations, they will enable the Survey to keep pace with the extraordinary ucvelopmcnt 
of the commercial, mining, and agricultural resources of the country. This development 
demands at the earliest practicable date trustworthy charts of the whole coast, and all other 
information conducive to the safety of commerce and navigation. 

H.Ex. 43-7 
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TABLE No. 1.-1891. 

Distribution of the Field Parties of tlu Coast and Geodetic Survey upon the Atlantic, Gulf of Mexico, and 

Pacific Coasts, and £n the interior of tlie United States during tlie fiscal year ending June 30, I89I. 

!.-EASTERN DIVISION-STATES EAST OF THE MISSISSIPPI RIVER. 

Parties. Operation.e. Persons conducting operations. Localities of wvrk. 

---------1---1---------1------------- -----------------~-----
Maine________________ No. 1 Trhmgulation --------- Joseph Hergesheimer, tlSSit;taut; \ Triangulation of the Schoodic Lakoo, forming part 

J, S. Siebert. !' of the Northeai4ern Boundary Letwee11 the United 
States and Canada.. (See ~)so }i'lorida. ', 

Ma.ine------------------ Topography _________ J. A. Flemer, sulJ..aBSistaut _________ Topographical survey of tlrn Sclloodic Lakes to the 

Maine _________________ _ 

Mo.ina.-•--------------~ 

The New England &nd 

Middle Statea. 

Maine _________________ _ 

Maine and llttSi!adtu· 

set!L 

Maine ______________ _ 

M-husetto ---------

~huoetto ----------

Mamacbm1ett1 ----------

X-Chuoett.o ---------

.._.._ ... --'---

uorthward of V11.nceLoro. (See also District of 

Columbia.) 

Topography and hydro· 

graphy. 

.J. A. Flem er, sulrassistant; S. P. Continuation of the topographic and bydrographic 

Dradley aud W. B. Pac<t, a.cling survey of tb~ St. Croix Ri"Yer from the vicinity of 

aids. 

Hydrography ---------- Lieut. pommander S. M. Acklt1-y 1 

U. 8. N., astsiistant; Eu.riigH E. A. 

AudeThou, U. 8. N.; .John Ross. 

Vanceboro, Me., to the sontl1warJ. (See ahw Ui~­

trict uf Columbia.) 

Completiou uf tl1e hydrogra.phic sun·ey of EastJ)(Jrt 

Harbor, Mc. (&~e also Massachusetts autl Kew 

York.) 

Maguetic obset\'atious _ Ju.mes B. Baylor, aBBi1:1taut__________ Magu-etic ol1~er-Y~tions at stations in Maine, Xe\\· 

HaIDpshire, Vermont, Ma.888.clrnsett~. Connecticut, 
};ew York, New Jersey, and Peuueylv111.uia. (See 

Physical hydrography __ Lieut. Commander S. M. Ackley, 

U. 8. N., B.BSistant. 

also North and South Carolina.) 
OLs<!rvatiomi relating to l'ha.ugeR in river beds, coai,;t 

of l'tla:Dt'. {See also Massa.chussetts and ~ew York.) 

Hydrographic e:xaruin- Lieut. Commander S. M. Ackley, llydrogra.phic examination6 for the Coast Pilot on th" 

ations. U.S. N., assistant; .Knsign E. A. c--OaE-ts of th~ Nt:!W England States. (See also :Sew 

Anderson, U. S. N.; Johu Ross. York.) 

Topogmphya.nd hydro- ~tebman Forney, assista.ut --------- Topographicandbydrographicsuro·.-ey of the Kennebec 

gr•phy. 

Town boundary tmr­

~eJS. 

Henry· L. Whiting. assistant, and 

Com.winiouer of tht.-i Massachu8-

etts State 8urvey; C. H. Van 
Ortlen, a&i!:ita.nt. 

Rivt!r, Mf.•., from Gardiner to Augn!ita. (See all"u 

]florid&, Ahtharna, am] Texas.) 

Ountinnat.in11 of the work of determining town boun· 

daries in the St.a.le of MasRachmmtf.k:;. Service rui a 

member of the Missi88ippi River Cnmmi$fon. 

10 Physical hydrogrn.phy__ Henry L. M.a.rindin, assistant; Coo.st of the Island of Nantucket from Great Puint to 

11 

Homer P. Rittt'.'r1 expertobi;tff'\1er; 

F. A. Young, aid; M. V. Safford 

and C. E. l\.lendenhal11 nwordens. 
Hydrography ________ Lieut. E. M. Hughes, U.S. N., a;sist.· 

ant; Lieut. W. P. Elliott,U~ 8. N.; 

Lieut. W. P. Burdick, U.S. N.: 

Lieut. L. K. Reynolds, U. S. N.; 

Ensigns J. F. Luby, J,, C. 

Bertelotte, J. II. Rohrb&ckcr1 "'· 

W. Ducbs.na.n, E. H. DuvalJ, and 
R H. Brown, U. S. N. 

Siai!conaet, an<l thence to Surfsido Hott-J. 

Hydr()graphic re.surrey of Nantuckt1t Shoa.hl. (St»e 

a.lso Louisiana. and Texas..) 

12 Hydrography_____ Lieut. W. P. Elliott, U_ S. N., Additional eoundlngs &nd revi•ion of hydrography on 

lS 

assistant; Lieut. L. K. Reynolds, 

U. S. N.; Ensigns J. H. Rohr­

backer, W.W. Buchanan, E. H. 

Duvall, and F. H. Brown, U. s. N. 
Topograph7 ----1 D. B. Wainright, asai•tant; w_ Jl. 

Hindm.anh, foreman; R. J. Mc~ 
Adory, recorder; W. T~ Oliver, 
level rodllD&ll. 

Ha.ndkercbief Shoal and in itB vicinity. (See also 

New York.) 

Topographical resurv•J!! &nd trl&ngul&tlon prepare 
tory thereto on the 1bon;s of Buzzards Bay and 

Nantucket Sound. (See also District of Columbia.) 

101 
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TABLE No. 1.-Continued. 

State. Parties. Operations. Persons conducting operation&. LocalitietJ of wo-rk. 

JUiode lol&nd ___________ No.14 Tidal obeervation1 _ ---- N. G. Herreshotf, vOluntary observt:r _ 
Phyaical hydrography __ Lieut. C. E. Vreeland, U. S. N., a.s­

aiotant; Prof. Wtlliam Libbey, 

U. S. Fish Commlaoion. 

Automatic tide guage ettablishe<l at Bristol, R. L 

Observations of temperatur~ dens.ities and currenta 
W the south of Marthas Vineyard in the approach• 

t<> the coaete of Maseachusetta, Connecticut, a.ud 
New York. (See also North Carolina, South C..r· 
olina, and Florid& and Gulf Stream Explora.tion&) 

JI011&ChusetU!, Connec- lb 
tlcut, and New York. 

Conuecticnt and New 
York. 

Now York--------

C-Onnecticut --------

Connecticut----------

Connecticut---------

New York ____ _ 

New York_ .. ______ .. 

New York and NewJer­

•1· 

New York _________ ,.. __ _ 

Nt'w Je.r86.Y _ ------------

New J..,IbeY -------------

P«'utu~.v l \'ania_ ----------

Mu.rylaud -------------

Mt1.ryla.nd --------------

)i~trict of Cohmlbia ___ _ 

District of Columbia----

Di1lrict of Oolumbl~ ----

Diltrict of Columbia----

16 Ph)'lical hydrography __ E. E. H8Bkell, expert in physical 

hydrography. 

11 Hydrography ____ Lieut. W. P. Jlllliott, U.S. N., aesist-

a11t i E:qsigns E. T. Witherspoon, 
and C. T. Eaton, U. 8. N. 

Observatious of tideB, currents, d~naitioe and temper­
atures bi Long Island Sound, in connection with 

the work of the U. S. Fi•h Commlesion. (See &lao 
Gulf Stream Explot'&tions.) 

Hydrographic survey of Shelter Iel&nd Sound, near 

the east end of Long Island, N. Y. (~ ahn M--
acb usettB.) 

18 Topognphy ___ .., ___ John W. Donn. assiJJta.nt .. --------- Topographical 1rnrvey of th& Connectfout River from 
Lyme Ferry to Salmon River. (SeeabmNewYork. 

Maryland, and tht.1 Di.Strict of Columbia..) 

19 Topography ..... - ..... -- W. C. Hodgkins, A88istant; Ja.meB Topographica.l eurveyB on the Conne<;ticut River from 

Page, recorder. Xiddletown to Salmon River and from Middletown 

northward. (See &!so District of Columbia.) 
~O Hydrography and topo­

graphy. 
W. I. Vinal, 888iatant; C. L. Gard- Hydrographic irurvey of the Oonooctlcut River from 

ner, foreman ; L. A. Baldwin, 
:;eeorder. 

~1 Hydrograpby ________ C. T. Ie.rdella, auiatant ----------

22 .

1

1 Hydrcgraphio eza.mill· 
a.tions. 

Lieut. Commander S. :M. Ackley, 

U. S. N .• &118iotant. 
23 1 Longitude determina· C. H. Sinclair, -iBtant; Geo. Jt. 

tloos, &ud ob8erv&· Putnaw, aid. 
tions for latitude. 

Lyme Ferry to (,'romwell above Middletown. Topo­

graphy of the Connecticut. 

Hydrographic resurveys of Shinnecock, Quan.tuck, 

a.nd Morichee Bays, south co&8t of Long Ialazul. 

Bydrog1:aphic examination off Rye Beach, NS?' Y or-k_ 

(See &lso Maine and Massachusetts.) 

Longitude of •tation st Cape May, N. J., detennlned 
by exchanges of lelegraphic signals with Albany, 

N. Y. OLaervatiom for latitude of Ht&tions alfloA 

(Bee &lao Georgia &Dd Florida, Mi880uri an<i Texaa, 

and Utah a.nd Montan&. 

24 Topography-------- John W. Donn, &Miotant; L.A. Continuation of the topographical surveyoftheHud-
Bs.ldwin, foreman. &On River. (Se• also Connecticut, Maryland, ~nd 

the DiBtrict ofColnmbia.) 

25 Tide.I obttervation1 -- J. G. Spaulding, obeerver ----- Tidal observations continued with aul:omatic tide 
gauge at Sandy Hook, New Jel'8ey. 

2ti Geodetic operations---- Geo. A. Fairfield, assist&nt. in im· ReconnaifJSll.DW and signal building ill connection 

:t7 'l'opograpllieal addi-

Lions and revisions. 

mediate charge of State Surveye ; 
Prof. E. A. Bowser, acting .-ist­

&nt. 
R. Meade Bathe, aaeiatanl; Nel'ille 

B. Craig, (part of&eaaon.) 

witl1 geOOetic operatlona in south wet1t~ru New 
.Teraey. 

Continuation of th• detailed survey for the reTIBion 

of the maps of tho water front of the City of l'hll#.­
delphi&. 

2.R Tidal obsena.tioll8 ----- 8pencer C . .McCorkie, Uidst&nt ----- Tidal obServa.tf.00:8 at Ollestnut Street wb&.rf, PblJa­
delphia. 

29 Topography and hydro­

graphy. 

John W Donn, ....i.tant __________ Topographic and hydrographlc stmroy of 8p&rrow 

30 l..atitud~ oLservationlf __ Edwin SuJith, a&llietaut_ _________ _ 

:·n ~~lative det!:'rmlua- E. D. Pretton, assistant; SWbma.n 

ti,m~ of KrnvitJ. Forney, aesistant. 

32 Topogra1•hy ----------- John W. Doon, a&11ista.nt; D. B. 
w~ainwrigl1t, 8.88iMtant; \\.... c. 
Hodgkins, u.stllistant, and J. A. 

]t"'lemer, sub--aalstant. 

Point, Patapsco River, ~d of the waten in the 
vlclulty. (Bee allo Connecticut, New York, &11d 
the Dlitrict of Col um bf a.) 

ObollrT&tlons for l&titnde of a otatlon at Rockville, 
11111 

Determlna.tlon• or Nia tin gnnlty at the Smlthoonlan 
Inat!tutton, Washington, D. O. 

Completion <>f the detailed topographical aurvey or 
the ll""1ict or Columbia. (See alao Connootloul, 
N.-w York, aud HAryland.) 

33 Magn•tk observatloJJ• _ Charleo A. Schott, -illlant----·--·- Dotetmhl&tlons of the rn&gnetle declination ·at the 

Btatlon near the C-t. and G.oodetlc Survey olllce, 
Washington. 

M Experlmenbi relating 

to me&1uremtW.t1 of 

""'""-

JI.. 8. Woodward, ..i.tant ______ hperimental work conducted with A new to th• -

of metallic tapeo in meNUr11men111 or-. 
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Distribution of the field parties of the Coaat atid Geodetic Survey during the fiscal year 1891. 

State.. Opera.tiona. Pel'IODB conducting operationa. Loca.litiea of work. 

' 
Virgin!&.. _____________ No. 35 Rydrographic exami- Lieut. L. K. Rtyno-lds, U.S. N ., as- I Examination of locality of a eboo.l reported near 

North Carolina-----

Jforth and South Caro­
lina. 

South C...rolhuu,nd Flor­

idL 

Georgi&--------------

Georgi& and •rerm~sttoo __ 

Qaorgia, Flor i d a, a n d 

To:ua. 

Oil' the cout of Florida 
and in the Gu If of 

lle:xioo. 
)"'lorida_ ______________ ..,._ 

Florid&.. _____________ _ 

Florid& .a.nd .AJQ.ba.ma __ _ 

Al&b&ma-------------

Hisail&ippi a.ud TenneBBee 

Mlchip.n ______________ _ 

Wlaoolmln-------· 

lwliaaa ----------------

Indiana _________ _ 

nations and mn1:>ys. sistant. I Smiths l'oint Li1?:ht, Cheisapeake Bay, and bydrogra-
: phy uf Hune~l:oe Shoal and vicinity, Cbesapeu.ke 

Entram·P. 

36 Hyd.rographic eurn•y __ Li€tit.C. K Vreehrnd, V.F.S' .. a.s.:i:-t- \ H~:drogra11hic work npon. Cape Hatteras Shoal!< in 

ant; Lieut. Harr~· Kimmell, 

U. 8. N.; Ensigns W. S. Muir, 

J. K. Robrl.acker, and B. Wright, 

U.S. N.; Assistant Surgeon E. S. 

<"OHnectlim with th(>, prnJ1!l~e1l HU> f\Jr a. lighthou~e 
on th{l westHti part uf the :Xc1rtl~<'rn Uuter bLual. 

(~e also 1Uas~adnu;l:tts, CoIJUl.'di• ut., nrul New 

York, South Carolina aud Flnr.id:1, aud Gult Stream 

Bogart, jr., U.S.N. Explorati<me.) 

37 Magnetic ob@ervationa.._ Ju. B. Baylor, aesh~tant --------- Determinations of the ma.gut>tic elf:mentt.i at statious 
in North and South Carolina.. ,~i.•f; alf'o th(" }i:ew 

Eugland aud ~Iiddk Sta.tes.) 

SS Hydrographic surveys Lieut. C. E. Vreeland, U.S.N.,a.ssir,;t- Determination of thf! position of Martit•"' I11du .. try 

&nd examinations ant. Light-v;ssel otl Port Royal .Ei.trarn·e, S. C., awl h.r­

drographic examination fvr isliual report~J off Het• 

zel Shoal, Capf' Ca.na,·eral, Fluri11.a. (St->1> a.lw Nt><w 

England States, 1\ew York, and !<\orth Carollua..) 
39 Tidal observa.tione ----- Eugene Veith, observer __ ..,__________ 'Iida.1 -Observations continued at the automa.ti1..~ tidal 

station on Tybee Tuland, Savannah Rher Eutrance. 

40 Special to11ogravh'l.cal O .. H. Boyd
1 
assistant_ _____ ... ________ Surveys for tlHt -µrepa.ra.tion of detailed ma1.>e of tlte 

aurveya. grunnds iJJclmled in th~ Clii<.:ka.ma.ug-a aud (ihutta.­

nooga. National Military 11ark, (See a.l.,,o ''SpeZ'ia.l 

Operation?< '.and Michii;ran.} 

41 Longitud-e Jete1·mina- C.H. Sindtdr, a.saic:taut; G. R. Pul- Determinatious uf longitude by exchanges of telt·-

tionti and ob@erva- iuun, a.id. gra.1111ie sign"-ls, and obfierva.tiona for latitud~ !it 

tions for latitude. 

.t-2 Phy~ical bydrogr&pl1y __ Lieut. C. E. Vreeland, tr.S. N., a1'l:f<iM 

AHg:usta, Ga., Gaines\'"il1e, Ina., and Jacl1.t:1onvillt>, 

'!'ex. (Set' abu ~ewYork a.ud New .Jers1~y, MiSi<onri 

and l'tah u.wl Moutana.) 

Gulf Stn'.am Exvlora.tionscoutint1ed. (H"'e alt1t1 lla~­

acl1usdt8, Conuectfrut, and New York,1'ortb Car-o­

lit1a and South Carolina and Florida.) 

"3 Topography----------- Joseph Hergesbeimer.,assit1taut _____ Topographical reconnai1:1&11u.:e of tht:'l W&lt <:oa.Ht, he· 
twoon Cape Sa.ble and Ca~ Romano. (See a.lsu 

Maine.) 

+& Triangulation, topog- P.A. \Vtllker, sulNusistant _________ '11rihut.a.ries uf Pensa.cola Bay. 

mphy,aud bydrogra-

pby. 
45 Triangulation, topog- Stehman Foruey,assi.st.ant; John lt 

r~t,hy, and llydru;.?ra.-- j Hout ell_, u.nll O. R. Jfre11th, a.cting 

ph~. a.ids. 

46 Recouua.iSS&.nce)mJ tri- F. "\\'. P~rkins1 e.ssista.ul; W. B. Fa.ir-

angulation. field, sub-russirsta.nt; E. E. Torrey, 
forema11, W. lt English. 

Completion of the ~uney of Perdido Bo.y a.uJ its 

tributaries. (See also JH1;1.iulb a.utl 'l'exa.s.) 

Continuath•u of tl1ert~con11ais~anc-fl' a.ud oceu1l-3.til•t1 (lf 

.stations for the extenttiou of the prir.na.ry triang:ula­
tlou ill AJaha.ma. towards the Gulf of Mt>xku. \St>t>-

hlt;io I • ....tnisiaiu• u.nd l{ansas.) 

41 Geodetic leveling-~--- Isaac Winston, aasistant; F. A. Conuel'tion of' )lem11l1is, •reuu., with Coriuth. M.iKM., 

Young, atd; Kdnmnd Quiu11, re--

oorde.r . 
.f8 Reconnaissance _________ C.H. Boyd,Udit1t&nt ---~----------- Reconuai~stt.ltet• )1etw1-•f:'U J.ake--a Hurou and Krie 11u 11.u' 

Detroi:ta.ud :St. C-latr Ri\'~nl ttud Cl1Uutry a.d,iaeellt 

for a. sthernt:: of tritrngulatiou tu ('tJ:UtH:Wt with lli.1t 

of the l,,a.ke Sun·~.\'. (&·~ tt.lsl~ Gt>Orll:iH. u.wl Ten· 

ne~a.) 

49- Geodeticoperatioill. __ Geo.A.Fairll-eld,amistant,inimm"- CouOnuaWou (.of geodetic operationtJ ii'- the r!t;ltt" vf 

Jiate cha.rgGofSta.teSurveys; Prof. 

J. E. Du. vi .. , act;ing ...,.istau t. 

WiNeonsin. 

50 Triangul&tton and re- A.T.:Mosman1&88ilst&Dt; V. ... 11.Fu.ir~ Continuatlonof"Ule tirlmary tril\n~ulltti4111 ady1111t·i11g 

oonnaissauce for aite 

of hue line. 

field, ..tetani; B. E. Torroy, fortJ­

ma.n. 

51 TrlangulaU011 ------- Geo. A. Ji'ab1lald, ...Utant ; J. B. 
Boutelle, extra obse.ner ; R. L. 
McCormick, recordti.r. 

tQ tbc westward IH·ar thb 39th µarallel iu. 11JdiatH1. 

to.a oonneetiou with that a<lvandng to the e.u.stwa.rJ 

in the same State. Recouu&il'Bl.Uct' for a ba.Ntt of 

verlfk..ation. 
Conuootion of the Jllimn-ry triangnlation ut~a.r thl'3tlth 

1mra.llel adYaudng to tb-e ('fL'ltward in the "State uf 

ladiana with that a.dva.nci11g to the <wt'o8tWkrd in the 

-~si.i... 
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TABLE No. x.-Continued. 

States. Pt'rsons conducting operations. Localities of work. Partie~.1 Operations. 

Indian&----------- Xo. 62 Preps.rations for 
mea~urement. 

A.T.Mosroan,aesjstant; Prof.J.H. 
Gore a.nd J. S. Siebert, tem}Jorary 

aids; Th. Giersten, Frank A. Cope, 

Preparations for tbe mtia.surement of a. ba8e of verifi­

cation at Holton, Ind. 

West Virginia---------

Tennessee ------------

and RobertPennington,.recorders. 

53 .Reconnai888.nce for site ,V, B. Fa.irfield,. sub-assistant_ ___ ---- Reconnaissance for the location of a base line in West 
of a. basti Hoe, Virginia and for its connectiou with the traui;conti-

nental triangulation. 

54 Geodetic operatio-ne ---- Geo. A. Pa.irfteld,e.88ista.nt, in imme- Occupation of stations in continuation of tbe ttia.n-
dfa.tecbargeofStateSun-ey"; Prof. 

A.H. Buchanan, acting assistant. 

gu la ti on of the State of Tennessee. 

II.-MIDDLE DIVISION.-STATES AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER 
AND THE ROCKY MO,UNT AINS. 

I 
StHtes. I Parties. Opera.ti one. Persons conducting operation~. Localities of work. 

~~~n~ta===1 I 
Minnesota and Nm~h I 

Da.kota (Middle Hfri­

sion), and Uta.la and 
Montauu (Weater11 

Division). I 

Mi"1<.mri ---------------1 

Mil'l:!(JUri ---------------: 

Kan"""---------------[ 
I 

I 

Kan"""----·-·---------! 
I 

J,oui~iaua --------------! 

L1 rnisian& --------------

Texe.s --------------

TtiX38 ---------------

Tellll ______ _ 

Ku. 1 Geodetic operations---- Geo. A. Fairfield, BS8ista.nt, iu chargP 
of State Surveys; Prof. W.R. Hoag, 

acting asfliBtant. 

2 J,ougitu1lei d~terrnino.· C.H. Si ncla.ir,assistant; R.A.Marr, 

tiou.-: imd ob&ierva· assistant. 

tiuuis fur latitude. 

a Lougitmfo <letermina- C.H. Sinclair, assistant; Geo.R. Put~ 

tiolls and obaArva- nam, aid. 

tions for latitud.e. 

Recouua.issanceand occupation of i;;tatious in eontim1-
a.tion of the triangulation of tht: State of Minne· 

RO ta. 

I>etl-lTmina.tio11s of Iougitude by exchanges of tele· 

gra}Jhic signalB at tlta.tions in Minnesota and North 

Dakota, and in Utah and Muntana. Obf!;ervations 
for latitude ali!O. (See also New York and New 

Jersey, Georgia, Florida, and Texas.) 

Determinationt.i of longitude by excbangeB of tele­

graphicsignals a.t stations in }iiss1>1iri, and observa­
• tions for tbe latitude. of the stations. 

Geodetic Je,•eling ----- Isaac Winston, aesistant.; F. A. Transcontinental line of g~odetic leveling extended to 

Young, aid. the westward in Missouri fr{lm .Jefforson City to 
K&nMS City. (See also Mi~i8~ippi a;nd TeuneBBee.) 

[; Reconna.issanceandtri~ F.D.Granger,aBBistant; M.A.Colee, Occupation of stations continued and reconnaissance 
angulation. recur<ler. 

6 Reconnaissa.nceandtri- F.W.Perkins, BBBistant; Jt.E. Du-

angnlation. vall, foreman. 

'I' Hydrograpliy __________ J,ieut.Edw'd M. Hugh"", U.S. N., 

assistant ; Lieut. W. L. Burdick, 

U.S.N.;EnsignsW.W.Bu~banan, 

J. F. Ltiby, Ford II. llrown, and 

W. B. Iloggatt, U. 8.N. 
8 ~conna.issance ~------- F. W. Perkins,. &88istant ____ ,.. _____ ~ 

extended for carrying to the westward in Kansas 

tbA transcontinental triangulation near the 39th 

parallel. 
Transcontinental triangulation extended to the weat­

wa..ni and f:l&.E!twardfromFort Wallace, Kan8&8. (See 
a)IJO Alabama and Louisiana.) 

Hydrograpbic surveys on tJie co88t of J~oniMiana be­

tween Baratarla Bay and Last Island. (See also 
Texas and :Massachusetts.) 

Reconnaissance for the connection of the trianguJa. 
tJon of the Missiseippi River in the vicinitr of Dvn­

a.Idsouville, with that of the Gulf of Mo:::r.ico by way 

of the Atcbafa.laya River. (8ee also Alabam& and 
Tenneeeee). 

9 Magnetic· oboervation•-- R. E. Halter, aseistant; L. G. Shult•- Oboervations of the magnetic element.I absolute and 

lO Hydrvgraph, --------- Lieut. E. JI{. Hughes, U. S. N., 
usilrtant; Lfeut. W. L. Burdick, 

U.S.N.; EnoignsW. W.Bnchan­
an, J.• F. Luby, Ford H. BroWIJ, 

and W. B. Hoggatt, U. 8. N. 

differential, continued at the automatic regiatry sta­
tion, Se.n Antonio, 'l'exu. 

Hydrograpblc resurvey of Aransas Pass, Entrance to 
Aransas Bay, Tex.as. (See a.lao Louillia.na and 
lll..-chu.etta.) 

11 Reeonnai..,.nce _____ Stebman Forney, ti8fsunt; Ralph ReeoJm&ltsancefortriangnlatlonalongtheRloGrande 

Von WJIZ<ICld. for<>man. from El P .. o, Texas, to the oouthward a11d &Guth­
w-rd. (Se•&lso Maine, Florida, and AJab&ma). 

• 
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Di.atrihtW!t of the field parties o.f tlie Coast and Geodetic Su7'1,ey during tlie jilscal year 1891. 

IIJ.-WESTERN DIVISION.-STATES AND TERRITORIES BETWEEN THE ROCKY 
MOUNTAINS AND THE PACIFIC. 

Stat~• or Territorie•. I Parties., Opemtions. Persons conducting operations. Loealitie8 of work. 

California ___ .. __________ Nu.1 Special lr:\'llrogra.phy --- Lieut. D. Delehanty, lJ. 8. N., Establishment of a trial course off the coast of Calif or-

California'--------------

California-------------

Cs.lifornia, Washington, 
and Ala.ska. 

C&Jiforui& -------------

California-------

California--------------

California-------···-----

Oregou ______________ _ 

OregoD and ""ae:l1ington_ 

Washington------------

Washington ______ .,.. ____ _ 

Wallblugton ------------

Wa.ehingtou ------------

Montana and Ulttti _____ . 

Utah------------

assistant. 

2 Hydrograpby ----- ---- Lieut.D. Delehanty, U.S. N. 1 Q.S88ie.t­

allt; Lieut, Charles A. Gove, 

U. S. N. i Ensigns J. B. Blish, 

H. B. Wi1'on, W. L. Dodd. and 
S. R. Hurlbut, U. 8. N. 

3 Triangulation and to- A. F. R{•dgers1 assistallt; John Nel-

pography. sou, sub-assistant. 
4 Determinations of Dr. T. C. Mendenhall, euperintend-

gnt.vity. j ent. 
5 Primary tria.ugulstiun George Da:Yidson, a&istant; J. J. 

anC general charge Gilbert, assistant; Isaac Winston, 

of land operations. assistant ; Yremont Mo~e, snlt· 

assists.nt; 1f. W. Edmonds, clerk; 

F. H. Fin1ey, recorder. 

nia for the speed trials of the new naval cruiser &n 

Frd.ncieco. 

Completion of the hydrography of th€- ~oe.st of Cali­

fornia in the vicinity of .Piedra.s Blancas and Point 

Sur Lights. Determination of the position of Von 

Helm Rock in the vicinity of San Simeon. 

Coast of California between Cape San Martin and Point 

Sur. 
Determinations of gravity with improved apparatusat 

stations in California, Washington, and Alaska. 

Occupation of Mount Conness, primary Btation iu the 

Sierra Nevada. Moon culminations at tbe astro· 
uomical station, Sau Fraudsco, iu conaectiuu with 

those obEerved in Alaska. Magnt-tic obsenaticins 

at the Presidio of San }'ra.nciscu. 
6 Tidu.1 -observations----- G~orge DavidsQu and Jamee S. Law- Record continued at the automatic. tidal st.ation, Sun· 

sont assh;tants; Emmet Gray, ob- salito, Bay of San Francisco. 

serYer. 

Hydrograpbic re-sur- I~ieut. D. H. Mahan, U.S.N .• assist- Completion of rn.;:;urveysand examinations of 8C:IUJIJ-

veys and examina­

tions. 

ant. inge: in Suisun Bay, Karquines .'-'trait and vJcinity. 

Primary triangulation _ E. F. Dickins~ assistant; F. Westw Prim&ry triangulation north of the Bay of Sau .F'rat;· 
daLI, a.ctiug aid. 

Topography----------- E. F. Dickins., assistant; F. West~ 
dab I, acting aid. 

10 Triangulation and topo· Clen:!land Roekwell, assistant. 

graphy. 
11 Hyrlrograpby _______ Lieut. J.M. Helm, U. 8. N., assist-

ant.; Lit>ut. A. G. RogeIH, 

lJ. 8. N.; "Er.sign Guy W. Brown, 

"C. S. N. ; Assistant Surgeon P. II. 

Bryant, U.S. N. During IJ"r!• of 
th~ sea.son: Ensigns W. H. G. 

Jlullard; A. N. Mayer, and J. H. 
GilfbQIJl:!', U. S. N. 

ciM-t:O. 

Topographic and bydogmphic surveys in Coos Ras, 
Oregon, and coast topograplJy south of Ca}t6 Gregory. 

Continuation of the sunrey of the Columbia Ri \'t'r 

from Va.ncouver, Wrusbington, tuwards the Ualles. 

Hydrographic surveJ of Wil1apa Bay, W11!3hington. 

12 Spocle.l topography_____ J. ll,_ Pratt, aSBi1dant _______________ Topographical resurvey of the wa.ter front of Pon 

Townsend. 

13 HyUrogra.pby----·-~~-- I.ieut. J. N. Jordo.n, U.S. N., assist- Hydrogra11hic'surveys in Skagit Ray, llrayton HarLor, 

14 Special surveys; tria.n­

gul-ation and topow 
gra.phy. 

e.nt; Ensigns Ha.rvey~rge and Boundary Bay, and the Gulf of Georgia. 

E. Moale, jr. 
J. J. Gilbert. 8.88i.1-da.nt____________ Surveys of the watr.r fronts of Whatcom. Yew ·what .. 

com, a.u-d Fairhaven, for the Ho.rbor tine Commifl~ 

sion of the St.ate of W&Shington. 

lfi IJongitnde determin&w C.H. Siucla.ir, ~tant; R. A. Marr, Exchanges of telegraphic signals for longitude be· 

tions. astiitStaut. 

Welkt'r, sutHuisistaut. 
16 Priruarytriaogulation __ j. William Eimbook, a.aeishmt; I'. A. 

tween Salt Lake City, Ut.8.b, a.nd Hele11a, Montaut1.. 

{See also New York and New ~lt-oNt•J, Gt-urgia, 

:t1urida and T6XM, Minnesota and :Sorth Dakvta). 

lk.-11pation of 18ta.tiouR in continnatiou uf the tra111"~ 

\·outinental triangnlatiou along or near the 39th 

J>l'ra.ll•I in Utah. 
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TABLE No. I-Continued. 

IV.-DIVISION OF ALASKA, INCLUDING THE COAST, INLETS, SOUNDS, BAYS, RIVERS, 
AND THE ALEUTIAN ISLANDS. 

___ T_•_=_·_to_ry_. ___ , __ P_•r_1_; .. __ ll Operations. 

Soutb-rn Alaoka,St. No. l Determlnationt of 

Persons coedncting operations. Localities of work. 

Dr. T. C. Mendenh&ll, superintend- Stations at Burroughs Bay, Wrangell, Sitka, Juneau, 

Paul lolaod, Pribilof gravity. Pyn1mi.J. Harbor, and Yakutat llay, South-ea,gtern 

Alaska i a.t St. Paul Liland, Pribilof gtOUJ>, Bering 

Sea, and at Port Simpson, JJ. G., nea.r the southern 
Bouod&ry of Alaska. (See also California and 

Waobington.) 

gro11p, 'Bering &>.a,and 

British Columbia nea.r 

the Aluka boundary 

Uue. 

S<iutl1eastern Alaok& ----

N orthoutero Alaakt1. -.---

Gulf of Alull:&--------

2 Hydrographic work in· Lieut. Comd'r H. B. Manolleld, Dnringseaoon ofl890, survey of Taku Inlet; Stepb.e11s 

Passage from Doug1- Ioland northward, Gastineau 
Channel and Lynn Caoili. Season of 1891; Behm 

Canal. 

volvlng general sur-
veya. 

U.8.N.,MSistant. Officers attached 
to party during @eason of 1890 : 

Lient. E. J. Dor~, U. S. N. ; En~ 
signs H. C. Poundstone, G. Jl. 

Slooum, Jos. St.rams, 'W. H. Faust, 
andF.W.Jenkins,U.S. N. Dur-
ing '"'81on of 1891: Lieut. E.. J. 
Dorn, U. S. N.; Erurigna H. 11 
Ponndstone, W. L. Howard, F. L. 
Chapin, W. G. Miller, a.nd W. B. 

Faust, U_ 8. N. 

3 Prellmlua.ry surveyor•- J _ E. McGrath, ~istant; J. Henry Occupation of lltatlona near tbe Junctlou of th• Hl•t 
la.th::.g to boundary '.1.'urner, sub-ath!istant. meridian with the Yukon and Porcupine Jtinms, 

line. Alaska, in .connection with a pr@liminary survey of 

tbe bonndary line between A 18.bka and tbe Britlah 

PoesessionB in North America.. 
4 Tidal obeervation1 .,. ___ .,. George Ds.vidson,'.assista.nt; F. Sar.. Ti1laJ record continued during pRrt of the year a.t the 

gent, observer. a.ntonl&.tic 1:idal station at St. Paul, Kadiak Island, 
Alaska. (tleo also California.) 

SPECIAL OPERATIONS. 

Purtiea. Penons conducting operations. t 
1-----"-----

Localities of work. 

No. l Lieut. C. JC. VreeJand, U.S. N., auiBtant: Prut Willia.al Libl1t-yof the Obtervations of temperature~ d-ensities, and currents to the 80Uth of 

Fish Commiasiun. MRrihu Vineyard in co()peratl<m With the work of the r. s.. Fiah 

' Com1ttif!l8ion. 

2 Prof. Rich&rd R&tbbun, of the Fi•h Commission; E.. E. Hoskeil, U. Obfferva.tfons of tidea and curreats, densities and temperatures in Long 
Island Sound in <'onnection with the work uf tile U. 8. Fish Com~ S. C. and G. S., Expert Observer; Lieut. Robert PJ&tt, U.S. N., 

commanding ateamer lilh Hawk. miMion. 

ll c. H. B-Oyd, &SsiatanL--------------·-------------------------- :Surveys for the preparation of detailed mi<llt! of the grounds iucluded 
in the Ohickmnauga aud Gl1a.ttanooga Ns.tiona.1 Military Park. 

4 Lieut. D. Delehanty,. U. 8. N., usiat&nt ___________________________ Esta.bliehment of a trial course off the Paciflc coa.st for the epeed trials 

of the new naval cruiser San J<Ta~. 

b J. J. Gllbert, .. itt&nt-----------.. ------------------ Stuvey& for the Ha.rhor Line Commi1H1iQu of th" State of Wwihlngton of 
thti v.·ater front• of thtt r-ities or \\thah.·om, New Wha.toornt a.ud Fair­

haven, Bt:>l1ingbam B&y. 

I J. E. MeGn.tb, -t; J. B. Turner, 111'b-aloietallt ________ ---- Survey• relating to 1. preliminary location of the bouud&ry line between 

AIJUll<a ancl the British P.....to1111 in North Am•rka. 
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TABLE No. 2.-1891. 

Statistics of Field anti Oj/iu Work of the Coast and Geodetic Suney for tlu .fiscal year r89r, 

autl total to June 30, 1891. 

llECONNAISSANCJI.. 

Area in square statute miles ••••••••••••• , ............. . 

Total to 
June 30, 18<)0. 

388 s~u 
Parties, number of ..................... , •••••••••••.•••.•••• , ••••.•. 

BASlt LINES. 

Primary, number of ................................... . 
Primary, length of, in statute miles ..••••••.••••..••••.•. 
Subordinate, number of .••.••....•.•••••....•••..•••.•• 

Sudordinate and beach measures, length of ..•.•••.••••.•• 

TRIANGULATION. 

Area in square statute miles .•••..•••••••••.••••..•••... 
Stations occupied for horizontal measures, number of ..••. 
Geographical positions determined, number of .........•. 
Stations occupied far vertical measures, number of. .•...•. 
Elevations determined trigonometrica!ly number of .•..... 
Heights of permanent bench marks by spirit leveling, 

number of. 
Lines of spirit leveling, length of, in statute miles ..•.•.•• 

IS 
JOI 

138 
528 

256 441 

12 883 

24 739 
921 

2 305 
803 

4 IIS 
Triangulation and leveling parties, number of .••••••.•..•.••••••....•. 

ASTRONOMICAL WORK. 

Azimuth stations, number of ••••••.••••••••••••••••••••• 
Latitude stations, number of .••.••.•••••.••• , •••••.••••. 
Longitude stations, telegraphic, number of. .•............ 

228 
355 
154 

Longitude stations, chronometric or lunar, number of..... II2 

Astronomical parties, number of . . . . . . . • • • • • • • • . • • . • ••...••.••••.... 

MAGNETIC WORJCS. 

During fiscal 
year 1891. 

8 536 

533 
535 

IO 

22 
38 

170 

18 

4 
II 

7 
2* 

7 

TotaUo 
June 30, 1891. 

15 
IOI 

138 

528 

264 977 
13 416 
25 274 

931 

4 285 
:··· ......... 

232 
366 
161 

114 
............... 

Stations occupied, number of • . .. . . . • • • • • • • .. • • .. . • .. . • . 838 r«Jt 857 
Magnetic observatories in operation ...••••••.••... - . . . . . 5 rt 5 
.Magnetic panies, number of ............ : ................................ - ................... • • 

GU VITY MJtASUIUIS. 

Home stations occupied, number of ••.•• - • • • • • • •• • • • •.• • . 19 

Foreign stations occupied, number of ••••• ,.. • • •• • • • • . • . 23 
Pardes. DllDlber of. • • • • • • • • • • • • • • • • • • • . • • . • • . • • • • • • • . • • • •.••••.•..•• 

•In l4dltlon to th- twe> 11ew llatlom one old Bl&tlon wu re-occupied. 
th adllltloD to th-nineteen new •t&tiona twenty old atatlona were re-occupied. 
fa.tlon o! lut year, oeeapr.ilon continued. 
f IA IOldUl<>B to th- •••n lt&t!ODll two old otatlo..., were nMlOCl1Jlled. 

7~ 
I 

1 
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TABLE No. 2-Continued. 

Total to I During fiscal Total to 
June 30, 1890. year l89r. June 30, 1891. 

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 of ...................... . 

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 soumling"s .............•.•.................. 

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 .................... . 

33 910 
8 832 

96 407 

47 461 
................ 

............... 

......... ·····i 

I9 

461 533 
ISO 883 

92 995 
907 I65 
13 247 
IS 455 

.......... 

13 533 
</> 
87 

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. 

Triangulation, originals, number of volumes ...••.••..... 5 874 
Triangulation, originals, number of cahiers .......................... . 

Astronomicai observations, originals, number of volumes. I 951 
Astronomical observations, originals, number of cahiers .. 1 ...•......... 
Magnetic observations, originals, number of volumes.-·. ·I 676 
Magnetic observations, originals, number of cahiers ..... ·!· ........... . 
Pendulum observation~. originals, number of volumes .... 1

1

· ............ . 

Duplicates of above, number of volumes . . . . . . . . . . . . . . . . 6 335 
Duplicates of above, number of cahiers ................ .I. ........... . 
Geodetic leveling observations, number of vols., originals .. \ ............ . 
Geodetic leveling observations, number of vols., duplicates . I_ : ••••••••••• 
Computations, number of volumes ...•...•..•........... ! 4 205 
Computations, number of cahiers ...................... i ••••...•..... 

I 

Hydrographic soundings and angles, originals, number of II 564 

volumes. 
Hydrograyhic soundings and angles, duplicates, number of 

volumes. 

2 483 36 393 
009 9 841 

l 2o6 97 613 

231 47 692 
15 ................ 

II ..... ········· 
IO .............. 

II 381 472 014 
2 686 153 569 

.............. 92 995 
41 5 721 20 322 886 

23 13 270 
2 500• r7 655 

42 ········· 

23 .... ······ ... 
2 750 .... ········· 

850 ········· 
150 13 683 

3 99 
6 93 
4 ........... 

22 .. ............. 

71 2 152 
72 2 150 

147 6 021 

5 ........... 
30 r 981 
21 .......... 

681 

79 ............ 
23 ...... , .... 

188 6 523 
69 ......... 
37 .... .......... 
27 ......... 

140 4 345 
65 ..... ········· 
362 II 926 

250 3 7r4 

• Made for the U. S. Fiah Commilllon; also 600 obl!etvatloua or epecll\c grnlty of--•-· aurface, r.nd aub .. urf-. 



 

TABLE NO. 2-Continued. 

Statistics of Field and O;/fiM Work of the Coast and Geodetic Survey for the fiscal year 1891, ana total to 

June 30, 1891-Continued • 

.----------------------------.------~-------·----------

Total to \ During fiscal 1
1 

Total to • June 30, 1890. year 1891. June 30, r89t. 

RECORDS-continued. 

Tidal and current observations, originals, number of vols. 
Tidal and current observations, duplicates, number of vols. 
Aggregate years of record from automatic tide gauges ... . 
Tidal stations for which reductions have been made ...... . 

Aggregate years of record reduced .... , ................ . 

MAPS AND CHARTS. 

Topographic maps, originals. . . . . . . . . . . . . . . . .......... . 
Hydrographic charts, originals ....•........ , ..•......... 

ENGRAVING AND PRINTING. 

Finished charts published from engraved plates, total 

number of. 
Engraved charts withdrawn from circulacion ............ . 
Engraved plates of preliminary charts and diagrams for 

the CGast and Geodetic Survey reports, number of. 

4 470 
2 954 

2701~ 

I 476 
280 

I 970 
2 195 

475 

Electrotype plates made ..........•...........•....•.... 

Charts published by photolithography, number of ....•.......• 
2 152 

Charts published hy photolithography withdrawn from 

circulation. 
Engraved plates of Coast Pilot charts .................. . 
Engraved plates of Coast Pilot views ................... . 
Printed sheets of maps and charts distributed ........... . 

Printed sheets of maps and charts deposited with sale agents. 
Printed sheets of maps and charts sold at Coast and Geo-

detic Survey office. 

So 

98 
782 618 

369 733 
............. 

•Beginning July 1, 1884, to and including June 30, 1S91. 

------

I<)O 4 66o 

96 3 050 

5T'Y 276h 

77 I 553 
16 296 

50 2 020 

61 2 256 

19 494 

9 173 
2 724 

46 2 228 

29 169* 

II .... .......... 

-··· ......... So 
6 104 

52 959 835 577 
31 465 4or 198 

683 .... ········· 

109 
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TABLE No. 3.-18c}r. 

Information furnislud to Departments o.f tlu G(Jvernment in reply f(J special reqtterts and to individuals 

upon application during the fiscal year ending June JO, I89I. 

Date. Name. Dat& furnllh"'1. 

1890. 
July Missifl!lippi River CommiMion ______________________________ l 1'nwing of hydrogaphy from Grandview Reach to Donaldsonville, La. 

a A. M.. Hm.rrod, Civil Jllngineer, New Orleans, La.------------- Topographic and hydrol(raphic ourvey of island bountied by Rigoleta, Chef 
I Men teur, LakeR Pontchartrain and Borgne. Lnuisia.na. 

6 Richard,. and Sau8e, New York CitY------------------------- 1 Hydrographic surrny, vicinity of Bay Point, New York Harbor. 
ti F. H. Bigelow, Nautir&l A1mana<; Offire, \Ya.Jihington. n. C __ _! Bulletins Nos. 5, ri. 7, and six magnetic chart.a for the epochs 1885 and 1890. 

10 J. P. Bradley, Deer P1uk, Md--------------~---------------- 1 
Gc(\graphkal position of Oakland a-nd height of De.er Park a.boTe tba ocean. 

11 Se.muel :s. Canta.in. Muter Tug O<Mu King, Mt. Desert Table &bowing hourly rise and fall of tide for dine.rent rangAiL 

Ferry, Me. 

17 M. Baker, U: S. Geological SuneY----------------------- Formula for magnetic tlecliD&tion at. Kalamazoo, Micb. 
l '7 W. A. Goodyear, State Geologim

1 
California_________________ Height aboYe the ocean of 14 statfons in or near Mendocino county, CaJ. 

17 E. Rickoecker, Seattle, Wuh ---------------------- Tracing and otrengthening contours on photograph• of topography of Seatt I•, 
Washington. 

18 J.P. Kelly, Belldent Engineer <>fCan&ls, Albany, N. Y ___ Deocription of two bench marks, Rondout, N. Y. 

22 E. C. Vose, U. 8. Signal Service, LacrOMe, WiB·------------- Geograpbico.1 position and height above sea. of J..ar.rO&'W, Wis.. 

23 J. L. Smithmeyer, Washington, D. C----------··---------- Deocription of five bench marko, Old Point Comfort, Va. 

24 J. L. Smithmeyer, Wuhington, D. C---------...... --... -------- Description of two bench tnarks, Old Point. Comfort, Va.. 

Z6 ChM. L. HarriBOn, Civil Engineer, Chicago, Ill ---,.------ Information relating to different pat.t.,rus of tid• imug ... 

Z6 Wm. G. Ford, jr..., Bath Beach, N. Y------------------ Description of two bench marks, Bath Beach, N. Y. 

Z9 Jamee S. Cooley, Glen Cove, N. Y-------------- Tidal date. Hempstead H&rbor, L. I. 
29 N. Spofford, Engineer, Haverhill, MUL-------------- Gitographical position of a.nd remarks on Borden ·s triangulation station, Salif!.­

bury Marsh. 

29 J.C. Benkenius, St&te Engineer's Ofliee, Ollifornia ---~ Astronomical latitude a.nd longitude of eta.tion "Needles," Ca.lifornla.. 

31 A.. P. Killinger, Ghil Engineer, Cedar Springs, Va.----- Ewch of maximum eut declluatioo at Marion, Ya., a.nd pamphleb! on terr.--
trial magnetism and isogonic charts for 1885 a.nd 1890. 

31 CoL L. L. Langdon, Fort Hamilton, N. Y. Harbor ------- Geographical positions and d66Cl'iption1 of trigonometrical otations in th• 
vicinity of the Narrows. 

August 4 C. C. Merrick, Chkago, Ill_ ____ .,. __________ .., ___ .. ____________ Dl8tances furnished from Mobile, Ala., and New OrlAA.ns, La..
1 
~ Bav•ma and 

(Jentral and South Amerkan portR. 

4 W. G. Ford; New York CitY------------------------- Hydrograpbic suTV6)' of Gravesend Bay, N. Y. 
6 Wm. L. Bacot, Slapleton, Staleu bland, N. y ____________ Description of eight tidal bench m,.rk• on Staten Island. 

11 Nath'IG. Herreebolf, Bristol, R. 1-------------------- Deacription of three tidal bench mukll near Brist.<•I, :&. I. 
U Prof. A. W. Phillips, Y&le College, Connecticut------------- Tidal differences New York and New London every hour of moon·• trnn•it. 

14 L. Tum.er, Washington, D. 0--.. --------------------------- Di&tance fl.nd direction of Cov-eville, Va.,_ a.nd WMhington, D. C. 
14 B. K. Averill, Civil Engin~r, J>la.ttlbur~ N. y _____________ Annual change -0f the ma.gnet.icdoclina.tion in the vidnityof La.ke Cha.mp1a.iu. 

14 Ha.j. W. P. Stanton, U.S. A.., Boston, M1MJS ............. ----------- Magnetic declination at Mar~ball Point Light-boni;;e in 1831and1890, 

l!i Amoa Rosa, Pensa.cola, Fla---------------·--------·------- Topographic and hydrographie survey of Perdido Ba,,, Florida and Alahama 

15 W. O. Bibb, llontgomery, Ala.--------------------- Topographic and hydrographic eurve;y of Perdido Bay, Florida &nd Alabama. 

15 S. Pel'<ly J01l811..------------------------------- Topographic and hydrographic survey of Perdido Bay, Florida and Alahama. 
16 llhJ. W. S. St&nton, U. 8. A., Eng'r lot and 2d L.-H. Dim ___ Description of tidal bench mark at lll&rshall Point, Me. 

19 H.F. Garrillon, Sec'y Harbor Line Comm'n, 'l'acoma, Wll8b__ Description of two l.Jench marks at Tacoma and Seattle, W88h. 

19 W. T. X..011, Oapt. Englneen, U.S. A-------------------- Height of beoch-mark: No. 87 in the D. C. 
19 L. E. Bryant, Supt. Coal Jlliues, ll&rriman, Tenn _________ G<>odetic data and description• of station• Brushy. Luper, and Melt.on, Tenn. 
19 '.&. T. "Wihton, Lieut., U. 8. A., Ft. Wa.dilwortht N. y ____ Detlcriptions of etations &nd geodetic d&ta Ticinity qf the NarrowB, N. Y. 

IO 0. Boeler, jr., Topographer, P. 0. Department-------- Fonr hundred and llfty-eix geographical positions in Arkan881 and Colorado, 
also in Utah &nd Indian Territ.ory. 

10 Lieut. JI. A. Wll8oli, 17. 8. A. ----- Chart No. 369, with approximate porition• of the l;iangnlation pointo &bout 
New York Narrows plotted thereon. 

to John T. ,._,,, Wuhlnglon, D. C....,...._______ Bydrographic survey of part of Anu&pnli.o Barbor, lid. 
ti B. I. :Lcwtak, Ooune, Snneyor, N- Beme, N. O._____ T•ble of magnetic doclina.tion •t New Berne, N. 0., between 1.71\0 a.ud 189li, 

• Lieut. AnhurP. N&m'O, U.S.N., lkanch BydrograpbicOft!ce, 
ll'.Y. 

a.llo App. No. 12, Report for 11!86, three magnetic chl>rll &ud Bulletla No. H. 
Tidal currents oetting on and oft' oouth ehoN Long Ioland. 

• W. G. J'Gl'll. Jr.. Batll ._., ._. York II&rlior----I Jlagnetio chart for 1886 aad l89t; App. 12, Beport fOl' 1886, and top7 of 

Bldl.ull :No. l<L 
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TABLE No. 3-Continued. 

Date. Name. Data furnished. 

1890. 
Aug. 27 R. A. Bigelow, New York_________________________________ Height of mountains in Vt. and elev&tion of Lake Champlain &bove sell level. 

28 Director Goo logical Hnrv<'y ------------------ --------------- Geographical positions and descriptionsof f!'tatio-ns, Long Island Sound, between 
latitude 403,4° a.nd 41°, longituje 7372° and 73%0 , and latitude 41%0 aml 

41%", a.nd longitude 73,Y.0 and 73X0 • 

29 J~ieut .. J~. 1'. Wilson, Ft. Wa.d~wort,h~ New York Harbor _____ Geographical positions of two st.a.tions on the Qua.Tantinf' and descriptions of 
stations. 

Sept. Geo. P. Metcalf, Glen Hoase, Whit.e Mountains, N. H-------- Mae'lletic declination 4 miles ea.at of Mt. '\\"ashington in 1890, a.bo .a.nnu11.l 
change. 

A. N. Skinner, U. S. Naval Observatory _____________________ Geographical poRition,and description of astronomiea.lata.tion a.t Denver, Colo. 

3 Office of Harbor Line Commission, Tacoma, WBBh. ________ Description of stations anO-thirty-two geographical position•, vicinity of 

Seattle a.nd formulae and factors for geodetic computation of positions. 

9 R. A. Bigelow, New York---------------------------------- Height of Ascutney Mountain,. Vt. 
10 Prof. M. B. Snydor, Ccntml High School, Philadelphia-.. ---- Magnetic charts for 1885 and 1890; pamphlets e.nd Bulletins Nos. 5, 61 7, and 

14, beariDg on terrestrial magnetism. 

&.pt. 18 Sumner H. Bodfish, Civil Engineer, for Col. P. C. Hains, Description of :five bench marks at Old Point Comfort, Va.. 

Oct. 

Engim:•er Corps, U.S. N. 
20 S. C. J,ancastt'l'r, Civil Engineer, Jackson, Tenn _____________ Height of bench mark a.t Poat office and Railroad Bridge above the Gulf of 

Mexico. 

22 J. w. Ra.nd, Surveyor, Vanceburg, KY-------------------· Four magnetic charts for epochs 1885 and 1890 and copy of Bulletin No. 14. 
24 Hon. N. W. Aldrich, U. 8. Senate--------------------- Six copies of the topographic survey of Point. Judith and vidnity, Rhode 

l•land. 

!l4 Hon. Warren O. Arnold, M. 0------------------------- Two copieo of the topographic survey of Point Judith and vicinity, Rhode 

26 

26 

27 

27 

27 

27 

6 

Island. 

FranciM Cushing, Portland, Me----------------------- Topographic and hydrographic survey of Cushing Isla.nd and vicinity, Maino. 

A. K. White, Surveyor, :Beach Creek, Clinton County, Pa ____ ! Magnetic declination at a place in Randolph County, between 1780 and 1895. 

H. M. Bacon, Surveyor, Addison, Webster County, W. Va ____ 1

1 

Table of magdetlc declination for Addison, W. Va., betweeu the years 1780 
and 1895; two magnetic charts and :Bulletin Nor 14. 

A. M. Ford, Salem N. J ---------------------------------- Highest tide at Sandy Hook, N. J., during September, 1889. 

Gen. B. F .. Butler, Lowell, MBSB---------------------------' Co-py of the ma.p of final attack on Fort Fisher, North Carolina. 

C. P. Bolles, Washington, D. C ---------- -----------·--··---! Copy of the map of final attack on Fort Fisher, North Carolina. 
S. H. Emmens, Emmens, Pa-------------------------------- Geographical position of Emmens and magnetic iieclination at that place, also 

annual change and magnetic cha.rt for 1885. 

6 L. Turner, W&Shington, D. C ------------------------------ Position of T&li&hassee, Fla., 11nd distance from Washington, D. C. 

7 J. D. Condict, Edgartown, Ma.ee-------------------------- Topographic survey, vici,nity of Cape Poge, Mass. 
8 J. W. Field, Ghincuteague Island, Ya ______________________ Magnetic declination at preeent and in 1792 together with preaent anuual 

change of the declination. 

10 Dr. B. H. Kidder, Nani Academy, Mo.ryland --------------- Topographic 1urvey of part of Marthaa Vineya.rd, llass. 
1a P. Atklneon, Chicago, IIL-------------·-------------------- Copy of smAll magnetic charts of the United Stat .. for 1888. 

th A. S. Pennington, Pateroon, N .• J --------------------------- Tidal conet.antll for Bay Bead Lif• Saving StMiou, New Jeney. 
JS Verplanck Colvin, 811p<lrin tendent Adirondack and State !And Approximate azimuth of Gomer Hill as seen from Penn. Mountain. 

Survey of New York. 
21 , W. E. Mott, Burlington, N. J--------------------------- Magnetic. declination at Montauk Point, Long Ioland. 
21 ' F&va, Jr. & Co., Arehitecta and Engineers, W .. hington, D. C_ Geographic poaltlon of GordontiVllle, Va., and of trigonometrical point. Clark 

and Petera. 

22 Cun11111 Bureau, Wuhtngton, D. C --------------- Tidal and oorrent data at forty--0n<> p<>rts on Atlantic and Pacific co88t8. 
23 Capt. W. M. Blake, U. S. Engioeen----------------- Geogmphle poliltiono and deacriptiona of 1tations in v'harlotte Harbor, Florida. 
25 Young & LewiB, Al!t<>ria, Oregon _____________ Magnetic declination at Astoria at present and In 1he years 1805, 'Ml, '07, with 

Appendix No. 12, Report for 1886, and two magnetic charts. 

26 J. J'. Sheahan, New Boohelle, N. Y-------------------- Magnetic declination at New Rochelle, magnetic chart for 188.'l, Appendix 
No. 12, 1886, and llulletln No. 14. 

30 Ca.pt. W. M. Blaclt, Col'pl of Englneerw, U.S. A., New York Deecription of two bench markB, Charlotte Harbor, Florida. 

City. 

N<w. 6 Capt. W. M. Bl&Ck, Corpo of Englneera, U. 8. A---------- Position of trlangul&tlon point. plotted on publillhed chart 1'1o. 171l, Obarlotte 
Harbor 1111.d vicinity, J'lorida. 

8 ChlefofEnglnlera, U.S. A--------------------- Topographic and hydrographio aurvey, 'ficlnity of lakea Wuhington and 
Union, Wuhlngtou. 

10 D. c. Commiseioners, Washington, D. c ________________ Twenty-<ll:x geographical pooltlona and dereriptione Of lltations for •urvey of 

Book Creek l'&rk. 

12 Maj. W. S. Stanton, U.S. Engineers--·--------- Googr&phleo.l position of t.ubec Nan-owa Llght-hoWI<!, Ma. 

14. Dimctor U. S. Geological Snrv•Y----- Longitnde and approl<imate l&tltude o! Auguota, Ga., of GalJuMrollle, J'l&., and 
of Jaebonvllle, Tex. 

l'1 V. Macpbenon. Engi..- Bol'M Creek Ooa1 Co., Binning· Jlag~ deellnation al the creek in 1820, l871i, &nd 1880, with "8IJ!hlei&nc! 
Mm, 41.,_ ja)p11lc cl!~n. 



 

TABLE NO. 3-Continned. 113 

Information furnished to Departments of tll.e Governnient in reply to special t:cq1te11tB and to indil'idual6 upon applictltion 
durmg th8 fiscal year e11ding June 30, 1891. 

Date. Name. Dat& fnrniahed. 

1890. 
Nov. 20 A. W. Erdman, Honilltown, N. 3------------------------ :Magnetic declination in ~&Rtern Kentucky a century ago. 

24 Chief Signa.1 omoer ... --------··--------------~---------- Relative accura<iy of se·rera.1 hue maps of the Coast and ~odetic 8urve1. 
Z9 U. 8. Naval Oboervatol'J-----------··-------------- ---------- G<!ographical pooiti,ms of three llt&tiono In f'..ovington, Ky. 

Dec. W. Newbrough, Surveyor G<lneral's Office, Salt Lake City, Magnetic cha.rte of the United States for 188~ and 1890. 
Utah. 

W. H. llrown, Oh!efEnglneer, P.R. R. Co·--------·-------- Appendix No. I!, Report for 1882, Appendix No. H, Report for 1887, andad· 
vanced sheets of Appendix 15, Report for 1889. 

2 Gt-n. H. Johnaon, St. Louil, Mo ____________ _. ______________ Magnetic declination, dip, and int.Ansity at St. Louis, Mo., also law of change 

of declination since 1822. 

2 J. H. Willard, Oaptain, corps of Engineers ____ ------------ Lateot and best ...aJue of the relation of the lengths of the foot and the motre. 
5 Col. D. C. Houston, U.S. Engineers __ .. __ ., .. _______ . Bydrographic survey of Coscob Harbor, Connecticut. 
9 M. :P. Jackson ---------------------- ---------- ---·--. ------ Geograp-hical position of Durham, Durham County, N. C. 

13 Director Geologl~l Survey--------------------------------- GeographiCE&l p08ition of Pa.rkenaburg, \V. Va. 
lfi 0. M. C&rter, Lieutenant, Corpe or Engineers, &va.nna.b, Ga __ Description of bencb marks, entrance to Saint Simon 8ound, Georgia. 
16 Iron &Dd Ooal Company, Pine Mountain, Kentucky __________ Isogonk ma_pt! for 1885 and 1890. Annual change of the declination at present. 

16 G. A. PorterfteJd, Charleston, W. V&----------------------- Present magnetic bearing of an old line run by 1.'0mpa&. 

17 H. W. McOray, Ocunty Surveyor, San Benito Co-unty, Cal ___ Geographical positions of stations He1)8eda.JU a11d Sant.a A.Ha and angll'.'s 

measured &t S..nta Alia. 
17 8. H. McElroy, New York City-------------------------~ Ilydrographic survey of New York Bay from 39th street, Brooklyut to Hay 

Ridge l>ock, New -York. 

18 Direct-Or G<!ologlcal Survey------------------------------ Descriptions of OBtronomieal stations Point Pleasant and Clarkslourg, W. Ya. 
18 F. P. Spaulding, Engineer and Surveyor _____ .., ______________ Information about milestones in the southeast line of District of C0Inmbit1. 

23 DlrectorGoological 8Ul'Vey --·---------------------------- Height of Augu<ta, Ga. 
26 J. F. Caloe!l, D. E. ll. of W., Balto. & Ohio R. R •• ·--------- Height '>f bench ma.rk on bridge of Tygarts Valley at Grafton. 

27 Director Geological BurveY-------------------------- Geographical positions often trigonometrirnl sta.tions near boundary of Illinois 
and Wisconsin. 

Dec. 30 Ca.pt. 3. A. Willard, Col']M'I of Engineera ___________ ,.. ______ Length of Delta. Batre, La., aud "'lation of the metre to the foot. 

1891. 

.Jan. (i T. u.' Taylor, Unive1'8lty of Texas, Austin, Texas __________ Magnetic declination at Austin in 1855 and 1891; annual cha.nge of dl!clina-

tion and magn~tic declination charts for 1880 and fo-r 1890. 

6 I. S. Dunning, A:urora, Ill ---------------------------- Geographical positions and descriptions of points in the vicinity of Clnca.go; 
magnetic charts for 1885 and 1800, and Bulletin No. H. 

Chief of Engineen, U. 8. A-------------------- Topographic survey of the vicinity of the town of tit. Marks, Fla. 
9 W. J. Speillman, Yineenn'8, IncL ____ .. ________ La1.itude and longitude of astronomical station at Vincennes; height of bench 

mark at Vincennes abOl·e th& ucea.n; distribution o.f m.agrretic declination 

in 18811 and Hl90. 

9 S. R. Bell, Mayor, Union City, Ind--------------------- Geographical poeition o.f Union City; magnetic declination in 1890, and an-
nual 1'ha.ngti for the same place. 

9 F. Drmforo, Belfast,•------------------------------ Topographic survey of Littl• River, south of Belfast, Me. 
14 Major W. B. Stanton, U. S. Englnen---------------------- Topographie and bydrograpltic survey of the St. Croix River below Calni•, Mo. 

15 P. C. Warrington, U. S. Geological Stll"fey-------------- Geographical position of a stone in the 3d princlpa.I metidian, a fow mile• 
north of Vandalia, Ill. 

20 J. H. Walker, Utah---------------------------------- Experimental station Logan. rtab. Meteorological ta.hit".._ for barometric 
reduction. 

20 G. A. Marr, Jtogineer HHmouri Rtvtll' CGmmill8lon ___ .., __ ,.____ Geographical poiiitions of Helena, Montana, Bismarck, N. D., and Oma ha, 

Nebr. 

20 H. L. Eaten, J&naineer, Somerville, ll.&18--------~--.. - Deaerlptions of triangulation stations, vicinity of Cambridge. and Dos-ton, l\llt) 

'Cables for computation of geographical positions and for ma-11 pwjectiuni;:_ 

also JM of geographical statiot111 &l>d geodetic resuli..State of Mas .. chu""tt'. 
22 T. W. Symons, (}a.pi.in, Curpe of Engineers ________________ Geographical positions and gevdetic data. of the triaragulatfon of upper part 

of Coos Bay, Oregon. 

22 J. O&rmichael1 Shenandoaht Page Co., V•----------------- Explanation of isogonic cur;-ee. 
22 U. S. Geological 811rve1,~----------------------------- Latitnde and telegraphic longitude ohtationa Jacksonville, Tex., Gaiue.ville 

Fla., and Angust:&, Ga. 

22 J. B. Honck, Montecello, Cal. ---------------- Copy of the location of the "Naval Trial Coul'llt" of the San F'ranci><'"'• 

with the hydropphy. 
22 C&pt. T. W. 8ymon1, Oorpe of Engineen, U. S. A--------- ~ption of bench mark, Coos Bay, On>gon. 
12 J. B.. B~ Robertson Co., 'hue-------·------ lla.gnetie coureee for 1885 and 1890 tu Baeikell Oo., Tex~ 1:1.nd auuu~l de(.'.rt'l\"'e 

of deo1ination during these epochs.. Also isogonic charts for 1SS5 and 1890 

and oopy of p&per on eecular variation•. 

119 Wm. Banter~ Co., Portland, ll•----------------- l'redicted tides, Eestport and Portland, Me., 1892. 

29 ]I. I'. Shel'IDAll, Albany, N. Y ------------------- Timeo of high water at Albany, N. Y., for January, 1891. 

B.Ex.'3-8 
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TABLE No. 3-Continued. 

Date. 

1891. 

·-·· I ~ ...... ~.~ 
Jau. 31 A. S. Winger, Warren, P"--------------------------------- M&gnetic d~clinatiou at Warren bet,rnen 1883 and 1890. Annual change of 

I the deelinatiou at Warren. 

F•b. 

31 

31 

W. B. Buttout New York----------------------------------! Result.a of B"pirit leveling! ,·icinity of New York and of tidal levels aud'1ow of 
' currents. 

\V. J>. Paret, U.S. AHt. Engir., St. Simons )!ills, Ga--------/ Magnetic declination at Fernandina. and Amelia. L. H. hetwten 1831 and Hl~fl. 
,V. K. :Sottingha.m~ County Surveyor, Ev;tville, Va _________ Ma.gneticdeclination at Eastville in 1891 and annual cha.uge of same. 

S. W. M&ekee, U.S. Dep. 8nrvoyor, Salt Lalrn CitY---------- Two pamphletB on atmospheric refraction and eomputati.ons of heights in ()al. 
R. 1'. Sherman, No. 284 Broadway, Albany, N. y ____________ Tirue! of bigh w11ter at Albauy, N. Y.1 from Feli. to Dec., incllu~he, 1891. 

L. Turnf-!'r, 'Vasl1ington, D. C------·------------------------ Azimuth of Hne from Charlestown, W. Va., to '\Vashingtuu, D. C., e.nddi&tanr.c 
from La«wreneeville, Ga.., to \Vashington, ll. C. 

t;eologist or !tlissiourL _____________________________________ j Latitude and longitude of Ironton nnd Potosi, Mo. 

10 "'· G. Ra.rusey, llancock, Md __ ----------------------------- Height of bench marks near Cumberland, Md. 
11 ,J.C. Trautwine, Civil Engineer, Philadelphia·-------------- Magnetic declination in El Puo Co., Tt:XM, autl annual change. 
11 11. W. Clogston, Dlootnfield, Ind____________________________ Height and description of ben('b marks in Indiana. 

14 Lieut . .J. C. Sanford, Sec'y Missouri Rher Commission_______ Latitude of Helena, Mont. 

14 J, C. Soherts, Bremond, ltubertson Co., Texa.s _______________ j Magnetic declination in H&skell Co., Texas, and tahles of the lJOSition of the 

pole star. 
19 .J.B. Deers &- Co., New York CitY--------------------------- Topographic rmrvey of the Hudson River from Spuyten DuyvH to Newllurg~ 

Ten topographical sheete~ 

2·1 \ E. B. &wage, Sec.'y Mass. & N. H. Bounda.ry Survey ____ .. ____ Information about station Salisbury Marsh (Bordc11). 

28 C- F. Palfrey, Captain, Corps of Engineers ------------------ Copy of the report on the resulting height of the bench ma,rk on th& Rt. 

li-0uis lJridge as determined by tbr6e diffl'rent routes, also fin pampb1ets 

ou spidt leveh. 

Ma.rcli 3 M.A. Straight, Paola., KansaB---------------------------~ Height of the source of the Mississippi River a.lJove the Gulr. 
4 Southern Home Seekers Guide, Pine Blntf, N. O _____________ Magnetic declination in lat. 35°, long. 79°, at Itreseut and in 188t1; alao annual 

change. 

6 M. H. Bright, 1'arrytown1 N. )'" ----------.. ----------------- Heights of atations Xickuit and ButtC>rmHk and <listanee uf the former from 
the Hudson. 

6 M. I~. WiJlia.ms, Div. Engtr and Surveyor, Rienzi, Miss _______ Height of bench mo.rk at Boone,·me, Mi158., aboYe the Hui! Ie,·cl. 

6 Treasury Dep1:Lrtment, Bureau of Statistics------------------! Forty-four diagrame illustrating statistics of ex.ports and im1lort1:1, gold aud 
miver production, emigration, debt aud interest, etc., of the Unit~d St~tP8, 

front 1855 to 1890. 

6 Chief of :Engineers, I;. S. A------------------------------ Topographic survey in the vicinity of Portla11U, l\Ie. 

7 U-S.Gculogical Surver-----··---------------.. ---------- ~--- Topogravbic i:rnrvey of the Kennebec River below Augu~ta, Me. 
Manly B. Cuny, 1736 H St., 'Vaehington, D. C-.. ------------- Mea.n daily rise of tide: (1) Bar of Coos Bay entrauc~; (2) llmpquah Ri,·1-r 

entrance; (3) Port Orford ; (4) Bar of Willa pa Bay. 
9 l\lilita.ry Park Commiaaion __________________________________ Topographic survey of north part of l"'ookout Mountain to Rotl8\'ille Ga.1\ 

1'ennesse. 
9 M.A. MiJler, Chief Eng'r, Pine\'ille, Wyoming Co., W. Va ___ . Geodetic positioue of stations IYy, Summerville, Keene,r, and Table RO\·k. 

12 C9.J•t. Willard, U.S. Engineer>, Vicbburg, Mi••------------- Gtographical position• of •latious at Vkksburg, Miss., Teurkan&, Ark., arnl 

Red River Landing, La.. 
12 U.S. Geological SurveJ----------------------------------- Topographical survey of the Connecticut River below Middletown, Conn. 

13 T. H. McHenry -------------------------------------------- Longitude o-f Spokl\ne Fall!~ '\Tash. 
14 L. Bell, New York---------------------------------------- Copies of appendices and charts bearing on ten-estri11.l magnetism. 
14 IL B. Hendrick, N. A. Office __________ .,. ·--.... ----------------· Magnetic declination vicinity of Wincheeter, Ya., aud chan&es in 1810 an1l 

1842. 
14 J.C. 'l'rautwine, Philadelphia______________________________ 'fable oftimet of elongation of Pol~ri .. B11lletin No. 14. 
l~ Col. J. A. Smith, lJ. ~. Engiueen ____________________________ Topographic and bydrographie survey of junction or Morrymeeting ]lay and 

Androscoggin River, Me. 
lH I!~ •• T. Ga.rbaniti, Rahway, N.J ________ .., ___ .. __________________ Data as to the most northetm, eMtern, 1outhenl, and western points of UH! 

United States and Aluka. 
;ill (;. H. ·walkur·lt. Co., BoPtou, Maas___________________________ Proof of cha.rt of Provincetown Barbor with 18 feet curve drawn thereCln. 

21 A. lJ. Rhocfos, ~l\ss't A\t"y U. 8------· -----.. ------------------- ('OllY of tlJ<-• reduction of topography and hy<lrography of 811hr11n Bay, ~al . 

:.:1 
21 
24 

. J.P .. \l>l•utt, Artt~o1·h, l:al -----------------------.. --------­

\V. (;, U.aymm1J, B~rkley, Cal_--------------·------------­

L. J. Stort•y, J,ockhart, Texas-------------------- ... -----· 

Covy (If U1e redm:tiou of top-0grnphy R!)d hydrograph.v t;f Sui~t1u Hay, Cal. 

CO!'.Y or tbe rP.duction uf topQgraphy 1uul hydro~raph-y of 8ui11nu lla,r, f'4Ll. 

Magnetic cha.rt for 1885 and <~opics of appendicoto No. U of 1881 and N<t. 12 •• r 
1886. 

26 H. Taylor, P.R. R .. ('.Q., Philadelphia_______________________ Ht>igbt above sea -of t11ree stations in tht> city of Wn.~hingtou. 

27 L. J. Storey, Loekhart, Tex••-----·------------------- Annual chan«e of the magnetic declin&tion at A u•tla, at Frederickaburg, an•l 
at San Antonio, Texas. 

27 John li:. Sandford, Harbor and Land Com., Booton,'-:Ma._____ n-rtptlon o! bench m&rk .t Clark'• point, :Buz .. Tde Bay, Maa 
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Information f1u11iBhed to Departments of the Go!'ernmc11t iii 1·eply lo spcci11l rcq1w.;I.; anil lo indiridualR upon applicali1111 
during the fiscal yea1· c11din9 .Tune 30, 18!ll. 

Date. Name. Data furnished. 

1891. 

March 27 Maj. J. I. :Rodgers, U.S. A----------------------------- Projcrtion cove:ring Cape Disapp\)intment and virinity, and projf'<:iion of part 
nf Sa11 :Frands('O Bay, Ca.1., scafo J-7200. 

April 

April 

May 

27 Calderon Carlisle, "~asbingtou, D. c _______________________ _i The po .. ition (Jf the 1"-dwooer fr. J>. Sfqttrar1' at lhtt PJHl uf lht..' sea da~ r-, 

.Jnn(' 2~ to Jn 1)· ~9, lf::87, plottetl on two CD]li(~i;; of chart Nn. tHJO, 

28 T. H.Kant\ New York------------------------------------- ReBults of spirit leYelings iu the ,·icinity of Kew York. 
31 J.Sim:::1 SnrveyorJ CloverDepvt, Vn ___________ .,. ------------ Tahte of magn~tic dt'cli11atio11 Ht Halifax c-0unt_y1 Ya., for any ~·fla1· in thA 

31 

1 

13 

14 

15 
17 

17 

17 
17 
19 

20 

20 

22 

24 

24 

27 

28 

28 

28 

28 

28 

28 

28 

29 

2 

2 

2i 
4' 

6 

b 
6 

present ct>ntury. 

Rtatc• J)epartment ---------------------------------·--------! Drawiug: of IllA.p of tlJe Pribiluf falaudt", Ala.<.::ka~ for photo-litl1{1~rn1,J1i11g-. 
1'. C. Heath & Co., BORton, Mass______________ ----------- Cop;r of i~ignrf' A, Platfl T, of th..- Kold collPdion for n•111·rnhldion. 

Norfolk and Washington SteR.mboat Co---------------------- Two copies of t·bart No.37G, f'Olon~d. aud ta bk of <lie.:tancr"' to J'r"min,.nt plaf'f'R 

between 7th 8tn~ct wharf, War:hingtou, }), C. 1 and Hohtou titeamf>.ldp t'om­

pa.ny's wharf, 1\orfolk, Ya. 

Mr. Il. F, Gause, President Harlan & Hollingsworth Co., Wil- The abOV(l distanc~8: "'·ere furnislu•d. 

mington, Del. 
H. Wilhelm, County Surveyor, Toled-0, Ohio _________________ 'l'hree magn~tic rharb altd three appPndict•t; 011mapietk1·p..,u\t1'. 

.T. PierL-e, Baltimort\ Md----------------------------------- Se-ven geographical pMitiou~. -...iciuity of Baltimore, df'!'ni1•tit.•U of ~tatiulll", 

. I and triaugulntion sketches. _ . " . 
U.S. Geolog1cal Snrvey __________ ,.. _________________________ Copy of topography of Ho;11osn~sa Rner, .F l~mda. 

U.S. GPological Surve.y _____________________________________ Topographir' f!Une:y of .Kennel>t>c Rin·r, )fa.iue. 

U.S. Geological SurVOY------------------------------------- 'l'opogrnphk stir\"(';,' of Andr~coggin River, M ailw. 

Solicitor General of the U.8-------------------------------- The positiou, CUlllb<.':s, .aw.l dil'tann issail<'1l hy sd1ouT1l'r U'. P. Sny11·urd 011 

sea days of Jul~· 2d and 4th, 1887~ plotted on pnblh.;he(1 vliart :So. !)oo; ali.<l 

I 
a map of the Jontlity on a largl' tlcale ftir u~e in Supreme C<mti. 

Ju..stice Gray, U.S. Supreme Court-------------------------- Designf:l for Real of tlie Cir<'uit Court furuir-h~J. 

Connecticut Shell-fish CommiASion ------------------------- Tracing of higl1 awl low watu line from \Vetch'~ Point to Pou:d Pviut, C'onu .• 

I 
from t(lpo~raphic suney. 

A. P. Cochran, Staunton, Y&-------------------------------- Magnotk hearing- of linf' in 1";7S. 17~~ti, H'~b~ aud l~~Jl: App<>n<lix :No. l~, 

.. Ueport for ltilSG uud two maguetic chart:-. 

Lieut .. J. Biddle, U.S. EugiDt1f"rB--------------------------· j Geographka.l position~ aud geodi:-tic data ,.kinity of .Knoxville, for a ~1ne~· 
l of the Tennes."t'c Rin>r to Chattanoo~a. 

R. E. Pea.rJ, Civil En,;iuf:'er, U.S. N -------------------------! Projection on scale 1-iJOO 000 of Smiths Sound, (;r•wnl:tnd. 
Lieut. J. Biddle, U. S. Engineers _________________________ _I Height~ of trigouo111t>trical liitatioufi and of R. R. statioUEI at Chattanooga 

/ and at Knoxville. 

A. )f, Da Coatra, Kanens City, Mo ------------------------1 Blue prh1ts of reduction of t't.•cent sur\'eys of ,\~illapa Ray, \\·aP:hinf..'10n. 
Ge-0rge H. Emerton, Hoquiam, Wash _______________________ Blu~ prints of reduction of n.•t·euJ ~urvt\H of W'illapa Bay. \\'a..,.llington. 

Thoma.s Coop-er, President Chamber of Commert"e, South Blue prints of reduction of recent sur'\"'eyE- of \Yillapa Ba~·, \Vashington. 

Bend, We.sh. ' 

Cranch & Cardell, Sea.b&'\'-en, Wash-----------------------·--! Dlne prints ofreductiou of recent s1irvPys of \\~iHapa Hay, ·washiugton. 

Hon. John B. Allen, \\'allawa.lla, Wash---------------------! Blue prints of rer1uetion of recent sunPJi- of \Yi I lava Bay, \\'a.shington. 

B. P. Peirce, Tacoma, Wash ________________________________ ; Illnf' prints of f(~dnctiou Clf re.rf\nt Run·t>yF of W illa1ia Bay, \\'iu;h.ingtou. 

Berman T-rott, Seahru.•en, '\\·a.sh ---------------------------1 Blue priuts of rednrtion of reC'eTJt !'!Urveys of \\''ilhq~ Bu~-, \\'a,hingto11. 
Maj. H. C. Dunwoody, Acting Chief Signal Officer ___________ Height ~fstawh.1.nl hencli mark in tbe District uf (\iluml1ia a-.. detenuirH·,l by 

, Coast :ind Geodetic ~nrvPy. 

c. Uncas Lewis, ~ew o:lea116, L&---------------------------1 ~tatemen~ iu reg-'.~r~ to 8UfVl'JtS it~ tl~e vicinity ·~f (jr~utl .. P!l..<lfl, 1\f i~i!'SiJ1pi Uiver. 
Mr. Hyde, U. 8. hcologwal Survey ------------------------

1 
Geo~rapL1cal poHtwu;: aud dl"sci'lphonti of ti.tnt1011111 m \ erznont. 

Lieut .• T. Biddle, U. 8. Engineers ____________________________ ! DP::icriptions of stationi;: of 18!~)~ vicinity of Cha.ttanoo~a, Tenn., and Ga. 

A. P. Dal'is, U.S. fieologicttl Sm'\'CY------------------------: Gf>ograpllica.1 position8i rnn_,1.·t of California, San Dif'go to.San P(•dro. 

MaJ. H. C. Dunwoody, Signal Cori>e-------------------------! Description -0f })(>nch mnrk. J1ong RridgP, 18tl';_ 

Chief of Burca.u of Yards a'ld Docks, :S-avy Department ______ : Dt-8t..-ri11tfon Qf ht"ud1 marks., fl) Pt. Orchtrni, \~) D_:'i'efll lnlt>! 1 (:-q Pni.;et ~ouml. 

F. B. Bigelow., Nautical Almanac Office _____________________ \ 'l'hirty-thr('P g1•ogra1il1i1·al pt~sitiont" of trf\ll1"-it (~f ream; !'ltation!': i11 l'. S. 

Maj. W.R. Dunton, U.S. A----------------------------1 lsogonic c11art~ for 1885 awl l89t\ and C(•11ies API:;enJ.ix :S-o. ]:! of })o.(8/i, a11 l 

No. 7 -0fl8F&, alw t'Ol\Y of Rnlletin :So. 14, 1md m1~netiL' ~h·cliuatiun at 

DorROt, Vt., together with annual imTl·:u~e. 

6 8. S. Gannett, U.S. Geologlca! Snrvey •••••.•.••• ----------- Angles observed at f'Altawisi<a, P..i. 
'f Director Grological Surrey~-------------------------------- Ninety geograpliical po.sition!'I anil tfoscriptioni< of statinm: in "'ontl1N'n parl 

of New York Sta t.e. 

'l .D:irect-OrGeofogica1 SurvoJ--------------------------- Sixty~five geographital po~it.innt> betw{'NJ th~· Hudson JU"~r and Ou· ( '011-

necticut Boundary, '"'·ith d"e<·ri11tlou~. 

8 A. P. Davis, Geological Sune1------------- ---------------J Twenty-one geog1·aph.ical 111}1-·<itivns and d1·.-:1·riptiotl!" of ."!Htinll>·', 1·011:-t 1>f 

; Califon1ia, between San Pt.•dro a.ml San 1 ~ie.:!i>. 

I Prof. J. K. Rees, Columbia C-Ollege ________________________ _I OeographicaJ positionR of Monadnuck, Kea:raar,i.::e, awl ~uuapPt', with htightB 

\ aud rlel"'riptions of stations. 

12 Director Geological Sun'ey ---------------------------\ Pol"iiion1' a.nd descriptions of 8tations Mt. J-:11uiuox, tHeb(', and St:rle, 
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Date. Name. Data furnished. 

1891. 

llay 12 Mr. Brooke, U. S. S. Fiah Ho.uik ------------ Descrlpti<>IUJ of trigonometrical stations in Tangier and Pocomoke Sound", 
Virginia and Maryland. 

14 Secretary Nettleton, Treasury Department ·------------- Customs map of tho United States corrected and brought UJ> to date. 
14 CapL T. W .. SymoDR, U.S. Engineers._ ____ .,..-:.--------------· Topogn.phic and bydrographic survey, vicinity of Pa.dilla Bay, Wa~b. 
18 T. H. R. .Johnaon, Ft. Smith, A.rk ------------------------ Height above the Gulf lovtil and description of th-a two heneh rua.rks at ~\irt 

Smith. 
18 Berlin H. Wright, De Leon Spl'lngs, Fla--·--------------- Ph...,., inequality, (1) Fort Clinch, near Ferua.ndina, Fla.; (2) ~·ort Taylor, 

Key West; (3) Egmont Key, Fla.; (4) San Diego, Cal.; (5) Fort Point, near 

San Francisco. 

18 Lieutenant Winslow, U.S. N----·----------·--·-···· Statislice of oyster beds in parts of Pamplico Sound, N. C., plotted on <"hart' 
Nos. 142 "nd 143 from hydrographic sheets. 

20 D. T. Wheaton. Engineer, llorrie, StcTens Co., Minn _______ Magnetic declination at Morris in Ma.y, 1891, a.nnua.l change, and ieogonic 

chart for 1885 and two appendices on secular d1aug~. 

20 Lieut. Arthur P. Nazro, U. S. N., Branch Hydrographic Forty-oeven pages or tables of temperature and density, Sandy Hook, N. J., 
Office, New York City. from June 'i, 1887, tu March 31, 1891. 

22 W. K. Brooks------------------------------------- Positions of triangula.tion points Tangier and Pocomok(l Sounds, Virginia 
and Maryland. 

22 H. L. Lloyd, Engineer. Cmuberland Gap, Tenn _____________ Magnetic declination at Cumberland Gap, annual change of det:lination, 

magnetic chart for 1885, and pamphlet on 8ecular varia.tiou. 
25 W. M. Beama.n, Topogra.phdr, U. S.. Geological Su"ey _______ Eightoon geogrnphical positions and descriptions of stations, vicinity <;if 

Kennebec River, Me. 
Z9 Prof. W. Libbey, jr., Prh1~'6t-0n Collegti:, N~w Jersey _________ Five pages of manuscript on the subject of tabhis referriug to projections ol 

maps &tld terrestrial magnetism. 

Juue G. C. Comstock, Director WMhlngton Oboervatory, Madl80!l, Copy of resnlting Ja.titude of tho observatory from ol""'rvations made by the 

WlS<·ollJ!in. eoa.t Survey in 1873. 
3 Director Geologie&l Survey __________ ... ___________________ Geograpbica.\ posi.tion.e of 7 etationis iu North Carolina aud l iu lieutucky. 

3 Director Gwlogical Survey-------------------------------- Googra.pbica.1 positions of 5 stations in £outheru;tern Tennessee. 
3 Oapt. T. W. Symons, U.S. Engineers ______________________ Hydrogmphic survey, vicinity of Skagit Bay. Wash. 

9 Harbor Line Commission, Wa.shingtoll ... -··------ -------- ___ fliTopographic and hydrogrepbic survey, Yicinit.y of Soattle, Wash. 
9 U.S. Fish Commission------------~---------~----------- Projection scale 1-401000 of Tangier Sound, Va.. 

10 La.w Department -0f Counsel to the Corpora.ti on of N. Y. City_ Compara.ti'fe erurvey1 of water front of part of Harlem and East Rivt'r:-, 

made in 1838, 1855, and 1885. 
10 New Jersey Geological Surve1---·----··------------·---- Topographic suney &long the New Jersey coe.st from Seabright to Elhcro11. 

11 D. A. Bailey, Civil Engineer, Topeka, Kansa.s ..... ------------ M&gnetic declination at a number of poi11ts in KanSB.fi, a.leo annual chau~(~. 
11 C. W. Poole, Rockport, Cape Ann, :Mus _______ ------------ Question 0of ...-isibility of Mt. WashingtoTI from Poole1

8 HiH, Ca1~ ADu, t!"-· 

&mined. 
12 A. '\\'r. Rice, New Britain, Conn ______________________ Xagnetic <leclination at Hartford, Conu., in 1891, and pa.m11hlcts on sernlar 

13 HarborLineCommi88ion, Washington _____________ _ 

15 Major Hutton, Baltimore Harbor Commission ___ ,.. _______ ,.. __ _ 

16 National Military Park Commi!lSiOD-----------------------
16 Prof. W. Hoover, Ohio University, AthellJ!, Ohlo ••• -~-------

23 Ilon .• T. H. Mitchell, U. 8. Senate .• ----------·-----------

24 Rohbins & Graham, Titusville, Fla----------------------
24 Frank t.ehr, County Surveyor, 'Valhiwalla, Wuh -----------

2'6 E. L. Brown, Brockton, :uass----------------------------
27 C'apt. O. M. <'eter, U. S. l:ngineero ----------- ------------
27 \V. W. Seymour, Louisa, Lawrence Co ... Ky-----------
30 Wan-en, Chapman & Farquhar, Newport, R. I------.. --

"Taria.tion and distribution of the magnetic de.clination with charts for 

1885 and 1890. 

Hydrographic survey, ~ic!n!ty of Port Townsend, Wa.11. 
Two hydrographlc projection• of Baltimore Il&rbor, lat •cale 100 feet lo 

inch, 2d scahl 300 feet to inch. 
Topographic mrvey, vicinity of Chatmuooga, 'l:cnn. 

Three pamphlets on magnetic declination. 
Hydrographicauneye ofthemoutb of Columbia River, Oregon and W,..b. 

ington. 
Hydrogra]lhic surveys, vicinity of U&pe Canaveral, lTu. 
I,usctiption of astronomical eta.ti on witb tciml tiug llltitude arftl longitude. 

Three magnetic pamphlete and two isogonic charts. 

Hydrographic aurveys of the bar of St. Simon Sound, Ga. 
Ch&nge of magnetic declill&lion In eaatern Kentucky, between 1785 and 1~91. 
Top<igraphic &urvey of Arthur Kill from T•ttenville to Port Richmuud, 

Staten laland, li. Y. 
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OFFICE REPORT NO. 1.-1891. 

'REPORT OF TfiE ASSIST ANT IN CHARGE OF THE OFFICE FOR THE FISCAL YEAR 
ENDING JUNE 30, 1891. 

u. s. CoAsT AND G1:0DEnc SuRvEv o~·F1cE, 

TVashington D. C., November lo, 1891. 

Srn: I have the honor to submit the Annual Report of the Office for the fiscal year ending 
June 30, 1891, and along with it the Annual Reports of the various Divisions thereof as follows: 

1. The Computing Division, Assistant C. A. Schott, chief. 
2. The Tidal Division, Mr. A. S. Christie, chief. 
3. The Drawing Division, Assistant W. H. Dennis, chief. 
4. The Engraving Division, Assistant H. G. Ogden, chief. 
5. The Chart Division, Assistant Gershom Bradford, chief. 
6. The Miscellaneous Division, Mr. :M:. W. Wines, chief. 
7. The Instrument Division, Assistant Edwin Smith, chief. 
8. The Library and Archives Division, Mr. F. H. Parsons, chief. 

The chiefs of these various divisions have conducted the work committed to them in a 
satisfactory manner (see details in their respective reports herewith). Cooperation has been 
effective in advancing the work, and increased efficiency is noted in the personnel of the 
Office. 

The correspondence of the Office has been gradually assigned to the various divisions to 
which it naturally pertains, and the system of opening and registering all the mail at the 
Superintendent's Office and of having the correspondence signed by the Superintendent only 
has worked well. 

The same duties are performed by the same persons as heretofore, but the whole cor­
respondence goes out over the signature of the head of the Survey. 

Early in the year the Superintendent organized two Boards which have done much to 
increase the efficiency of the Office. The first was organized as follows: 

INSTRUCTIONS. 

U. S. COAST AND GEODETIC SURVEY, 

TVashingto11, IJ. C., Au.gust I, 1890. 

Tiu Azai.ttant in cha~1 of Jiu Office, tlu H)'at't1grapltlt Insjedor, ihe Chit/ of the Dmwing .Division, tJu Chief of t!u 
Engraving .Division, the Executive Officer tc tlie S«ferintmdmt: 

GENTLEMEN: You are hereby constituted a Board for the recommendation to the Superintendent of a program for 
chart publications by this Office. You will please organize at the ear!1est practicable date and submit a report for my 
consideration as soon as circumstances will permit. You are authorized to call upon the Office for the data and 
statistics you may require for the comprehensive study of the subject ; and it is my desire that you shall meet as frequently 
as necessarv to make modifications or improvements in the program that may seem desirable to meet new conditions as 
they arise. 

You will also report to me as occasion may require all deficiencies in the field work that come under your observation 
that you consider essential for the speedy completion or proper production of the chart or charts of any locality. 

Yours respectfully, 
T. C. MENDENHALL, Superintendent. 
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This Board has given us the systematic cooperation of those directly concerned in the 
production and handling of our charts, and the effect has been excellent. The second was 
organized as fo11o>vs : 

U. S. COAST AND GEODETIC SuRVEY, 
Washington, D. C., October, 1S90. 

The Anistant in charge of the Office, lfydn>graphic Inspector. Chief of Comp11ti11g Di11isiou. Chief of Drawing Division, 
Chief of Tidal Division, Chief of l>ivisi"tt of l.ifirarv and Archives, Executive Q_[licer to the Superintendent, ,vr. 
Courtenay1 of the Computing- f)iz;ision, tu1.d tlu ~4.ssistaut in cha1g-e of the Ojli.1.:t oj~ Standiird T-Veights and )Jfeasures: 

GENTI.EMEN: You are hereby constituted a Board on the Library and Archives. 
You will organize as early as is practicable and proceed to the consideration of a plan for the better classification and 

arrangement of the original records of the Survey, so that they may be conveniently accessible at a!! times for theidndexing 
or cataloguing, so as to he of easy reference, and for such a system of book keeping in connection with them as will preserve 
a complete history .of e\·ery sheet or Yolume. If you consider it de>irable you are requested to suggest such rules 
relating to the deposit of original records in the Archi,·es and the conditions under which they may be withdrawn as will 
secure the maximum facility in their use with the minimum probability of their loss or de,truction. 

You will report from time to time to the Superintendent such conclusions as you may have reached. 
You will also consider the special needs of the Library in the way of addition or of arrangement. 
You will report upon the desiratility of completing sets of Journals or Proceedings of Scientific Societies which may 

now be fragmentary. 
You may recommend from time to time lists of books which should be on the shelves of the Library, and anything 

which, in your judgment, will add to the usefulness and efficiency of the Library. 
Yours, 

T. C. MENDE:\!HALL, Sttptri11tmdent. 

I think· th at I can saf~l y assert that the result of the labors of this Board has been to bring 
into the Library of the Survey more useful and needed books pertaining to our specialty than 
have ever been secured in any single previous year. 

Dr. 'Vm. B. French has continued to act as my immediate assistant in matters of executive 
detail, and to receive and account to me for all moneys from sales of charts, publications, old 
property, and other sources. He has aided in the Office correspondence, received, adjusted 
and arranged all the Office bills on vouchers in proper form for my approval, and filed a 
duplicate copy of each bill. 

Mr. E. B. Wills has had charge of the "leave of absence" account from the 1st of Novem­
ber, 1890; has attended to the receipt and sending of all regi::itered mail, the dispatch and 
receipt of express and freight matter, and has filed the Office correspondence and arranged 
part of it for binding. 

Miss F. Cade] was employed upon the typewriter during the year in miscellaneous copying 
and in addressing wrappers for" Notices to Mariners," and in mailing the latter. On the 31st 
of July the Office lost her services by reason of transfer t.o the Department of the Interior, 
Indian Bureau. 

Miss Kate Lawn continued to use the typewriter during the whole year, in preparation 
of copy for the Annual Report of the Superintendent, in' miscellaneous copying, and in a 
variety of other work called for by the various chiefs of divisions in the Office. 

Miss .F. B. Bailey was engaged as stenographer and typewriter to the Assistant in charge 
of the Office, and rendered efficient and faithful service. On October 31 her connection with 
the Survey ended by resignation. 

Miss I. M. Peck has been employed during the year in miscellaneous work, such as copying, 
addressing mailing slips for "Notices to Mariners," etc. 

Mr. W. C. Maury was temporarily.employed from September 3d to the 20th in some special 
copying for which there was immediate need. His services were dispensed with as soon as 
the work was completed. 

The following-named persons whose salaries are provided for under the head of "Pay of 
Office Force," have been detailed for special duty, as follows: 

William B. Chilton, clerk in the Office of the Superintendent, under his special direction. 
Ferdinand Westdahl, draughtsman; Frank W. Edmonds, clerk, and Vicente Denis, mes­

senger, with Assistant George Davidson, in charge of the Sub-office at San Francisco, Cal. 
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E. Willenbucher, William C. Willenbucher, F. C. Donn, and E. H. '\Vp'ill, draughtsmen, 
and]. H. Roeth, derk in the Office of the Hydrographic Inspector. 

There have been no deaths in the office force during the year. 
In conclusion, I beg to express my gratification at the continued able support that I ha\'e 

received from the chiefs of the several Divisions of the Office, and to thank you for the courtesy 
which you have shown me personal1y and the consideration which you have extendecl to me 
1n the performance of my various duties. 

Respectfully yours, B. A. COLONNA, 

Assistant in cltarge of tl1e Office. 
Dr. T. C. MENDENHALL, 

Superi11tnulent U. S. C1Jast and Georietic Survey. 

REPORT OF THE COMPUTING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, 
FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

CoMPllTTNG D1v1s10"-', J1111e 30, 1891. 

Sm: In conformity with regubtions, I have the honor to submit herewith the usual Annua1 
Report of work done in the Computing Dfrision dnrin~ the fiscal year ending June 30, 1891. 

The charge of the Computing Division was continued with the udersigned; the personnel 
remained the same as last year, and but very little temporary assistance was had from outside 
sources. Mr. J. Page ,,...·as assigned to field duty August 12, 1890, and returned on November 
u, 1890; Mr. J. B. Boutelle was attached to the Computing Division between October 6, 1890, 
and March 26, 189r; Mr. F. A. Young reported for duty February 11, and was detached April 
15, 1891; Miss I. M. Peck gave her services to this Division for three weeks, since June 8; Mr. 
D. L. Hazard continued as computer for the State of Massachusetts. The work of triangula­
tion in that State, however, is so heavy that most of the strength of this Division had to be 
given to it. It was, therefore, only possible to attend to the current work of the Survey, during 
the past year. 

I was engaged in directing and supervising the computations and reporting the results; 
in preparing and furnishing such scientific information as was referred to this Division in 
connection with office and field requirements, or connected with general correspondence of 
the Survey; I advanced the reduction and discussion of the hourly obsen·ations of the 
horizontal component of the magnetic force at Los Angeles, Cal., 1882-'89; discussed the mag­
netic observations made by Bering on the coa..ts of Kamchatka and Eastern Siberia in r 727-'29 
(Bulletin No. 20), and applied the results for the improvement of the expressions for secular 
variation at several stations; prepared an account of the method of obser\'ing an astronomical 
azimuth by means of ocular micrometric measures of a circumpolar star when near elongation 
(Bulletin No. 21); determined the induction and distribution coefficients of m:tgnetometer No. 
II, and discussed th'3 magnetic observations of the U. S. Eclipse Expedition to the West Coast 
of Africa, 1889-'90 (Bulletin No, 23). Special reports were also submitted relative to the present 
state of the field work of the measures of the transcontinenta1 arc of longitude about latitude 
390 between Cape May and Eastern Kansas. 

An account of the work performed by each computer and clerk during the fiscal year is 
herewith presented. It is made up from the daily and monthly reports. 

Edward H. Courtenay, continued and brought nearly to a close the adjustment of the 
secondary triangulation of :Massachusetts, made between 1885 and 1889, inclusive, in connection 
with the State Survey. In this work he had the assistance of Mr. D. L. Hazard, of the State 
Survey. Mr. Courtenay has charge of the geographical registers; supervises the preparation 
of information or data needed by the field parties engaged in all branches of the Survey; has 
charge of the duplicate records of the Survey relating to astronomy, geodesy, and magnetism, 
and directs part of the labor of Messrs. Kurnmell, Boutelle, and Page. I regret to report that 
Mr. Courtenay's state of health was not so satisfactory as usual. 
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.Myrick H. Doolittle prepared the abstract of horizontal directions of the primary triangu­
lation in Kansas of 1889 and 1890, and adjusted the figure between Kansas City and Junction 
City; computed the positions of the secondary and tertiary stations of the transcontinental 
triangulation between St. Louis, Mo., and Junction City, Kans.; prepared the abstracts of hori­
zontal directions of the primary triangulation in Ohio and Indiana of 1889-'90; adjusted the 
figure introducing the Holton base, Indiana; adjusted the triangulation between .. the Olney 
and Holton base lines; computed the secondary and tertiary positions of the transcontinental 
arc in West Virginia and Ohio, in particular of the survey of Cincinnati and vicinity, also in 
Indiana and Illinois. Mr. Doolittle also computed the triangulation of Atchafa1aya Bay and 
River, Louisiana, 1890, and made good progress with the preparation of the abstracts of hori­
zontal directions in Southeast Tennessee, connecting with the main triangulation in Georgia. 
He also completed the first figure adjustment locating stations Cohutta and High Point. 

Henry Farquhar computed the latitudes of Altoona, Pa., 1890; of Howlett, N. Y.,'1883; of 
Chenier Tigre, La., i889; of Reizin, Ind., 1889; of Minerva, Ky., 1887; of Gould, Ohio, 1885, 
and made some progress with the computation for latitude of San Francisco, 1888. Mr. Far­
quhar also determined the mean places of stars (declination) for the use of field parties, a 
work of considerable labor, involving the use of all available star catalogues and the determi­
nation of the star's proper motion. 

Louis A. Bauer computed the telegraphic longitude of Altoona, Pa., 1890; and the azimuths 
of Toledo, Ohio, 1890; of Chenier Tigre, La., 1889; of Gould, Ohio, 1885; of Piney, W. Va., 
1883; of Minerva, Ky., 1887; of Osborn, Ind., 1887; of ·weed Patch, Ind., 1889; of Reizin, Ind., 
1889; of Newton, Ill., 1883; of Adams, Kans., 1888; of Tepusquet, Cal., 1882; of South Base, 
Matagorda, Texas, 1883; of Lospe, Cal., 1883; of Castle Mt., Cal., 1885, and of Hepsedam, Cal., 
1885-86; revised magnetic computations of Alaska, 1889; reduced the bifilar hourly readings 
at Los Angeles, 1882-89, to a uniform temperature; computed the magnetic observations made 
by Sub-Assistant Preston on the Solar Eclipse Expedition to the West Coast of Africa in 
1889-90; revised the reduction of spirit levels between Villa Ridge, Ill., and Greenfield, Tenn., 
1888-89, and made some progress with the reduction of the magnetic observations of Assistant 
Baylor in the Southwestern States in 1890. 

Charles H. Kummell was engaged in miscellaneous geodetic computations, including ab­
stracts of directions and angles, triangle sides, and positions, also in revisions and checks in 
connection with the geographical registers. Mr. Kummell also attended to the solution of 
normal equations required in the adjustment of the triangulation in Massachusetts; com­
puted the length of the speed trial-line in Santa Barbara Channel; computed the position of 
the Newport News Shoal Light, and the New York World's building; also the heights of 
stations Hepsedam and Santa Ana, Cal. 

James Page attended to miscellaneous geodetic computations and revisions relating to 
abstracts of directions, eccentric stations, triangle sides, and geodetic positions. After the 
completion of his duty in the field he was engaged in the revision. of magnetic tables of the 
horizontal force component at Los Angeles, Cal., and reduced the observations of spirit levels 
in Illinois, Kentucky, and Tennessee, from Villa Ridge to Greenfield, 1888 to t889. 

William C. Maupin was engaged in copying the descriptio'ns of stations and sketches re­
quired for the use of trigonometrical, bydrographic, and plane table parties; he attended to 
the geographical registers, and to miscellaneous clerical duties. 

John B. Boutelle revised the tables of the hourly values of the magnetic declination and 
horizontal force at Los Angeles, Cal., 1882-'89; attended to the computation of geographical 
positions, and to duplicating scientific reports. 

Fred. A. Young computed apparent places of stars, and attended to some magnetic revi-
sions and geodetic computations of positions. -

Ida M. Peck attended to the duplication of geodetic results. 
Respectfully yours, 

Mr. B. A. COLONNA, 

Assistant in charg-e of t!te 0.flice. 

CHAS. A. SCHOTT, 

Assistant U. S. CoasJ and Geodetic Su1wy, 
Cllief of the Computing Dii1ision. 
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REPORT OF THE TIDAL DIVISION, U. S. COAST A"'ND GEODETIC SURVEY OFFICE, FOR 
THE FISCAL YEAR ENDING JUNE 30, 1891. 

TIDAL DIVISION, June 30, r89T. 

SIR: I have the honor to submit this, my report of the Tidal Division for the fiscal year 
ending June 30, 1891. 

SUMMARY OF THE WORK DONE DURING THE YEAR. 

r. An aggregate of six years, six months of record from automatic tide gauges, with tabu­
lated half-hourly heights of the sea, high and low waters, temperature and density of the sea, 
and meteorological data, 150 original and r32 duplicate volum'es of observations from staff and 
box gauges, have been received, examined and registered, and 296 letters prepared. 

2. The Tide Tables for the Atlantic and Pacific Coasts for the year 1892 have been prepared, 
and about 130 pages read and revised in proof. In the volume for the Atlantic Coast the num­
ber of subordinate stations has been increased from 650 to 687. The volume for the Pacific 
Coast has undergone more extensive changes, as follows: The high and low waters in the 
principal table are placed in consecutive and natural order, and typographical devices adtl 
still further to the perspecuity of the arrangement. The constants for the more important 
subordinate stations are printed upon the same page with the daily predictions for the prin­
cipal station. A few subordinate stations have been dropped as not needed, and others intro­
duced, the net increase of 63 bringing the total number up to z8r. The tables of lunar 
data have been thrown into more intelligible form. The rising and setting of the sun and 
moon for San Diego, San Francisco, Astoria, and Port Townsend, and Sitka, are given for the 
first time. Some 15 or zo pages of matter which finds an appropriate place in these tide 
tables have been added, including the regulations for preventing collisions at sea; general 
information upon the Life-Saving Service, with instructions and a list of life-saving stations 
on the Pacific Coast; instructions for saving drowning persons, and for resuscitating the ap­
parently drowned; and the Signal Service cautionary, storm, and wind-direction signals. 
The volume closes with a complete alphabetical index of all the tidal stations. 

3. Tide notes have been prepared and furnished for 138 stations for publication on 39 
charts; and five notes on tidal currents. · 

4. Twenty-seven requisitions from field parties have been filled, involving the preparation 
of 85 descriptions of benchmarks with references to the tidal planes. 

5. Tidal information, including 61 tide notes and 43 benchmark descriptions, has been 
prepared and furnished in response to thirty-three calls from persons not connected with the 
Survey. 

6. In harmonic analisis of tides, a year each at Eastport, Boston, Providence, Sandy Hook, 
Bridesburg, and Sausalito, have been continued or commenced, the work done being the equiva­
lent of three complete years. 

7. Non-harmonic" 1st reductions" have been made of 75 series, the equivalent of seven 
years of continuous observations; and phase and declination reductions of z7 series, the equiva­
lent of four years of continuous observations. 

8. A beginning has been made on the arranging, binding, and indexing, by State and sta­
tion, of all original and all duplicate tide books in the Archives, and in this and other divisions 
of the Office, or in the custody of field parties. 

9. The work of completing tidal reciluctions, and preparing the results for publkation in 
the Tide Tables, and in the Annual Reports of the Survey, has been inaugurated with the 
formation of convenient registers for the use of this Division. 

10. The predictions for Eastport, Me., have for several years past been made with the tide­
predicting machine, using constants derived from Pulpit Harbor, in Penobscot Bay. The 
results of th~ harmonic reduction of a year's observations at Eastport were put into the 



 

122 UNITED STATES COAST AND GEODETIC SURVEY. 

machine for the predictions for 1892 with a distinct improvement in accuracy, as shown by 
comparison of observation in.former yea.rs with predictions based on the two sets of constants, 
respective1y. 

The predictions for Sitka, Alaska, have heretofore been made by non-harmonic methods 
based on an imperfect reduction of several rather poor series of observed high and low waters. 
I have succeeded in finding a set of constants, by interpolation between Astoria and Kadiak 
Island, which enabled us to reproduce with the tide-predicting machine the observed high and 
low waters with remarkable closeness, both in time and height, and these constants were put 
into the machine and the predictions turned out for 1892. The pre.dictions for previous years 
were undoubtedly below the required standard of accuracy, but I am confident that those for 
1092 will be found to accord closely with the facts. 

11. An elaborate "report on the advisability of constructing- a harmonic analyser and a 
Thomson tide predicter" was prepared and submitted by 3Ir. John F. Hayford, of this Division. 

PERSONS EMPLOYED IN THE TIDAL DIVISION. 

The following persons have constituted the force of the Tidal Division during the year: 
Computers: Mr. Alex. S. Christie, Mr. L. P. Shidy, and .Mr. F. M. Little, th rong-huut t11e 

year; Mr. John F. Hayford, until December 15, and Mr. Rollin A. Harris, since July 5. 
Writers: Miss A.G. Reville, Mrs. Virginia Harrison, and Mrs. M. E. Nesbitt, throughout 

the year, and Mr. Rollo S. Jackson, since June 4. 

A force of four computers should be added to this Division, two of whom, with one writer, 
should be constantly employed in the reduction of the acenmulated observations of currents. 

Respectfully yours, 

Mr. B. A. CoLONNA, 

Assistant in charge of tlze Office, 

ALEX. S. CHRISTIE, 

Chief of tlu Tidal Division. 

REPORT OF THE ORA WING DIVISION OF THE U.S. COAST AND GEODETIC SURVEY OFFICE 
FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

DR.A WING DIVISION, June 30, z89z. 
S1R: In conformity with the regulations, I have the honor to submit the Annual Report of 

the Drawing Division, which has remained under my direction, for the past year. 
The changes in the personnel of the Division h:we been the retirement of Mr. Emil 

Molkow, on the 30th of September, and the appointment, through the Civil Service Commission. 
of Mr. E. J. Pond, on October 15, Mr. E. S. Mitchell, on November 25, and :\fr. E. P. Ellis, on 
March i6, filling all vacancies in the corps of draughtsmen. 

The assignment of work has been virtually the same as in previous yem s. 
Mr. A. Lindenkohl has been employed in collecting and compiling data for the published 

charts, reduc~ng hydrography, drawing projections on copper, and similar work requiring the 
services of a thoroughly skilled draughtsman. 

Mr. H. Lindenkohl, in making drawings and reductions for engraving and photo­
lithographing, projections on copper, and in engravirig on stone the additions and corrections 
to the magnetic charts. 

Mr. E. H. Fowler, in the :reduction of the survey of the District of Columbia and charts 
for publication. . 

Mr. E. J. Sommer has made projections and reductions for new progress sketches, 
drawings for engraving, and projections for field parties. 
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Mr. D. M. Hildreth has also made projections for field parties and drawings of charts for 
photo-lithographing. 

Mr. G. F. Pohlers has drawn most of the illustrations for the Annual Reports and made 
drawings of charts for publication. 

Mr. C. H. Deetz has made diagrams showing the location of eacb topographical sheet on 
the Atlantic and Gulf Coasts, and has also performed the clerical duties of the Division. 

Mr. C. Mahon has been employed in making topographic and hydrographic re<luctions for 
engraving. 

Mr. P. Von Erichse.n has made tracings of the original field sheets of the District of 
Columbia survey for blue printing, drawings of instruments illustrating papers pnblisheu by 
the Survey, and has inked original topographic sheets. 

Mr. E. J. Pond has made a number of statistical diagrams for the 'l'reasnry Department 
and drawings of charts to be engraved. 

Mr. E. S. Mitchell and Mr. E. P. Ellis have been employed mostly in making tr[',cings from 
original sheets in answer to calls from other Departments and the public. 

It is but justice to commend each individual draughtsman for strict attention to his duties, 
and the personal interest evinced in his work, 

Early in the year the experiment was made of drawing and engraving a chart on zylonite 
for publication. The advantages to be gained by its use are: 

1st. When the chart is made on the scale of the survey, the zylonite being transparent, 
the draughtsman can trace the topography directly from the original sheet. 

2d. The engraver, by doing his work on the re\·erse side of the zylonite, works directly 
from the drawing without further tracing or transferring, thus eliminating to a great degree 
the chances of error. 

3d. The economy in time and cost of material. 
The result thus far has been eminently successful. The chart selected was that of Men­

docino Bay, Cal. Its size is 16 by 19 inches (neat lines). 
From the zylonite about one hundred and twenty copies were printed without shov-:ing 

any signs of wear; it was then electrotyped, producing a copper plate as perfect as the original 
engraving. It is now proposed to print from the zylonite until it is well worn, in order to 
ascertain its durability 

A list by title and number of the drawings of charts for publication which were completed 
or in progre~s during the year is submitted for file in the Archives. This list shows that 
thirty-four drawings of charts for publication were finished during the year; that additions 
to the drawings of eleven charts were completed, and that the drawings of three charts were 
in hand. In addition to this work there were revised and corrected for.reprints the drawings 
of seventy-four charts, ancl there were made eighty-one drawings of illnstrati•)llS to tlw 
Annual Report of the Superintendent. 

Forty topographic and fifty-seven hydrographic projections were prepared for the use uf 
field parties; eleven topographic sheets were i~ked and lettered, and twenty-seven topographic 
sheets were lettered and retouched. 

For incorporation in Appendix No. 3, 1891, I have appended to this report a statement of 
information furnished in answer to applications, official or personal, which were referred to 
this Division during the year. 

Respectfully yours, 

Mr. B. A. CoLONNA, 

Assistant in charge of the 0 .ffiu. 

w. It. DENNIS, 

Assistant Coast and Geodetic Survey, 
Chief of tlu Drawing Dhiision. 
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REPORT OF THE ENGRAVING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, 
FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

ENGR.A VING D1v1s10N, October ar, r89r. 
SIR: I respectfully submit the following report on .the operations of the Engraving 

Division during the fiscal year ending June 30, 1891. 'l,'he statistics are as follows: 

ENGRAVING. 

Number of plates of new charts completed ___ ---- __________________ ----____ 11 

Number of plates of new editions of charts completed ________ ... ___ . _ _ _ _ _ _ _ 8 
N um her of plates of sketches and illustrations completed ________ . _ _ _ _ _ _ _ _ _ 8 
Number of plates of new charts commenced __ ._ .. __ . _____ ... __ .. _ . _. __ .. _ _ _ ·10 

Number of plates of new editions of charts commenced ... ___ ... _ .. _ _ _ _ _ _ _ _ _ 9 
Number of plates of sketches and illustrations commmenced __ . ___________ .. 2 

N um bet" of plates of charts corrected for printing _. __ .. __ .. _. _. _. ___ . __ . _ _ _ 7 34 
Number of plates printed for chart room. ____ . _ ....... _ .. _. _ _ _ _ _____ .. __ .. _ 884 
Number of plates of sketches and illustrations corrected for printing______ _ 25 
Number of plates in progress during the year but not completed .. __________ 27 

Number of unfinished plates on hand at the close of the year: 
New charts . _ . _ . ____ .... _ • __ . _____ . _ .... _ - _ _ ........ _ .. - ....... __ . ____ . . . 2 7 

New editions of charts ___ ------------------------------------------------ 12 
Sketches and illustrations ____________ ------------------------------------- 13 

ELECTROTYPING. 

Number of pounds of copper deposited._ -- .. ---- - __ . _. __ - - -- ---- - - -- _ _ _ _ 2 174 
Number of square inches on which deposit was made . ______ . _________ . __ 83 244 

Number of copper plates made: 

Basso----------------------------------------------------------------------- 35 
Alto. ___ ._ . ___ . _ - - _. - . _ - . __ • __ . _. - ___ • _ . __ - ___ .. - - _ - . ___ • _ . ___ - _ _ _ _ _ _ _ _ _ _ 36 

Total _____ . __ . _________ - _ .. _ - - _____ . - _ - . _. - - - - - - - -- -.. - - . - - _ - __ .. _ 71 

Of this number eight basso and fifteen alto plates were made for the Hydrographic Office, 
Navy Department, and one basso and one alto plate for the Geological Survey Office, Interior 
Department. 

PHOTOGRAPHING. 

Number of negatives made ____________________ --------------_----- ________ 100 

Number of prints made, blue ... ---------------------------·---------- 640 
Number of prints made, silver_ . _. __ . ___ .. ____ • _. ___ - - • _ - _ .. ____________ • 64 
Number of prints made, black .•. _._. __ ._. __ .• __ --- . --- ___ .. ~. _______ .. 21 

-- 725 
PRINTING. 

Number of impressions for Chart Room ___ •. ____ .. _. _. ___ ... _. ____ . ___ _ 
Number of impressions for the Assistant in charge of the Office .. _______ _ 
Number of impressions for the Engraving Division .. _______ . ____ .. _____ _ 
Number of impressions for the Hydrographic Inspector._. _____ . ____ • __ . _ 
Number of impressions for lithographers, transfer proofs._ . ____ • ____ • _ . _ 

50 746 
I 439 
1756 
1775 

r68 

55 8~4 

The engravers were employed during the year principally as follows: Messrs. H. M. 
Knight, A. Petersen, J. G. Thompson, W. F. Peabody, R. F. Bartle, jr., and H. L. Thompson, 



 

REPORT FOR 1891-PAHT I. HEl'OHT OF ASS1STANT IN CHARGE OF OFFICE-Continued. 125 

on lettering; W. A. Thompson and E.]. Enthoffer, on topography and sanding; T. Wasser­
bach on sanding and miscellaneous corrections and additions; E. H. Sipe and W. H. Davis on 
lettering and miscellaneous corrections and additions; W. A. Van Doren, A.H. Sefton, and E. 
A. Kubel on outlines, lettering and sanding. Messrs. Geo. Hergesheimer, H. R. McCabe, 

.John A. Williams, and G. F. Dawson, who are under instruction learning the art of engraving, 
have made satisfactory progress, and all of them are now able to fill in a large proportion of 
their time on chart plates. 

Less than 25 per cent of the average amount that has been allotted to contract engraving 
in former years was expended on that class of work during the year; and although the defi­
ciency was made up to some extent by the larger force employed in the Office, the totp.l output 
of work for the year has been materially red..tced. Owing to the difficulty experienced in 
securing competition in this class of work, it seems improbable that the system can be con­
tinued, and it certainly would not be prudent to base any calculations on securing work in 
that way. 

The most important plates completed during the year include the Approaches to New 
York on scale of 1-400 ooo, the third plate of the Delaware River, with all of the most recent 
surveys, new editions of the charts of Chesapeake Bay Entrance, with the resurvey of the 
Shoals of! Cape Charles, all on 1-80 ooo scale; Admiralty Inlet and Puget Sound on scale r-80 ooo, 
and one sheet of the 1-200 ooo series on the California Coast, northward from Cape Mendocino. 
Considerable progress '"ras also made towards completing the 1-80 ooo series of Coast Charts 
on the Atlantic Coast, the 1-400 ooo series on the Gulf Coast, and the r-200 ooo on the Pacific 
Coast, south of Grays Harbor. I look forward to the substantial completion of all of these 
series during the current year. 

The new rule requiring all charts published by the photolithographic and lithographic 
processes to be registered in the Engraving- Division, has been in successful operation during 
the year. Forty-one new charts, new editions, or reprints, were furnished, making an aggre­
gate of 13 523 sheets. The most important of these were the chart of Florida Bay, 1-80 ooo 
scale, Harbor charts of Fishers Is.land Sound and Gardiners Bay, a large scale chart of Woods 
Holl, and two sheets on large scale 1-9600, of the water front of the city of Philadelphia, on 
the Atlantic and Gulf Coasts; harbor chart of Willapa Bay, Washington, southeast Alaska on 
one sheet scale 1-1 200 ooo, and the first sheet of the new Alaska series on 1-200 ooo scale, embrac­
ing Clarence Strait, Revillagigedo Channel and Portland Canal, on the Pacific Coast. 

Engraving on zylonite, as suggested by Assistant W. H. Dennis, the chief of the Drawing 
Division, was experimented with during the year and met with a large measure of success. 
The prints from the zylonite are very satisfactory, and we have reproduced the work in cop­
per by the electrotyping process. The experience of the survey demonstrates that different 
processes are essential to meet special conditions in reproducing the surveys. Heretofore 
we have found engraving on copper, lithography and photolithography the most available of 
the many processes that have been tried, though not always meeting the special case as com­
pletely as was desired. The new zylonite process promises to provide an intermediary be­
tween the photolithograph and engraving on copper, but just to what extent cannot be stated 
until the process has been fully developed. 

The plate printing office has continued under the charge of Mr. F. Moore, foreman. The 
iorce of printers was·reorganized during the year and is now working very satisfactorily on 
the new basis. The chart room was furnished 3 738 more prints than during the preceding 
year, and the total output of the office was 2 793 prints in excess of the preceding year. The 
usual difficulty was experienced in supplying the chart room during the summer months as 
for several years previously. The appropriation for increased facilities for printing having 
been granted by Congress at its last session, we may confidently believe no similar delays 
will be encountered in the future. The printing for the chart room required the handling 
of 884 plates in the presses; of this number 734 required correction by the engravers before 
sending them to the printers. These corrections required on the average the constant labor 
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of three engravers throughout the year. This is a reduction over the time consumed in the 
preceding year, when an average of three and one-half engravers were required, and as 105 

more plates were corrected, the average work on each plate was considerably less. 
Mr. D. C. Chaprnan contim1ed iti charge of the Electrotype and Photograph rooms during­

the year, assisted by Mr. L. P. Keyser. The work required was about the average quantity .. 
The batteries have been put in thorough order <luring the year and improved in some of the 
details of their construction, resulting in 1'.10re regular and satisfactory work. 

My assignment by the President as a member of the U.S. Board on Geographic Nanies, 
and subsequent election by the Board as a member of the Executive Committee, involves a 
material increase in the details requiring my attention. Thus far I have been able to act 
upon all cases referred to me with reasonable promptness, but delays !lecessarily occur when 
there is a pressure of work in the Engraving Division. For several months I was very ably 
assi~ted in the \\·ork by Assistant Isaac "Winston. He conducted a voluminous correspondence 
in the inquiries that were needed, and compiled a Geographic Directory of Southeast Alaska. 
that will shortly be brought to the consideration of the Board. He also made an exhaustive 
comparison of the nomenclature in the official list of Light-houses and in our charts, an<l 
secured evidence to determine the correct nomenclature in the cases were differences existed. 
He also made some progress in comparing the official lists of beacons and buoys with our 
charts, but this was far from being completed when he was detached to resume his work in 
the field. I sincerely hope that when he returns to the office his services can be spared to 
resume these investigations. 

Mr. John H. Smoot has continued as clerk of the Division, rendering his usual acceptable 
services, and has relieved me of many details I have found it necessary to relinquish, that I 
might secure the time to attend to the greater mass of more general work that now requires 
rny personal attention. I desire also to express to you the gratification I have found in the 
cordial cooperation of the experienced engravers in the Division, and in the interest they 
have shown in the young men now under my charge learning the art of engraving. 

The customary list of plates completed, commenced, and in progress during the year is 
submitted herewith for file in the Archives. 

Respectfully, yours, 

MR. B. A. Co1,o:rnA, 

HERBERT G. OGDEN, 

Assistant U. S. Coast a11d Geodetic Sunit!)', 
Chief of the Engravinr; Divisio11. 

Assistant in charge of the Office. 

REPORT OF THE CHART DIVISION OF THE U. S. COAST AND GEODETIC SURVEY OFFICE 
FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

CHART D1v1s10N, June 30, 1891. 

SIR: I have the honor to submit the following report of the Chart Division for the fiscal 
year ending June 30, 1 89 r. 

This Division has been under my charge during the year and I have been assi.sted by the 
following named versons, whose general duties have been as noted: 

Mr. J. H. Barker, chart correcting. 
Miss L. A. Ma-pes, book-keeping and correspondence. 
Miss Sophie Hein, coloring and correcting charts. 
Mrs. Jennie Fitch, coloring charts and correcting catalogue. 
Mr. Neil Bryant, receiving and stamping charts. 
Mr. R. T. Bassett, mounting and joining charts. 
Mr. H. R. Garland, issuing and correcting charts. 
1\liss Libbie Ludgate, coloring charts. 
Mr. ]. W. \:Vhitaker, correcting charts. 
Miss M. L. Handlan, coloring charts. 
Mr. C. W. Childs, correcting charts. 
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All of the above, eleven in number, have been employed for the whole year, excepting 
Miss Ludgate, who was discharged at the end of September, her services being no longer 
needed. 

The following table presents a comparison of gross issues of charts between this year 
and the one preceding: 

Date. Total. I Salo agent-. 

lSHO. 

July----------------------------------------------- -972 +508 

A uguf!t ----------- _____ . -·------ -------------------- -103 +797 

Se11t1·111ber -------------- ----------- ---------------- -2 O:l!> +16.1 
-1 563 -Ir15 

-1 697 +712 
65'., -61H 

~~~;::1~,:~-==~==~=~==~=============================1 

2~~--~-~~~[-~~~~-~~~~;J +7ll -~55 

-501 +112 

-1 185 -777 

April -------- --------------------------------------! -599 -514 

::c~==:==========================================i 
-1 19M -1 095 

-418 +11s 

Froo 
dir-hibutiou. 

-1 480 

-000 
-2 Hl8 

-1 408 

-2 409 

-:1:1 

+1 086 

-673 

-4{18 

-85 
-103 

-1 136 

·------------1 
Year ____________________ -----------------------' -lu 192 -445 -\I 747 

The minus signs indicate a less i&:ue than for the corresponding months of the fiscal year precf'ding; 
the plus sign1< a greater i;;sue. 

It appears from this table that the falling off in the issue is very considerable, upwards 
of 10 ooo copies, or 16 per cent, but of this number, much the greater part is from the free 
distribution. Five thousand copies less were issued on account of the Navy Department, 
which is partly due to the fact that the practice of furnishing naval vessels )vith new prints 
of charts has been, to a great extent, discontinued, as it was found that in many cases the 
older prints could be kept corrected to date on the vessel with but little trouble. Another 
cause of decrease may be found in the smaller number of new charts published, only half 
that of the previous year, as there is always, a large demand for them. The inability last 
summer to furnish charts promptly as ordered by sale agents has doubtless had more or less 
effect. Taking all these items into consideoration, the decrease is no more than was to be ex­
pected and shows no lack of appreciation of the value of our charts by mariners, the class of 
people who need them most. We have been able to meet the calls of sale agents much more 
satisfactorily thus far this summer, and there is good reason to believe that there will be an 
increase of sales in the coming year. 

The corrections to aids to navigation have been carefully and conscientiously made, and 
have been kept up as closely to date as the information furnished by the Light-House Board 
would permit. 

The Hydrographic and Engraving Divisions of the Office have cordially cooperated with 
this Division in the attempt to bring the business of chart correction to as near perfection as 
possible, by systematising the routine and by wholesome criticism of results. That very fe·w 
mistakes have been detected in work so complex reflects credit on all concerned, and 
especially, on the correctors in this Division. 

In October last the correspondence relating to charts, which had hitherto been attended 
to under your special direction, was turned over to this Division, and it has involved, in addi­
tion to other details, the writing of an average of 270 letters per month, or 10 per day. This 
work has been performed by Miss L. A. Mapes in .a most intelligent and satisfactory manner. 

During the year a new edition of the Chart Catalogue dated 1890, has been pubfo;hcd, 
which is, in some respects, an improvement on the previous one. The bulk of the edition ha8 
been distributed and the edition of 1892 is now in preparation. As you have suggested, it is 
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very desirable that an annual edition of the Catalogue should be published, both for the better 
information of the public and to save the work of correction by hand, which, in the course of 
a year, becomes burdensome. In this, as in -past years, I am glad to testify to the general in­
terest shown by the members of the Division in the amaunt and quality of the work. The 
work of correction and issue is so varied and so complex in its details, and it is so necessary 
that the current orders should be filled promptly to avoid confusion, that an unusual amount 
of experience is required to fit a person for effective service, for every member should be so 
accomplished as to be capable of taking a part, in an emergency, in any of the operations, 
coloring, correcting, issuing, etc. For this reason, the force should be, so far as possible, 
kept up to its dfoctive strength and provision made to fill 'Vacancies, as they occur, with 
properly qualified persons. 

Seven new charts from copper plates, and seven new lithographic charts, fourteen in all, 
have been published <luring the year, as shown in the list following: 

Date of Catalogue Title. pulilkation. No. 

1890. ENGRAVED. 

Aug. 29 152 Murrelill Inlet to Gape Romain (inc. Winyab Bay), S. C. 

Sept. 20 20 Atcl1a.fa.laya. Ba.y to Galveston Bay, Texas. 

Oct. 1 648 Port Discovery and Washington Harbor, WW!hington. 
Nov. 1 211 Padre bland and Laguna Madre, Lat. 210 12' to Lat. 26° 3:Y. 

Dec. 11 146 O-Oracoke Inlet to Beauf~rt, N. 0. 
18~1. 

>OO I "'"-.,_, -··· ·-............ ~ Apr. 8 

.lnno 12 458 St. Johna River, Lake Mon:roe to Lake w ... hiugton, Fla. 

1800. PBOTO-LITHOGBAPHED. 

Oct. 1 316a' Kenneb&e River, Me.1 Abagadaasett Point to Court HouftO Poiot. 

Oct. l 316/J Kenneboo River, lle., Court House Point to Gardiner. 
No\'. u 3481 Woods Holl, :tt .... 

18!Jl. 

~Jan. 29 358 Fiehers Island Sound, Conn. 
Apr. 14 899 N. W. f'-0aet of America a.nd Inlaod P8.8Elagea. Olympia, Wash., to 

Ml. St. EliM, AlaskA. 

May 12 ;iso Philadelphia Wa.tertlfront, Delaware River, Pa. 
May 12 381 J)hila.delphia Water Front, Schuylkill River, Pa. 

The receipts, issues, and general distribution of charts during the year are given in the 
following table. 

July lst, 1890, to June 
301h, 1891. 

Number. Value. 

Bales Agent•-------------------------------------------------------------------- 31 4fl1j SU 319·00 

Sa.Jc~ by Office an<l f'hart Dh:'i~ion . ------------~----------------------------------------- 68a 291 '91i 

C,ongressionaJ account ____ -----------·- ___ _ _ _________ ------------------------- ----------- 3 15:{ I 5.50 ·50 

Ilydrographic Office, Navy------------------------------------------------------------·- 7 621 3 206 •4-0 

Light-House Board---------------------~------------------.. ----------------------------.. l 954 764•80 
lkmst and Geodetic Survey Office ________ ,,. ______________________________ ., _________ ---------- 2 996 l 233•35 

Executivo Depa.rtmente ------------------ ---------------· _.. -----------·-------·---------- 2 651 1 ooz·oo 
Jf oreign Governments _________________________ ----------------------------------------- 315 152•25 

Miscellaneous ------.. ----.. -------------------------------.. -------------_::,__ __ 2 221 B86•7U 

Total -------------------------------------,------------------------------ 62 969 $23 4-571)5 
<l<>nderuoed _____________________________________________________________________ _ 

4 314 l 681 ·01 

Total iuued Including 4314 condemned--------·-----------·----- 67 2.'13 $'l6 138'06 
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Charts on hand and received from July r, 1890, to June 30, 189r. 

1--------------------~·l-~-·u_n_•h-er_.l--Ya_I_u•_·_l_N_u_n_•b-er~. 1--'-'&-!u_•_._j 

Onba.nd by inventory, .Julyl, 1fi90-----------------------------------i 4..5 156 $lf> 9fi6·00 
Rec.Aived1.July I, 18!Kl, to .lun~ :10, HUH (p.latf') ----------------- _____ j 48 6:12 21 4Gn ·oo 

::~:·.d~~~~:-~~:~~-~:~~·-~~~~~~-~~~o~~)-========================i 
Total on hand and n>ceived to .June 30, l R91 _____ .. _., _____________ _ 

7 876 

4 lfil 

a 848·.;o 

1 667 ·36 ___ ; ___ _ 
inn 824 $42 !l4 7 ·m 

Total issued incJudiug total condemned to June 30, 18~ll --------- 57 273 z.s 1as ·oo 

On band by book July I, 1890 --------------------------------­
Difference between book and count -----------------------------

On hand by ce>unt July 1, lS!JL ________ -------------------

48 551 $17 800"85 

-40 -12•15 

48 511 $17 797•70 

Respectfully yours, 

Mr. B. A. CoLONNA, 

GERSHOM BRADFORD, 

Assistant, l7. S. Coast and Geodetic Surl'ey, 
Chief of the Chrirt .Division. 

Assistant in charge of the Office. 

REPORT OF THE MISCELLANEOUS DIVISION OF THE U. S. COAST AND GEODETIC SURVEY 
OFFICE FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

MISCELLANEOUS DIVISION, October 31, 1891. 

SIR: I have the honor to submit herewith the report of the Miscellaneous Division for the 
fiscal year ending June 30, r891. 

The following figures show, as far as it is practicable to show by figures, the amount of 
work done during the year. 

Letters written (Sales Agents, 2 982; Miscellaneous, 202 )- ________________ _ 

Ledger accounts kept (Sales Agents)- ______ ---- ________________________ _ 
Quarterly statements of Sales Agents examined and verified_------ _____ _ 
Circulars to Sales Agents issued ___________ . _ - -• _ - -____ - - . ___ - _________ _ 
Charts sent to Sales A gen ts _________ - - - - - - - - - - - - . - - - - - - . - - - - - - - - ___ - - - __ 
Orders for purchases issued--------------------------------------- ----
Requisitions made for printing and binding_------------ ____ ------------ J26 

Requisitions for stationery filled ____ -----------·------------------------ 449 
Requisitions for miscellaneous supplies and repairs filled _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 461 

Annual Reports distributed (see tabulated statement) - _ - - - - _ -- - _____ - __ . 2 746 

Tide Tables issued ____________ - _. _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - 4 421 

Atlantic Coast Pilots issued __ ---- -- -- -- ---- -- --- . ----. - - - - - - - - - - - . _ - - - . - 10 
Sub-divisions, Atlantic Local Coast Pilot, issued_ - - - - - - - - - - - - - - - - - - - - - - - - 343 
United States Coast Pilots, Atlantic Coast, parts IV and VI, issued_ - - - - . - 355 
Pacific Coast Pilots, Alaska, part I, issued _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ l 

Pacific Coast Pilots, California, Oregorr, and Washington, issued - .. - - - - -- 354 
Sheets of mounted drawing paper issued-------------·------------------ 218 

The number of charts sent to Sales Agents during the year, viz, 31,465, was 870 copies less 
than were issued during the previous fiscal year. · 
• Eighteen agencies for the sale of publications-twelve on the Atlantic and -Gulf Coasts, 
and six on the Pacific Coast-were established during the year; and eleven were discontinued­
seven on the Atlantic and Gulf Coasts, and four on the Pacific Coast. The total number of 
agencies on June 30, 189r, was eighty-six-sixty-eight on the Atlantic and Gulf Coasts, and 
eighteen on the Pacific. 

The aggregate of business done through the agencies from July 1, 1890, to June 30, 1891, 
is shown by a table which has been prepared for file in the Archives. It appears from thi& 

H.E~.43-9 
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table that the total value of the publications of the Survey in the hands of the Sales Agents on 
June 30, 1891, was $9 884, and that from the sales of the publications of the Survey during the 
fiscal year there were received $5 722·32 from the agencies on the Atlantic and Gulf Coasts, 
and $1 376·04 from the Agencies on the Pacific Coast. 

The following publications were sent to press: Annual Reports of the Superintendent for 
the years ended June 30, 1889, and June 30, i890; Pacific Coast Pilot, Alaska, Part I," Dixon 
Entrance to Yakutat Bay," Third Edition, 1890; United States Coast Pilot, Atlantic Coast, 
Parts I and II, "St. Croix River to Cape Ann;" Tide Tables for the Atlantic Coast of the 
United States for the year 1892; Tide Tables for the Pacific Coast of the United States for the 
year 1892; Bulletins Nos. 19 to 24, inclusive; Notices to 'Mariners, Nos. 130 to 142, inclusive; 
Appendices 10 to 18, inclusive, to the Annual Report of the Superintendent for the fiscal year 
ended June 30, 1889, and Appendices Nos. 8 to 20, inclusive, to the Annual Report of the 
Superintendent for the fiscal year ended June 30, 1890, which are to be printed separately in 
pamphlet form. 

The usual distribution was made of the Annual Reports of the Superintendent, the 
Appendices to the same printed separately in pamphlet form, Bulletins, and Notices to 
Mariners, and they were also furnished in large numbers in response to numerous special 
applications. The distribution of Annual Reports was as follows: 

Domestic distribution. Foreign distribution. 

Daw l)f report. 
To institu- To individ- To inst:it.u- To indivitl-

tiom1. u1:1.h. tions. uu.ls. 

181\L _______________________ ------------- ------------

1852 _ -----------. ---- -------
1853 _________________ - - ----. 

1864_ ____ ---- ---- ----- -----

18&5 ___________ --- ----------

1856 ______ -------- - ------· 

2 

2 

J --------------
2 

1807 ------------------------ -------------- --------------
1&58 _________________________ -------------- 1 

J 869_ -------··---------·-----
186() ____ -- - --· ------·· -------

11161_ ______ -··-- - .. ---------- -
1 -------------

1 --------------

1862_ --- ------------------- --------- ---- --------------
1863 ______________ .__________ 3 -------------

1864 _________________________ ------------ -------------

1865________________________ 1 1 

1866________________________ 6 2 

1867 ------------------------
1861' ________ ----------------

1869_ --~ - __ ., __ --------- ----

1870_ ------- - ---- ----------187} ______________________ _ 

1872_ ---- ------------------
1873 ____ ----- ---------- ----
1874 ______________________ _ 

11!75 ________ -------- - -------
1876 _______________________ _ 

1877 - -- -------------------1878 ______________________ _ 

1879 ___________ ... ___ ._ ______ _ 
1880 _____________________ _ 
l88J • ___________________ _ 

18112 _____ - --- • ---------- ----
1883 _______________________ _ 

4 
5 

1 

2 

6 

8 

9 

10 

7 
8 

17 

28 

30 

31 
30 

29 
1884_______________________ 31 

1880_____________________ 31 

1886_______________________ 2ll 
1887______________________ 211 

1888----------------· MO 
1889 ••••••• ___________ -------------

Total•-----------·· 

2 

2 

2 

3 

9 

7 
12 
11 

10 
30 

69 

64 

57 

67 

61! 
69 

74 
89 

166 
Ml 

10 

l BM 

1 --------------

1 --------------
1 

4 ------------­. --------------
4 -------------
4 

4 -------------

" 6 

6 

6 
6 

7 

& 

4 

4 
4 
Ii 

6 5 

7 6 
g 6 

7 7 

227 20 

4 

4 

2 

2 

3 

1 

2 

3 

2 

4 

1 

a 
9 

7 

a 
5 

rn 
21 

20 

WI 

22 

22 

5.3 

97 

103 

97 

98 

103 

111 

117 
120 

194 

1,M8 

10 
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Followipg is a list of the publications of the Survey, with the number of copies of each 
received during the year from the Public Printer: 

Name of publication. No. of 
copies. Name of publkation. 0 ··f 

copies. 
---------------------'---~---;-------------------------1-----

Annual Report of the 811perintendent for the year ende'od Juue 

30, 1888. 

Annual Report of the Superintendent for the year ended June 
30, 1889. 

U.S. Coast Pilot, Atlantic Coast, Part VI-"Chesapeake Bay 
and Tributaries. 

Padfic C-0.u:t Pilot-"California, Oregon, and Washington"---
Cata.logue of Cha.rtf<, and other publications, 1800 ___________ _ 

Addltionttl information for insertion in tbei U. S. Coast Pilot, 

Atlantic Cmst, Pa.rt IV, Sheet II. 

Appfl'ndix No. 7, Report for 1888-uSecular Variation of the 

Magnetic Declination in the United States and at some 

1''oreign Stations" (seventh edition). 
Appendix No. 8, Report for 1888- "Geographical Positions in 

the Sta.te of Ce:nnecticut." 

Appe-udix No. 9, Report for 1888-"Tidal Levels and Flow of 

Currents in New York Bay •nd Harbor." 

Appendix No. 10, Report for 1888-"Heights from Geode-tic 

LeYeling between Mobile and Okolona, 1881-1887'." 

Appendix No. 11, Report for 1888-"Hcight• from Geodetic 

Leveling between New Orleans, La.., and Wilkinson's 

La.ndjng, MiSB-issippi River, opposite Arkansas City, Ark., 

1879-1881." 

Appendix No. 12, Report for 1888-'•Height.& from G<lodetic 

I.eve ling hetween ArkanBaS City, on the Mississippi River, 

and Little Rock, Ark., 1887, 1888." 

Appelldix No. 13, Report for 1888-Dilferential Method for 
Computing ~tar Pl.H.Ces. ,, 

Appendix No. 14, Report for 1888-"Determinatiooe of 

Latitude e.nd Gnvity for the Hawaiian Government." 

Appendix No. IO, Report for 1889-0 Measuremeotof tile L-OB 
Ange1M Base, California. n 

Append!~ No. 11, Report for 1889-"Distributiou of f,ho 

Magnetic Declination in the United States f.orthe epoch 1890." 

Appendjx No. 12~ Report for 1889-"'Encroa.chment of the Sea 

l1pon the Con.st or Cape Cod." 

Ap1'l0ndix No. Ia, Report for 1889-"Cross-flectium; of th~ 

Ocean Shore of Cape Cod." 
Appendix No. 14, Report for 1889-"R0cent Shore ],int:1 

Cba.ngel!I in Cotamy Beach, Marthaa Vineyard." 

Appendix No. 15, Report for 1889-"Hoight.& from G~odetk 

J.eveling betwRen Annapolis, Md., and Washington, D. C., 

in the yea.rs 18751 1880, 1884) and 188K"' 

Appendix No. 16, Report for 1889-"Gulf Stream Explora­
tions, Obeervations of Currents, 1888 and 1889,,., 

2 004 ~Appendix :So. 17, Report for 1889-"Length of Five Primary 

I 
Base J .. ines." 

5G8 !,Appendix No. IS, Re1>ort for 1889-'"'Internationa.l Geodetic 

II 

Association, Ninth Conference, Paris, 1889. 0 

l 510 
BULLETINS. 

1 021 ii No. 19--0n the Sounds and Estuaries of ~orgia with referenet'l 

2 375 !j to Oyster Culture. 
500 jl I Nu. 20-The .Magnetic Observations ma.de on Bering~s First 

I Voyage to the Coasts of Kamchatka and Eastern Asia, in 
999 ii the years 1725-1730. 

II Nu. 21-Determination of an Azimuth from Micrometric Ob­

:: senations of a Close Circumpolar Star near Elongation, by 

1 000 ii m('ans of a Meridian or Transit and Equal Altitude Instru-

11 ment, or by means of a Theodolit~ with Eyo-piece Micro­

fJOO I meter. 
I No. 22-Results of Observations made to determine Gravity 

300 jl and tlle Magnetic Elements at Stations on the West Coast 

I 
of Africa and on some islands in the North and South 

3<Kl , Atlantic, 1889, 1890. 

1

11 No. 23-The Secular Ye.riation and Annual Cha.nge of the 

Magoetic Force at Stations occupied hy E. D. Preston, 

A~ii:;tant, U.S. Coast and Geodetic 8urw•y, in connectiori 

300 j with the U. S. Eclipee Expedition to the West Coast of 
Africa in 1889 and 1890, in charge of Prof. D. P. Todd. 

! No. 24-Cha.nges in the Shore Line-Saud Anchorage Areas of 

500 I Cape Cod (or Provincetown) Harhor, as •hown by a Com-

11 

parison of Survey@ made between 1867 an<l 1890. 

l OOO NOTICE TO MARINI:R,;. 

500 jJ Nn. 12H, .Juof', l80CJ....-Clu1.r1 (';Orr~' thm"' rlunng the month·- . 1 

!] No. t:W,Jul;v, 1890-l;hartrorredwn.'-:<lnrin~themonth ______ _l 
5- 981 !i Nn. l'.{J, August, 1890-\'hin-t eurrl'.'etwrn· rl1u111µ: the moutlJ _ ! 

!: ~n. 1:~2, September, J8:lO-Cha.rt eorrertio11s during- thP \ 

300 ,

1

· month. ! 
Nti. 1;):{, Octolwr, 1890~Chart.c{)rrl'."·tionr:: Onrin.<: th<' month. 

300 j Xo. 1:H, :'\nvf"mf1f\r, HmO·-Chart corn~rtinni>;1furing th~ month_ 

j N<•.13!l, D~)('f'lnher, 1890-Chart rorrortiou.;;during-the month_ 

200 I No. 1:.;H-Jud~x to <'lrn.rtcorrf't'tlom•, .fan11R.r_\· 1 tu llret-mhPr 

I 
:11. lR'.lO, 

100 
No. 1:~7, .J1u111nr_v, 18!tl-Chart corrE"etio0t1s during 1hl:' month_ 

No. 138. J!'f';hrna1y, 1~91-Chart <·orrectionsdnri11~ the month 

1

1 .So. 1:rn1 1\larch1 1H91-Chart <'flfl"f>l•tions du.rini;:: tlrn nwnth __ 

(!MJ No. 140, April, 1891-Cba.rt ccrrectfon~ dnrrng- the month ___ _ 

\ No. 141, Ma)', 1801-Chart corrc~tions during tl1e month_~~~-

------~----------------'--~--~---~ 

500 

300 

3000 

3500 

3500 

3000 

3154 

3 000 

111\0I) 

11 [lOO 

11 i;OI) 

11 500 

10 5(il<) 

10 500 

10F100 

1(1 fbO 

10·:,oo 
10 .~no 

io ;.on 

~.~on 

100011 

Mr. Freeman R. Green, in adclition to keeping the accounts of the sales agents, performed 
clerical duties throughout the year. It affords me pleasure to again bear testimony to the 
faithful and intelligent manner in which Mr. Green performs the work assigned to him. 

Mr. Eugene Rhodes, who received a probationary appointment as stenographer and 
typewriter, on March 16, 1891, has served acceptably in the Division since that date. 

The duties of janitor were performed by Mr. W. M. Long, and those of watchmen by 
Messrs. David Parker, '\V. H. Keith, A. B. Simons, and David Somerville in a satisfactory man­
ner. Mr. Somerville was detailed December 27, 1890, by the Secretary of the Treasury, as 
substitute for Mr. Sayles J. Bowen, who, on December ro, had been appointed watchman to 
succeed Mr. A. B. Simons, promoted, and who was prevented by illness from performing his 
duties. On January 14 following, Mr. Somerville was appointed watchman in place of Mr. 
Bowen. and the latter was transferred to the Treasury Department. 



 

132 UNITED STATES COAST AND GEODETIC SURVEY. 

Credit is due Messrs. W. H. Butler, chief messenger; C.H. T. Over, Sandy Bruce, William 
Savoy, Peter Page, William West, and John F. Crinage, appointed November 1, '1890, messen­
gers; Charles H. Jones and Attrell Richardson, packers and folden:; 'William R. McLane, 
driver; Horace Dyer and Harrison Murray, firemen; Mrs. S. E. Flynn, William P. Young, John 
H. Brown and Hans Bowdwin, laborers, for the faithful performance of their respective duties. 

Respectfully, yours, 
M. W. WINES, 

Chief of t!u: Miscellaneous Division. 
Mr. B. A. CoLONN A, 

Assistant in charge of thi Office. 

REPORT OF THE INSTRUMENT DIVISION, U. S. COAST AND GEODETIC SURVEY .OFFICE, 

FOR THE FISCA!'.- YEAR ENDING JUNE 30, 1891. 

lNSTRU~1ENT Drv1s10N, June 30, 1891. 

SIR: I have the honor to submit the following report of the work of the Instrument Divi­
sion for the fiscal year ending June 30, 1891. 

This Division has to send out, receive, and account for all instruments and general prop­
erty used in the field and in the various Divisions of the office, make the needed repairs to 
instruments, plan and construct new instruments, determine their constants, so far as it is 
practicable to do so at the office, and purchase new instruments and all material necessary 
for the work of the Division. It may be said to have three sections, the Instrument Division 
Office, the Instrument Shop, and the Carpenter Shop. The force of the Division during the year 
was as follows: 

OFFICE. 

Edwin Smith, Assistant U. S. Coast and Geodetic Survey, Chief of the Di vision. 
R. C. Glascock, clerk, from July l to November r2, 1890. 
Frank A. Cook, clerk, from November 15, r890, to June 30, 1891. 
William West, messenger. 

INSTRUMENT Sl!OP. 

E. G. Fischer, chief instrument maker. 
0. Storm, instrument maker. 
W. Gaertner, instrument maker. 
S. A. Kearney, instrument maker. 
M. Lauxmann, instrument maker. 
\V. R. Whitman, instrument maker. 
C. E. Regennas, instrument maker. 
W. H. Bullock, mechanician for the Office of Standard Weights and Measures, August r to 

December 31, assigned to duty in the Instrument Shop. 
Jacob Schwarz, mechanician for the Office of Standard Weights and Measures, March 

7 to June 30, assigned to duty in the Instn1mcnt Shop. 

H. 0. French, carpenter. 
George '\V. Clarvoe, carpenter. 
C. N. Darnall, carpenter. 

CARPENTER SHOP. 

Philip Kropp, carpenter, employed in carpenter shop on special work for the Office of 
Standard Weights and Measures, from March 16 to June 30. 

The instrument and carpenter shops are essentially repair and experimental shops, and 
the construction of new instruments is incidental to this work, being mostly confined to such 
instruments a,s cannot be purchased in stock or made to order except at very much ~reater 



 

REPORT FOR 1891-PART I. REPORT OF ASSISTANT IN CHARGE OF OFFICE-Continued. 133 

cost and delay. Tables I. to V., accompanying this report, give statistics of the work of this 
Division, but by no means represent all the work. One hundred and eighty-four requisitions 
from field parties and thirty-six requisitions from the office for instruments and general 
property have been filled, many of them requiring several days work of two or three men. 

Aside from the general repairs to instruments and the fitting out of field parties, the most 
important work of the Division during the year was the construction of two new sets of 
pendulum apparatus; the fitting out of the Holton Base party, and construction of instruments 
for its use; the reconstruction of Zenith Telescopes, Nos. 2 and 4, for parties to observe latitude 
in connection with the researches on the variations of latitude of the International Geodetic 
Association, and the reconstruction of the two 12-inch direction Theodoltes, Nos. 145 and 146. 

THE PENDULUM APPARATUS. 

Early in the autumn of 1890 it was decided to construct some pendulum apparatus for the 
purpose of determining relative gravity in a more expeditious manner 'than had ever before 
been undertaken by the Survey. Under the direction of the Superintendent, experiments 
were made in the Instrument Division to determine the best form of pendulum and the best 
method of determining the time of vibration. Two points were very soon decided-first, that 
the pendulums should be quarter-metre or half-second pendulums; and second, that the method 
of coincidences should be adopted for determining the time of vibration. A provisional 
pendulum of ordinary brass, with agate knife-edge to be swung on agate planes, and a flash 
apparatus to be used with a break-circuit chronometer for the observation of the coincidences, 
was constructed and marked A. A mirror is fixed in the head of the pendulum very near the 
knife-edge. Another mirror is fixed to the support of the pendulum. The flash apparatus 
is placed some 6 to 10 feet distant in front of these mirrors. When the slit of the flash 
apparatus is open and the pendulum at rest, the images of the slit in the two mirrors are seen 
through the telescope of the flash apparatus thus - -. ·when a chronometer breaking an 
electric circuit every second is connected with the flash apparatus, the slit is opened and 
closed for a very short interval every second. \Vhen the pendulum is now started, the image 
of the slit will be seen through the telescope in the fixed mirror every second; but the image 
frQm the mirror on the pendulum will be seen only when the beat of the pendulum approaches 
a coincidence with a beat of the chronometer. Experiment has proven the accuracy of 
observation to be far beyond that required. This particular device was suggested by the 
Superintendent. The method is very simple, not at all fatiguing, and there is almost no 
liability of error. It was soon settled that the pendulum should be swung in an air-tight 
receiver, in which the air could be maintained at a standard density. Experiments were 
made to determine the best form and size of this receiver. 

To determine the temperature of the swinging pendulum, a pendulum in every way a 
duplicate of the swinging pendulum, except the knife-edge and mirrors, was rigidly fixed in the 
receiver. To the rod of the fixed pendulum was attached a thermometer. The thermo­
electric test at the office proved that the temperature thus obtained of the swinging pendulum 
would not be in error mo1·e than one-tenth of a degree centigrade.* 

The experiments and :investigations resulted in the.construction of two sets of apparatus 
marked A and B. ;Set A was completed in March and taken by the Superintendent to Cali­
fornia and Alaska; and set B was completed in April and taken by Assistant E. D. Preston to 
Honolulu, H. I. The material is on hand for two more sets, but the pressure of other work 
has postponed their construction to a future date. Each set of pendulum apparatus consists 
of the fo11owing principal parts: 

Three quarter-metre or half-second pendulums made of aluminum bronze, marked 1, z, 3. 

*Since the above was written, experience in the field has shown this to be true only when the apparatuti has 
been under a oonstant temperature for a consideralile interval. 
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One similar pendulum without knife-edges to which the thermometer is attached, marked o. 
Two extra thermometers. 
A brass receiver, with manometer, levels, etc., attached. 
An air pump. 
A mercurial barometer, 
A flash apparatus with telescope attached. 
A sidereal break-circuit chronometer, breaking circuit every second except the o second. 
Batteries, small tools, lamps, and many small parts and accessories, some in duplicate, 

too numerous to mention here. 
The above apparatus is packed for shipment in two boxes weighing 352 pounds. So 

compact and complete a pendulum apparatus has never before been made. It is possible 
where the time can be obtained by telegraph from a fixed observatory, to determine gravity 
at no less than six to ten or twelve stations per month with a degree of accuracy beyond any­
thing that had been expected. A detailed description of the apparatus will be published 
with the report of the·first observations made. 

THE HOLTON BASE OUTFIT. 

The projected measurement of a base line at Holton, Ind., afforded an opportunity 
to test several methods of base measurement. For this purpose it was decided to establish a 
100-metre comparator at the base by means of a 5-metre standard bar imbedded in ice; to 
measure a kilometre of the base line with this bar, and to refer the several pieces of apparatus 
used in the measurement of the whole base to this 100-metre comparator. To carry out this 
work, there were provided by the Instrument Division the following instruments and 
apparatus: 

2 100-metre steel tapes Nos. 85 and 88, with reels; 
2 100-metre aluminum bronze tapes, Nos. 89 and 90, with reels; 
1 25-metre steel tape, No. 91, with reel; 
l 25-metre aluminum bronze tape, No. 92, with reel; 
2 cut-off cylinders and stands; 
2 tape-stretching stands; 
2 5-metre bars, Nos. 13 and 14; 
1 5-metre standard bar, No. 17, in Y-shaped steel trough; 
1 aligning level for standard bar, No. 17; 
1 aligning plummet for standard bar, No. 17; 
2 carriages for Y-shaped trough, with vertical, lateral, and transverse adjustments; 
4 microscopes and mountings, for the 100-metre comparator. 

One of the cut-off cylinders and the four microscopes were borrowed from the Engineer 
Corps of the U.S. Army, and belong to the Repsold Base Apparatus formerly used on the 
Lake Survey. The two tape-stretching stands and some of the small parts of the apparatus 
were made by D. Ballauf, of Washington, D. C. All of the other parts of the apparatus were 
made in the Instrument Shop, and involved a large amount of experimental work. 

Five-metre base bars, Nos. 13 and x4, consist of steel rods mounted in wooden bars. The 
rods are of cold rolled steel, 9·5 millimetres in diameter, with steel contact slides and silver 
line surfaces. The con tact ends carry agates, the forward one being ground to a true plane 
2·5 millimetres in diameter, and the rear one, mounted in contact slide, being ground to a 
horizontal knife edge 2·5 millimetres long. Each of these rods is imbedded in a square 
groove running through the center of a rectangular wooden bar 14 centimetres high and rs 
centimetres wide. These bars are each made up of eight carefully selected pieces of pine, 
joined tog~ther by waterproof glue. A thermometer is mounted near each end, on ~pposite 
sides, in such a manner as to insure close metallic contact between the bulbs and the rod, the 
scales being rea<l through suitable openings in the sides of the bar. The bar carries on its 
forward end an adjustable aligning telescoire, and at its center an inclination sector reading 
to ten seconds by two opposing verniers, with a range of six degrees on each side of the 
horizontal. 
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Tapes Nos. 85, 88, 89, 90, 91, and 92 were provided with their respective end marks by the 
Office of Weights and Measures. The aluminum bronze tapes were graduated in the instru­
ment shop to millimetres for 5 centimetres on each side of each end mark. 

Five-metre standard bar No. 17, a rectangular steel bar, was first carefully straightened· 
It was then provided with two platinum-iridium plugs, with their faces in the neutral axis, 
for carrying the 5-metre lines; and with a series of german silver plugs, with their faces 
equidistant from the axis, and having longitudinal lines ruled upon them. The bar rests in a 
Y-shaped trough, surrounded by ice, upon the ends of vertical adjusting screws, and is held 
upright by horizontal adjusting screws. It can therefore be aligned vertically by the use of 
aligning level No. l, which is set upon each pair of plugs successively; and laterally by the 
aligning plummet, which is suspended from a wire stretched between the ends of the Y -shaped 
trough, and is brought successively over the line of each plug. 

Parts of the trestles of the Bache-Wurdemann Primary Base Apparatus were utilized in 
the.Gonstruction of the carriage for the Y -shaped trough. 

Prismatic illumination was provided for the four microscopes borrowed for this work. 

ZENITH TELESCOPES NOS. 2 AND 4. 

Early in the year the Division was informed that it was desirable that the Survey should 
cooperate with the International Geodetic Association in their researches on the variations 
of latitude. For this purpose zenith telescopes were to be provided for an officer of the 
Survey to go to Honolulu with the observer of the International Geodetic Association, and 
for an observer at or near Washington, D. C. Though the Survey has for so many years 
determined latitude of a high degree of precision with zenith telescopes and similar instru­
ments, it was found that the Survey had no instruments suitable for the work to be under­
taken, which is of a degree of precision beyond anything heretofore required or undertaken by 
the Survey. Such instruments are not found in stock in the market, and to have had them 
made would have caused too great a delay. It was therefore decided to reconstruct the old zenith 
telescopes made by Troughton & Simms. These instruments, when made (1845 to 1851), were 
considered of a very high order, but for many years have be~n superseded by the meridian 
telescopes (combination of transit and zenith telescopes). Their reconstruction has made 
zenith telescopes Nos. 2 and 4 two of the best in possession of the Survey, and it is believed 
they will give results as fine as any yet obtained by the Talcott method. In their reconstruc­
tion the fo11owing changes were made : 

New base and leveling screws ; 
New vertical axis; 
New wyes to telescope axis, with adjustment for level; 
New and larger axis for telescope; 
New micrometer screw, and micrometer box and slide reconstructed; 
New and improved clamp to telescope ; 
Two new fine levels attached to telescope ; 
New stride level for telescope axis; 
The whole instrument repolished, bronzed, etc.; 
Electric lamps, batteries, etc., for illumination of telescope field, reading the levels, etc. 

No. 4 is now in use by an Assistant of the Survey near Washington, D. C. His probable 
error of one observation on one pair of stars, as derived from a preliminary computation of 
eighty-six observations on fifteen pairs of stars on six nights, is :I:: o· 18 second. As the observa­
tions pr<>gress, it is thought the accuracy of observing will increase. The probable error of 
the observations made at Berlin, 1889-90, as computed from published results, is :I:: o· 17 second. 

A full description of these instruments will appear with the publication of the latitude 
results near Washington and at Honolu1u. These instruments are by no means such as 
would have been recommendea, could entirely new instruments have been constructed. They 
are somewhat defective in their optical parts and general construction, and much larger and 
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more cumbersome than necessary. It is hoped that new latitude instruments may yet be 
constructed by this Division. 

THEODOLITES NOS. 145 AND 146. 

The work of reconstruction of these instruments was begun over a year ago. Only one 
man has been at work upon them, and the pressure of other work has rendered it necessary 
to take him off the work on the theodolites so often and for such long intervals, that it is not 
likely they will be completed for several months. The work is well in hand, however, and 
has so far progressed that we feel sure of their final success. It is intended that they shall 
be the finest theodolites ever in the possession of the Survey. A detailed description of them 
will more properly appear in next year's report. 

In October, 1890, the following instructions were received: 

U.S. COAST AND GEODETIC SURVEY, 

Washington, .D. C., Oct., J890., 

Assi.rtants Schott, Woodward, Tittmann, Smith, ant! Preston, .1}/r. E. G. Fischer, and Ike Executive Officer to the Superin­
tendent: 

GENTLEMEN: You are hereby constituted an Advisory Board on Instruments and their Construction. The· Chief of 
the Instrument Division will act as chairman, and the Board will meet from time to time, at his call, to consider such 
questions as may be brought before it in relation to new designs for astronomical or other instruments, or proposed 
radical changes in existing forms. The recommendations of the Board will be reported to the Superintendent. 

Respectfully, yours, 
T. c. MENDENHALL, Superintendent. 

In conformity with the above, thirteen meetings were held during the year and all the 
important matters of construction came before the Board, with the exception of the pendulum 
apparatus, which was made under the immediate direction of the Superintendent. The base 
apparatus and the subject of a new comparator received the greatest amount of attention 
from the Board. 

The Board has been of great benefit to the Instrument Division in giving to it the 
advantage of discussion, criticism, and varied experience. 

It is becoming more evident every year that the most economical, and indeed the only 
way to obtain certain instruments and apparatus required by the Survey, is to construct them 
at this Office. It can be shown that the cost of the instruments constructed at this Office 
during the past six years has been less than the amount that they could have been purchased 
for either in this country or in Europe. These instruments have been constructed from our 
own designs, carefully studied by those that use the instruments, and it has been sought to 
embody in them the latest experience of our own and all other observers. This character of 
construction involves a great amount of experimental work which it is almost impossible to 
get inmost instrnment shops and only at great cost. It is now recommended that the facilities 
of the instrument shop be increased and that several additional instrument makers of the 
highest proficiency be employed, so that the Survey can hereafter construct all the finer class 
of instruments, particularly such as require experimental work and cannot be purchased in 
the market. 

Respectfully, yours, 

Mr. B. A. ~OLONNA, 
Assistant in charge of the Office. 

EDWIN SMITH, 

Assistant U. S. Coast and Geodetic Survey, 
Cltief of the Instrument .Division. 

TABLE I. 

2 Base bars; 

Inrtruments repainti during, IM year ending June 30, I89r. 

2 Compasses, liquid; 
I Bellows (Engr. Div.); 
4 Chronographs; 
I Compass, azimuth; 
6 Dip circles; 

4 Current meters; 
2 Gradienters; 
6 Levels, wye; 
4 Level rods, geodesic; 
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TABLE I-Continued. 

14 Heliotropes; 
2 Levels, geodesic; 

Magnetometers; 
I Pendulum comparator; 

15 Plane tables; 
6 Plane table telemeters; 

18 Protractors, 3-arm; 
2 Sectors; 
8 Station transits; 

38 Theodolites; 
6 Tide gauges; 
4 Transits, engineers' 
1 Transit, mining; 
2 Zenith telescopes; 
1 Balance, spring; 

4 Meridian telescopes; 
I Phonograph, for Supt.; 

19 Plane table ali<lades; 
2 Plane table compasses; 
r .Kuling machine (Engr. Div.); 

2i Sextants; 
Telescopes) reconnoitering; 

L Tide-predicting machine· 
r Tracing apparatus; 
2 Transits, astronomical; 
6 Vertical circles; 

150 Sextant mirrors re-silvered; 
Office bells, clocks, locks, etc., and miscellaneous small re­

pairs to instruments and other articles too numeruus to 
mention here. 

2 Calculating machines; 
TABLE II. 

New Instruments, etc., madi? during the )'far .nuiing June ]O, I89I. 

152 Adjusting pins; 
Base apparatus: 

I Standard five-metre bar No. 17; 
Plugs for aligning inserted and adjusted; 
Platinum-iridium plugs for end marks ground, 

polished, and inserted; 
One aligning plummet made; 
One aligning stride level made; 

r Cut-off No. I (one cylinder); 
2 Secondary base bars, Nos. 13 and 14, and sectors 

and aligning telescopes for same; 
1 Centering apparatus for dividing engine; 
r Electrical condenser for chronometer, experimental; 
1 Gravity level, experimental; 

12 Signal lamps Nos. 22 to 33, inclusive; 
18 Instrument and hand lamps fitted for electric illum­

ination; 

12 Protractors. 3-arm, Nos. 96 to ro7, inclusive (begun 
last year); 

2 Sets of pendulum apparatus complete, each consist­
ing of 3 pendulums, r dummy pendulum, I tlashap~ 

paratus and 1 receiver; 
1 Electric salinometer, experimental; 
I Sheave, 12-inch brass, for llaskeli's Deep Sea soun<l­

ing work; 
20 Station marks; 

7 Tapes with reels : 
2 roo-metre steel, Nos. 85 and 88; 
2 roo-rnetrc aluminum bronze, Nos. 89 and 90; 
I 50-metre steel, No, 84; 

25-metre steel, :\o. 91; 
25-metre aluminum bronze, No. 92; 

(The aluminum bronze tapes were graduated}; 
8 Tool holders (Engraving Division). 

TABLE III. 
Instruments made pra;tieally new by reconstructio11, during the year ending June 30, I89r. 

Level trier; 1 Theodolite, 12-inch, No. 16; 
I Plane table No. 51 (begun last year); 3 Zenith telescopes, Nos. 2, 3, and 4. (No. 3 not completed). 
2 Theodolites, 12-inch, Nos. 145 and 146 {not completed); 

TABLE IV. 
New Instrununts pu1·chased during tlu year mding Jtme _,"O, I S9r, 

3 ·Barometers, mercurial mountain; 
Base apparatus: 

i Y-shaped trough and five-metre steel bar; 
2 Sets of tape-stretching apparatus; 

24 Binoculars; 
4 Chronometers, sidereal break circuit; 
6 Compasses, liquid boat; 

12 Com passes, prismatic; 
I Comptometer, 8-column; 

125 Drawing instrnments; 
Electrical instruments and apparatus: 

.3 Galvanometers; 
I Carhart Clark standard cell; 
I Microfarad condenser; 
I Wheatstone rheostat; 

I Lamp, signal; 
6 Leveling rods; 

78 Magnifying glasses; 
6 Psychrometers, sling; 
8 Sextants and mirrors; 

I 8 Straight edges, 2-feet, steel; 
6 Straight edges, 4-feet, steel; 

12 Tapes, -50 feet, steel; 
6 Tapes, pocket, 5-feet, steel; 
I Telescope, reading; 
6 Theodolites, Casella, 4-inch; 
I Thermograph; 

24 Thermometers; 
s Tide gauges, Stierle self-registering. 
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TABLE V. 

Work dont for the Office uf Standard 1Veig11ts and Jfeasures during the year ending June 30, r89r. 

1 New appliance for marking standard bottles; 1 Polariscope tielonging to the Office of Standard 
1 New micrometer screw comparator; \Veight:s and :!\1easures, reµairetl; 
1 New set of sixteen metric weights, (ticgun last year); 1 Polaricope llelonging to Agricultural Department, re-
l Balance belonging to the District of Columbia, repaired paired; 

and repolished: I Polarimeter belonging to Agricultural Department, re-
l Balance belonging to the Office of Standard Weights and paired; 

Measures repaired and repolished; 2 Sets of Standard Weights and Measures for States, re-
paired and repolished. 

REPORT OF THE LIBRARY AND ARCHIVES DIVISION, U.S. COAST AND GEODETIC SURVEY 
OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

LIBRARY AND ARCHIVES DIVISION, 

September 30, IJ'9I. 

SJR: I was transferred from the list of field assistants to the position of Chief of the 
Library and Archives Division on the 29th of August, 1890, and assumed active charge of the 
Division on the 8th of September, 1890. The following report and the appended tab1es, there­
fore, cover a portion of the time when the Division was under the charge of my predecessor, 
Mr. A. Martin. 

The Division has been for some time past, and still is, very short-handed for the amount 
of work which the increasing scope and demands of the Survey devolve upon it. 

The records of the Survey are packed away in cases (many of them in double tiers on a 
single shelf), and the lack of a proper system in binding and indexing them is very apparent 
to any one who is in search of particular data. Owing to the lack of room, and the insuffi­
cient force to handle the routine work, and at the same time make proper arrangement and 
indexes of the records, I have endeavored to make the changes that were absolutely necessary 
for promptly handling new work, and to try and provide, as far as possible, for more ready 
reference to the older material when needed, trusting and hoping at the same time for addi­
tional room and an increased clerical force. 

The first thing attended to upon assuming charge was to have the "Personal Account of 
Records" posted to date, for convenience in finding whether records had ever been received 
in the Archives or not; in many cases this was several years behind. The geographical regis­
ter of sheets was likewise brought up to date. 

A board was appointed on the 17th of October, 1890, by the Superintendent, to consider 
a plan for a better classification of the Records of the Survey, and for indexing them, and also 
to consider the needs of the library, and to report its findings to the Superintendent. So that 
after that date my actions have been in a measure outlined by it; but being a member of the 
Board myself, much has been left to my own discretion, and my experience has been given 
due weight in its decisions. For the courtesy and evident desire to help me in my duties, 
shown me by the other members of the Board, I desire to express my thanks. 

In November and December I undertook to rearrange the contents of the two upper.floors 
of this building so as to have a more compact storage, and to economii;e space. The 
volumes of reports were all repiled, and the boxes of specimens placed so as to be most 
accessible; these changes cleared the front room of the fourth floor, and shelves were placed 
in it for the reception of the collection of foreign charts belonging tothe Office, which for over 
a year had been rolled up in packages and stored in a manner to render them inaccessible; 
and the need of having them where reference could be made to them was so-obvious that Mr. 
E. ]. Pond was detailed from the Drawing Division to classify and arrange them on the shelves 
under my direction. This work he performed in a very careful and exoeditious manner. 
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A new system of monthly reports has been adopted, which, while showing more clearly and 
concisely the work of the Division, saves a vast amount of clerical labor. The method of 
keeping the charges of the original sheets has been changed, so that now by looking at one 
page you can see where the sheet is, and where it was on any date, thus vreserving a history 
of each original survey. The numbers on the backs of the sheets have heen put on thirty or 
forty sheets by hand, but it is such a slow process that I am now usii1g rubber typ~. which 
answers the purpose admirably. Twenty-four original sheets, that by much handling had be­
come torn, have been backed for preservation. 

At the time when the annual inventories of the library books were turned in, the accounts 
were thoroughly checked, and a nurn ber of books were entered which had not appeared before, 
and after much correspondence on the subject with various field parties, many charges were 
explained which had heretofore been obscure. 

Some 340 copies of old numbers of Nautical Almanacs. and also a large number of copies 
of the \Veather Maps, have been returned to their respective offices, where they were desired 
for the purpose of filling in sets for libraries. 

Our own sets of periodicals have been supplied with many missing numbers, partly by 
purchase and partly by donation, the same being the result of correspondence from this 
Division. 

Such time as could be spared from other work bas been devoted to preparing books for 
binding, but owing to an order from the Treasury Department we have been unable to get 
any bound. While doing this the pamphlets were laid aside, and will be arranged in the pam­
phlet cases which have been procured for them; and as soon as possibie cards will be made 
out for them and placed in the Card Catalogue. .No catalogue of our pamphlets exists at 
present. 

A number of periodicals have been added to our list of subscriptions, and during the last 
two months a large number of valuable professional books, which were recommended by the 
Library Board, have been purchased. These last additions will largely increase the usefulness 
of the library to all in the Survey. 

December 1st, 1890, Assistant \V. I. Vinal reported to me v<.'1th instructions to index and 
classify the bottom specimens which have accumulated here until they number about 20 ooo; 
he remained on duty engaged in this work until he took the field the zd of June, r891. The 
work of identifying these specimens was difficult in r.::iany instances, but nearly one-half of 
the number were catalogued before he left 

Prof. J. Howard Gore was engaged from the 9th ·of January, 1891, until he left for the field, 
on the 12 of June, 1891, in making an index of the Coast Survey publications. During this 
time he was always ready to give his advice and assistance upon other library matters when 
needed; and in arranging the foreign geodetic publications his services were especially ac­
ceptable. 

Mr. Artem:.ts Martin was on duty in the Division during the year, being in charge of it 
from July 1, 1890, to August 29, 1~90; and from that date to June 30, 1891, assisting me 
in handling the routine matter and keeping the books of the Division, and in preparing the 
books for the bindery. 

Mr. A. Upperman was employed in the Division during the year on miscellaneous work: 
arranging charts, putting numbers on original sheets, and checking those returned from the 
Office, etc. 

Messrs. Little and Jackson, from the Tidal Division, are engaged in indexing the original 
tidal records, and arranging them so that they may be bound by States. 

In concluding this report, while I would call attention to the progress already made, I 
would a,lso call attention to the large amount of work which remains to be done, and respect­
fully request that at least two good clerks be added to the force, so that as soon as additional 
room can be provided, the original geodetic records, which so far have not been changed, may 
be arranged by States, thoroughly indexed with the necessary cross references, and bound. 
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As these records begin with the original organization of the Survey, and are the founda­
tion work of it, they are very extensive, and require a great deal of labor to put them in such 
shape that ready reference may be made to any part of them. 

During the coming year a large amount of binding will be required if force enough to 
prepare the records is provided. 

Respectfully yours, 
FRANCIS H. p ARSONS, 

Chief of the Library and Archives .Division. 
Mr. B. A. COLONNA, 

Assz.stant in charge of the Office. 

LIBRARY AND ARCHIVES DIVISION. 

Abstract of .Records received durinf{ year ending June 30, I89r. 

Class. 

Topographic slieets _____________________________ _ 

Hydrographir sheet~---------------------------· 

OhserYations. 

Original. 

50 

61 

Daµlicate. 

Computations. 

Office. Field. 

22approved __ --------------

57 approved __ --------------
Horizontal measures---------------------------- 100 volumes 101 volumes - 78 volumes __ 44 volumes. 

Vertical measures------------------------------- 4 volumes --- 2 volumes ___ 1 volume ____ --------------

Double zenith distance mt'a-8ures_________________ 12 volumes__ 10 volumes __ -------------, ----------- __ _ 

Geodetic miMellany ----------------------------- 8 volumes --- ------------ -- -------------· i--------------
D • . . f . . d f b ·l \18 volum .. -- (9 . 1 , \ eecr1ptwn -0 Btatton~ an o enc 1 mar. a ______ ~.5 cahiers -·-- _ ~ -vo umu:! ___ -------------

1
--------------

Pendulum ______________________________________ 11 Y-01umes -- 21 volumes __ --------------1--------------
Pendulum chronograph sheets ___________________ 12 cabiers --- -------------- 7 volumes ---1--------------
Ma.gnetic _________________________________ ------ 79 cabiers ___ 69 cabiers ___ 1 cahier _ ---- 3 cahiers. 

Magnetic-----------·---------------------------- 5 volun1ee ___ -------------- 1 Yolume ---- --------------
Magnetic--------------------------------------- 25:3 sbeet,s ___ 3 sheets----- 17 sheetH ____ --------------

Magnetic trare@! .-------------------------------- 565 sheets ___ 612 R.heets --- 5 cahiers ---- --------------

Magnetic thermograms ------------------------- 13.i sheets ___ -----------------------------------------
Latitude ---------------------------------------! l.5 volume.e -- 15 volumes __ 16 c.ahiers ___ 6 ca.hiers. 

Longitudc----·------------------------------y--l{~6c:~T!!: ==== }6 volumes --- 8 vo1nmes --- 1 volume. 

Ei~;~:_--~~~::~:~~~i~::~-~--~11~~(~~: f~:;~: :~:~~=-.~~= 
.Angles_------------··--------------------------- 46 volumes __ 32 volumes -- -------------- -------------
Tides------------------------------------------- 122 volumes_ 96 volumes __________ ... _______________ .:, __ _ 

Tides, maregrams----·--------------------------- 68 rolls ___________ 7 ______ -------------- --------------

Base line------------------·---·---------------- 1 volume ____ 5 volumes ___ -------------- ----·--·------
ReconnaiMa.nce _________________________________ 4 volumea ___ ------------- -------------- --------------

Log books-------------------------------------- 77 volumes __ ---------------------------- --------------
Descriptive reports of sheets_____________________ 15 cahiers ___ -------------- -------------- --------------

Currents, m-ovemente of ice and miecellaneom:i_ ___ 515 ea.biers ___ -------------- ----------- -----------
-'--------------------- ~~2 volumes --1------------:-- -------------- --------------

Abstract of Works nceived in Library durin~ year ending June 30, i891. 

Books---------------------
PamphletL--------- -----, 

=~-========:=:::==::::[ 
I 

Purch88ed. Free. 
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Sm: I have the honor to submit the following report of hydrographic progress, including 
the movements and care of the Coast Survey vessels and the reports of the Chiefs of the Coast 
Pilot and Hydrographic Divisions of t11,is Office. There is appended a list of officers of the 
Navy who have been connected with the Survey during the past year, and a list showing the 
duty that those remaining were on at the end of the year 1890-'91. 

HYDROGRAPHY-A TL ANTIC COAST. 

As soon as the necessary funds were available the hydrographic parties were sent to the field. 
The Coast Pilot party, under my personal direction, proceeded to the Gulf of Maine in the 

steamer Endeavor, and in addition to the proposed Coast Pilot work executed a variety of 
hydrographic work, as is shown in my report as Chief of the Coast Pilot Division. 

From July 8th to August 6th Lieut. C. E. Vreeland, U. S. N., Assistant Coast and Geode.tic 
Survey, in the steamer Blake, was engaged in making temperature and density observations off 
the south side of Marthas Vineyard. On the completion of this work the Blake was taken to 
the Brooklyn Navy Yard to undergo repairs to the forward part of her spar deck. On January 
5th this party started for the Gulf of Mexico, where current observations for the further devel­
opment of the Gulf Stream were carried on until April 1, when the Blake was ordered north, 
stopping on the way to develop a reported shoal off Cape Canaveral and to determine the 
position of Martin's Industry Light-ship. On May 26th, at the request of the Light-House 
Board, the Blake was sent to make an examination of Diamond Shoal, off Cape Hatteras, in 
order that a determination might be made for the site of a proposed Light-house. This diffi­
cult work was fortunately accomplished in a few days, and on June 9 the Blake proceeded to 
take up the work of a re-survey of Nantucket Shoals, where she was engJ.ged at the end of 
the year. 

On August 3. 1890, Lieut. E. .M. Hughes, U. S. N., Assistant Coast and Geodetic Survey, 
commanding the steamer Bache, and having under his direction the Coast S1uyey schooner 
Eagn, Lieut. W. P. Elliott, U. S. N., cotf1rna:nding, with three steam launches and the steamer 
Daz:ry, began work on Nantucket Shoals. This work was continued until October n, and the 
hydrography to the eastward of N"antuckct was completed from a line extending from Great 
Point to McBlair's Shoal, south to the southern end of Bass Rip. On the southeast side of 
the island the work extended nearly to the Surfside Life-saving Station and about 10 metres 
off shore. At the close of this season's work the Bache returned to New York, where she was 
put in repair for the winter's work in the Gulf of Mexico. On February 23d, this party began 
a re-survey of Aransas Pass, Texas. A few days of unusually favorable weather enabled 
Lieut. Hughes to finish this work, and on March 13th he began work on the coast of Louisiana 
in the vicinity of Barataria Bay, which was completed April 24th, and the Bache proceeded to 
New York, from which point she returned to Nantucket Shoals where the party was at work 
at the end of the fiscal year. 

The Schooner Eagre, Lieut. W. P. Elliott, U.S. N., Assistant Coast and Geodetic Survey, 
commanding, after finishing the season's work on Nantucket ~hoals, in connection with Lieut. 
Hughes' work, returned to New York, whereshewintered. As soon as the weather and other 
circumstances would permit, this party proceeded to Sag Harbor, L. I., and began work Jut:1e 
5th, which was contin11ed to the end of the fiscal year. ' · 
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After the work of the Coast Pilot Division in connection with the steamer Endeavor was 
finished, that vessel·was sent to Baltimore, Md., where a new boiler was put in her, and early 
in April Ueut. L. K. Reynolds, U. S. N., Assistant Coast and Geodetk Survey, commanding, 
began work in Chesapeake Bay north of Cape Henry and including the Tail of the Horseshoe. 
This work was successfully finished May IItb, and the Endeavor proceeded to the vicinity of 
Nantucket Shoals, where she was engaged at the end of the year. 

During the fiscal year hydrographic work was also completed by civil parties of the Coast 
and Geodetic Survey as follows, viz: 

Sub-assistant J. A. Flemer, St. Croix River, Me. 
Assistant Stehman Forney, Kennebec River, Me., from Gardiner to Augusta. 
Assistant Stehman Forney, Perdido Bay and Tributaries, La. 
Assistant H. L. Marindin, Coast of Nantucket from Great Point to Siasconset and thenf'') 

to Surf-Side Hotel. 
Assistant ·vv. I. Vinal, Connecticut River from Lyme Ferry to Cromwell. 
Assistant C. T .Iarde11a, Shinnecock, Quan tuck, and Moriches Bays, sou thcoastof Long Island. 
Assistant J. Vv. Donn, vicinity of Sparrow's Point, Patapsco River, Md. 
Sub-Assistant P. A. Welker, Escambia Bay, Fla. 

HYDROGRAPHY-PACIFIC COAST. 

Survey o.f Alaska.-The steamer Patterson and party, under the command of Lieut. Commander 
H. B. Mansfie1d, U.S. N., Assistant Coast and Geodetic Survey, was engaged in the survey of 
Southeast Alaska. They sailed from San Francisco April 10, 1890, and began work May 5, in 
Lynn Canal. After a most successful season, during which a complete survey was made of 
1Jynn Canal to its head, Taku Inlet, and a part of Stephens Passage, the work was closed Sep­
ember 17th and the party returned to San Francisco. This is one of the largest season's work 
ever accomplished by a Coast Survey parfy, the area covered being about 700 square miles of 
triangulation, topography, hydrography, and the necessary astronomical observations. On 
April 5, 1891, tha Patterson again sailed for Southeast Alaska, and at the end of the fiscal year 
was at work in Behm Canal. 

The steamer Hassler, Lieut. D. Delehanty, U. S. N., Assistant Coast and Geodetic Survey, 
commanding, at the beginning of the year was engaged in laying off a trial course in the Santa 
Barbara Channel, after which the party was engaged in recovering certain triangulation points 
near Santa Barbara. On September 1, 1890, instructions were sent to Lieut. Delehanty to 
execute certain hydrography near Cape San Martin. On account of the high price of coal 
he was not ab1c to begin work until about January r, 189r. This wqrk was completed in May, 
and virtually finishes the hydrography of the coast of California. A few additional sound­
in~s are, however, necessary to properly develop the 100-fathorn curve near San Pedro Bay. 

The steamer Gedney, Lieut. J.M. Helm, U.S. N., Assistant Coast and Geodetic Survey, com­
manding. began hydrographic work in Willapa Bay July z6th, which was continued until No­
vember 9th, when the party returned to San Francisco. The survey of the same body of water 
was again taken up on the 16th of April, 1891, and continued to the end of the fiscal year. 

The steamer McArthur, Lieut. D. H. Mahan, U. S. N., Assistant Coast and Geodetic 
Survey, commanding, was delayed in San Francisco on account of the lack of appropriation, 
anrl later on a lack of officers. On September 1st the party proceeded to the vicinity of 
Cape Blanco, Oregon, but was unable to accomplish any work on account of bad weather 
and a very exposed working ground. The McArtltur returned to San Francisco and Lieut. 
:Mahan was relieved of the command of the vessel by Lieut. W. P. Ray, U. S. N. On June 10, 
1891, the latter officer was directed to take up the work of the party on board tlie schooner 
Earnest in Washington Sound, it having become necessary to disband the latter party. 

The schooner Earnest, Lieut. J. N. Jordan, U.S. N., Assistant Coast and Geodetic Survey, 
commanding, after having wintered at Olympia, Wash., began work on April 14th in the 
waters of Washington Sonnd, and completed the surveys of Skagit Bay, Boundary Bay, and 
a part of the Gulf of Georgia. This work continued until November 8th, and was again 
commenced on April 24, 1&91, and continued until the end of the fisca.1 year. 
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The following hydrographic work was also executed by civilian parties of the Coast Sur-
vey during the fiscal year, viz: 

Assistant E. F. Dickins, Coos Bay, Oregon. 
Assistant Cleveland RockwelI, Columbia River. 
The following list gives the statistics of the hydrographic field work executed m 1890-

1891, VlZ; 

Statement of Hydrographit Sun1eys executed during flu fiscal ; 1ear ending June .JO, d?9I. 

Loooliti.es. Surveyed by- Ren1a.rkP1. 
I l ll i I: : • i 

I She-Ats. 1' Scale. Vols.: Angles. i S?und- ~ Miles ; Sq_~are 
! ! \ i I 

.

1 

I mgs. , run. , mil~ 

Entrance to Cobscook Bay,Maine ____ _J S. M. Ackley, U. S.N ____ ---1-10 000 ,l--2-,. ~-!~ 059 __ 4_0_! ___ 2_ 1 Coast Pilot part~·. 
Near Mistake Harbor, Mud Hole Chan· I 8.M.Ackley, u.s.N ____ Add'! _I 10 000 I 1 s j 14 ________ !_ _______ . Pluttedon •lieet J,';74. 

nel,Ma.in~. I I l ! 
Entrance to Sullivan Ha.rlwr, Maine ____ : S .. M. Ackle:'r' U S N ____ Add' I-] IO 000 1 1 1 58 170 1 i PlottJ..don sbf'et l~iG• 
Kennebec River~Gardiner to Augm•ta. __ Ii A .. t. 8. For;•~Y--------- 1 I 10 000 i 3 774 / 5 210 ! 47J;i·-----;-
In·shore hydrograpby, ~antucket Isl- Asst. H. L. 1\1.arindin --- ~ 1 10 UOO ! 6 5, 020 ; Ia 98b I 19Ui-! 16 '. J>hysie&l byd r o gr a~ 

and, Great Point to Surfside. i i i , 1 : 1 pby. 

, .1:2on~oooo1: 1' 1 2011 1
1
' 

Off-shore hydrography,ea.Bt and south i E.M.Hughes,!J.S.X -- 3-lilou(OOOO(: 31 11,650 
1 

66156 i 
1 

261 

of Nantucket Island~ ; l J ! ! 
Handkerchief Shoal, Nantucket Sound-! W. P. Elliott. [J. 8. N ___ 1 876 I ti 445 ! 106i:'. 5 

Connecticut River, Lyme to Cromwell, 1 Asl!lt. W. I. "Vina.I ------ 4 2, 217 23 648 ) 24Ji) 20 I 
20 000 i 4 

10 uoo I 9 

Connecticut. I i I i 
Rocks off Rye Beach, New York ________ S. M. Ai.:kley. U.S. N ____ 

1 
________ 6 31--------i-----: COMt Pilot party. 

\

1 

! Plotted on ab .. t 

I 
1 I 1683. 

10 000 1 

Shinnecock and Morichee Bayo, Long ! A..t. C. T. fardella.':.___ 2 1, 796 18 397 259!: 641 10 ooo i 8 

Island. l I 
\Vest Moriches Bay, Long Island-------! Asst. C. T. lardolla _____ 1 780 IO 846 141-i 6l 
Ch(•AApl'.'akeBa.y,vicinityofCapeHcnry, '. L.K.Reynolrls, U.S. N. 1 4,840 23 449 528! 46 

I tail of Jlonesboe. and Lynn Ha"'·en 

10 ()()() 5 
20 000 10 

Ro~d!'l. 

Patap8\'0 River, vicinity of Sparrows ! Aast. J. W. Uonn --~----
T)oint, Maryland. ! 

1 10 000 

67 20 000 

3 889 7 383 

1 172 850 :~1 
I 

Lot·ation of Out-erDiamourl Shoal~c.&pe 

1

. C.E. Vreeland, U.S. N __ 

Hatters•. 
Searc.h for reported •hoal off Cape Can- U. E. Vreeland, tr. S. N__ Add'! -\ 

a;veral, Florid&. 

20 000 1 3 460 40 l i Plotted on •he•t 1410. 

J<;scambi& Bay, Florida _____________ _! Suh-A"8t. P.A. Welker -i 1 \ 10 •XlO 

Perdido Bay and tributaries, Florida I ARSt.S.Forney _________ 

11

I 3 I 10 000 

and Alabama.. 1 I 
: I ~·3on 2<• 00011 

0o8"tOf Lonsi&na, B&rataria.B&y to Isle ! E. M. Hugh~•. U.8.N --' 4fl en sn Oll0\1 
Derniere. I I : I 

Aranau Paso, Tex""-------------------\ E . .1\1. Hughes, U.S. N __i 1 l 10 000 
Coast nf ('.allfornia, Raggoo Point to J D.Tu.lehMlty,ll.!'\.N. __ \ 3 \ 20 000 

Coopers Point. j i i 
Von Helm Rock, Californl&.------------ D. Delehttnty, U.S. N ___ , Add' I _ 20 000 
OoOI! llay, Oregon _____________________ A"8t. E. F. Dickin• -----: 3 10 000 \ 

WlllapaBay,Washingt<>n,""88()Dof1890. J.M. Helm, u.s.N _____ ,I 3 20 000 

~~~~:~w~~=: ::::: ::::::~~~~~~=!------:- ----=-=-1· 
iugton, &eBSon of 1890. 

Gulf of Georgia, Washington, pnivioua .J.N,Jonlan, U.S.N __ _ 

to July 1, 1891. 

Lynn Canal a.nd Stepho118 P..-age, B.B.Handold,U.8.N_ 
&uth.,..t AIAllt&. 

20 000 

9 Various __ 

13 2, 077 31 488 

8 1,396 lti 811 

30 8,379 M '22 

T 1, 066 IO 626 

11 4, 26t • 711 

2 9' 117 

9 2,345 H 5ll 
24 11, 782 as M3 

18 6, 179 31 U7 

111 7,SM 19 798 

5 2, 708 6 900 

21 17,896 17 306 

266>1 

328;1 
3t\ 

68 

l 511 9!1-:l 

10 

m I 
i 

lii-------- Plotted on oheot 2022. 

13s I 12 
769 I oo 
482.: 37 

I 
i 
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I 
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the localitiM CO"f• 
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1
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COAST PILOT DIVISION. 

The work of this Division was under my charge until March 18th, when I relieved Com­
mander Charles M. Thomas, U.S. N., as Hydrographic Inspector. During the remainder of the 
fiscal year there was no officer in charge of this Division, but I exercised a general supervision 
of the work. I was assisted by Ensign E. A. Anderson, U. S. N., and Mr. John Ross, and the 
work of bringing forward Patts I and II of the Atlantic Coast Pilot progressed as rapidly as 
possible. The manuscript of these parts having been prepared at the office, the party 
embarked on the steamer Endeavor, and the ground covered by this work was carefully gone 
over for verification and correction. Every harbor of importance was visited, and the sailing 
lines and buoys verified. 

After returning to the office in October the manuscript was placed in the hands of the 
printer as soon as the many necessary corrections could be made, and it was earnestly hoped 
that this volume could be given to the public before the summer of 1891, but on account of 
lack of funds it was not received for issue until the season had nearly expired. 

HYDROGRAPHIC DIVISION. 

The Hydrographic Division of this office has been under the charge of Lieut. R. T. 
Jasper, U.S. N., during the year. 

The numerous duties of this Division have been most carefully and intelligently carried 
out, ancl I would earnestly call your attention to the recommendations made by Lieut. Jasper 
in his report, which is forwarded herewith. 

REPAIRS AND MAINTENANCE OF VESSELS. 

The vessels on the Pacific Coast have received slight repairs, being only those due to the 
ordinary wear of service. Lieut. Delehanty, U. S. N., commanding the Hassler, was author­
ized to have built for that vessel a new steam cutter, but the parties who contracted to build 
it failed to finish it at the proper time; and when it was finished, it was not in accordance with 
the agreement, and was rejected by Lieut. Delehanty. 

The Hassler was also furnished with a new steam capstan windlass, which was built at 
Providence, R. I., and delivered at San Francisco by the builder for much less than it could 
be built on the Paci.fie Coast. 

On the Atlantic Coast the principal repairs were made to the Blake and Endeavor. The 
former was taken to the Navy Yard, New York, and the forward half of the spar deck lifted, 
the timbers replaced where necessary, and new deck laid, covered, and painted. This work 
was entirely done by men of the Coast Survey vessels under the direction of Carpenter \V. W. 
Richardson, U. S. N. 

During the winter the steamer Endeavor was sent to Baltimore, Md., wpere a new steel 
boiler was put in her, and other necessary repairs made to her top sides. 

The steamer Bache received very slight repairs. 
The schooner Eagre was supplied with a new foremast, foretopmast, main boom, new suit 

of sails, and new gig and whaleboat, in addition to numerous other repairs. 
Jn addition to this, numerous small repairs were made to the Daisy, Quick, Transit, SAv, 

Hitchcock, and Scoresby. 
I '.voulcl respectfully recommend that the steamers Hitchcock and Daisy be sold out of the 

Survey. The former is now at Morgan City, La., and is in such a condition that it would not 
be in the interest of economy to repair her. She is perfectly unseaworthy, and her engines 
can at best only propel her about four knots. 

The last season's work on Nantucket Shoals about finished the boilers of the Daisy, and 
her hull is now so rotten that she is not worth repairing. She was, at her best, an old vessel 
turned over by the Light-House Department to the Coast Survey. Her quarters are very 
limited and her consumption of coal very large. · 
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All the steamers of the Coast Survey are now old ex<:ept the Patterson, and she is now 
seven years old, and within the next three years will require new boilers and, it may be, 
extensive repairs to her hull. 

Of the others all are more than seventeen years old and require greater annual repairs 
than they have been receiving to keep them in good running order. The Hassler and Bache 
will both require new boilers during the coming year, and these alone will absorb more than 
one-half of the entire annual appropriation that has been allowed tor the past few years. I 
would, therefore, recommend that at least $30 ooo be asked for in place of $25 ooo, the amount 
of this year's appropriation. 

I will here repeat what I have before communicated to you verbally, viz: the great 
necessity for a new steam vessel for this coast to take the place of the GedneJ' sent to the 
Pacific. Such a vessel as we now require could be built for about $75 ooo. She should be of 
iron, with twin screws, not over 8 feet draught, able to keep the sea in any weather, and 
to carry twenty days' coal. 

The duties of Clerk to the Hydrographic Inspector have been satisfactorily performed by 
Mr. J. H. Roeth. 

Very respectfully, S. l\I. ACKLEY, 

DR. T. C. MENDENHALL, 

Lieut. Commander, 17. S. N., 
Hydrographic Inspector Coast am! Geodetic Survey. 

Supt. U. S. Coast and Geodetic Survey. 

REPORT IN REGARD TO THE COAST PILOT DIVISION FOR THE FISCAL YEAR ENDING 
JUNE 30, 1891. 

COAST SURVEY OFFICE, 

Waslzingtcm, October I, IcS'9I. 

This report is usually made by the Officer in charge of the Coast Pilot Division to the 
Hydrographic Inspector, but in the present instance, there being no officer in charge, and the 
Hydrographic Inspector having filled that office for a greater part of the year, this report is 
made by him. 

At the beginning of the fiscal year the manuscript of the Atlantic Coast Pilot, Part VT, 
Chesapeake Bay and Tributaries, was still in the hands of the Public Printer, and the proofs 
were being sent for correction only at long intervals. A number of months passed before the 
book was finally ready for issue, having been in press for more than a year. 

The man,uscript for a new Coast Pilot volume covering the coast of Maine, New Hamp­
shire, and Massachusetts as far as Cape Ann having been finished, the party consisting of 
Ensign E. A. Anderson, U. S. N., Mr. John Ross, and myself were on board the steamer 
Endeavor at New Bedford, Mass., making necessary repairs, at the beginning ·of the fiscal year. 

As soon as these repairs were completed the party proceded to Eastport, Me., where a 
hydrographic survey of a part of Eastport Harbor was made. The statistics of work consist 
of-

40 miles of sounding lines. 
804 angles .. 
2,059 soundings. 

·in addition to this a reported rock was develbped in Mistake Harbor, .Mc.; also a shoal at 
the entrance to Sullivan Harbor, Me. 

In addition to a number of other examinations for chart corrections, all the important 
navigable harbors within the limits of the work were visited, the sailing lines tested, and 
descriptive matter verified. As soon as this was completed the party returned to the Coast 
Survey Office, where the corrected manuscript and views were prepared for the printer without 

H. Ex. -t3--10 
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loss of time, with the hope that this volume could be made ready for publication by the open­
ing of the foilowing summer season, at which time these books are in the greatest demand. 
Unfortunately the work on it had to be stopped before the end of the fiscal year on account 
of a lack of funds. 

In addition to the above enumerated work there has been prepared, with the exception 
of a very small part, the manuscript of Atlantic Coast Pilot, Part III, covering the coast from 
Cape Ann to Point Judith. This was completed with the exception of the eastern entrance 
of Nantucket Sound and Nantucket Shoals, where new surveys were being made. 

Ensign E. A. Anderson, U. S. N., was detached from the Coast Pilot party at Portland, 
Me., and ordered to resume his naval duties. He was a most intelligent and conscientious 
officer, and zealous in the performance of his duties. 

Mr. John Ross has been employed in this Division, at the office and in the field, during 
the entire year. He has been engaged in compiling data and in routine office work of the 
Division. He has had experience as a recorder and observer of a hydrographic party, and 
this, combined with an excellent knowledge of the Atlantic Coast and most willing attention 
to duty, makes his services most valuable to this Division. His severing his connection with 
the Coast Survey in the near future is greatly to be regretted. 

The clerical work of the Division was performed most satisfactorily by Miss Alice 
F. Carlisle until she was taken into the Superintendent's Office, and afterward by Mr. Talbot 
Pulizzi. 

V&y respectfully, S. M. ACKLEY, 

Lieutenant Commander, U. S. N., 
Hjdrographic Iuspector, Coast and Geodetic Survey. 

REPORT OF THE HYDROGRAPHIC DIVISION FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

U. s. COAST AND GEODETIC SURVEY OFFICE, 

Washington, .D. C., July z, z89I. 

SIR: I have the honor to submit the following report of the work done in this Division 
during the fiscal year 1890-'9r. 

The personnel has remained unchanged, Messrs. E. Willenbticher, W. C. Willenbiicher, 
and F. C. Donn being the draughtsmen, and upon them falls the entire work of plotting and 
verifying all hydrographic sheets sent in from the field, verifying the hydrography on draw­
ings for new charts, etc. The fact that they have during the year plotted 43 original sheets, 
corrected 146 reduced drawings and proofs, and have done a vast amount of miscellaneous 
draughting and work on proofs of charts for publication, as shown in the monthly reports of 
the Di:vision, is an evidence of the industry they have displayed. 

Each has performed his duties to my entire satisfaction, but frequently during the year 
the necessity for another draughtsman became apparent by the accumulation of work. I 
earnestly recommend that this addition be made, but before the person selected is assigned 
to office work here, I would suggest the importance of detailing him for hydrographic work 
in the field for one or two seasons, in order that he may have a practical experience that is 
essential to efficiency in the duties he will be cal.led upon to perform in the office. 

Mr. E. H. Wyvill still continues to perform, in a highly satisfactory manner, the varied 
duties of draughtsman and clerk in the Office of the Chief of Division. I cannot too strongly 
urge the propriety and jnstice of his again being appointed as draughtsman, and his present 
pay increased. , 

Upon the subject of chart publication, I beg to renew a suggestion, often verbal~y made, 
that there be issued preliminary charts of all localities of importance where surveys have 
been made, as soon as the data received from the field can be put in shape and drawings pre-
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pared for lithography. These charts, designed principally for purposes of navigation, would 
require only the shoreline, with prominent objects shown, and the hydrographic features, 
with aids to navigation indicated. A large sum of money is expended yearly by the Govern­
ment in surveys of the Coast and Harbors, and the results of these surveys should be within 
reach of the public at the earlist practicable moment. 

The present arrangement with the Light-House Board, by which this Office is promptly 
informed of changes in aids to navigation, has been in existence long enough to show that it 
is productive of great usefulness in keeping the charts corrected to date in that respect. It 
is to be hoped that a similar arrangement may he made with the U. S. Engineers engaged in 
the improvements of our harbors, and water-ways generally, in order that all important 
changes in depths, new channels, jetty constructions, etc., may be indicated on the charts at 
as early a date as possible. 

The Alaska Coast Pilot, soon to be issued, contains the results of the Coast Survey work in 
the interior waters of the Territory to the year 1889, inclusive. The valuable report of Lieut. 
Commander H. B. Mansfield, U. S. N., commanding the Coast Survey steamer Patterson, on 
the season's work of 1890, suggests the necessity of publishing, in pamphlet form, the suc­
cessive yearly reports, until a new edition of the Coast Pilot is compiled. Ofherwise the in­
formation contained in these reports, always of importance to those navigating the waters 
concerned, will be simply filed in the Archiv~s for an intleiinite time. The expense of such 
publications would be trifling compared with the benefits that would result. 

Your attention is invited to the series of Coast Charts, recently prepared in this Division, 
on which are shown the limits of all hydrographic sheets of the Atlantic Coast now on file. 
It is intended to make a similar series for the Gulf and the Pacific Coasts, and when these are 
finished, all the hydrographic work done by the Coast Survey will be simply and clearly shown 
on these charts. A similar set, incomplete and on a much smaller scale, has been in existence 
heretofore, but the increasing number of hydrographic sheets called for the work on a larger 
scale. 

Very respectfully, 

Lieut. Commander S. M. AcKLEY, U. S. N., 

ROBT. T. JASPER, 

Lielltmant, l7. S. N., 
Chief of Hyd1·ographic Division. 

Iijdrugraplui: Inspector, {7. S. Coast and Geildetic Survc,y. 
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Lt"st of JV"aval Officers attached to the U. S. Coast and Geocletic Survey durillg the .fiscal year ending 
June 30, IJ'9I. 

Name. 
Date Dat~ Remarks. i Name-. Date i Ihit~ Remarks. 

attached. detached. l1 I aJfa('heil. I dpta<..:bcd. 

---C-OM_M_A_N_D_ER-8-.--l------l-----I------- '1' ENSIGNS.-cuuLinued. 1-· ------:-----
(l Jan. 10) 188J '\\,... L Howard----------1 ~~ .. 11. 2'l, ism ___ _ _____ Still iu service. 

Charles 1\1. Thomas----·)\ Reattached !tiar.17, 1891 
1 

E. A. Au<ltuon _________ Api. 24, 1HS8\&pt.25,1800 

tJ Ju]y 1, 1889 1 J.M. Poyer------------ Sept.13, 1890 : ______________ Still iu Sf!nin-. 

LlJ'.U"IENANT-COMMA"ND-

ERS. 

H. E. Nichols.---------- Nov. 1887 Jan. 6, 1891 

{

'. Oct. 2. 188~1: 
8. :M. Acklf•y ---------- : Reattached fi-------------- Still in eerviee. 

Ma.r.U,1891): 
H. B. llan•fiehL________ May 15, 1888 !._____________ Still in senice. 

LIF.U'l'E!"J\~'l'S, I 
J, E. Pillsbnry __________ 

1 
July 13, lfi82 ~Jan. 10, 1891 . 

D. Delehanty ___________ ! Mar. 20, 1889 1-------------- StHl in sernce. 

J. F Mn,N ___________ :,
1 

Jan. W, 18~ l Jul.r 15, 1890 

Robt. 'f. Ja.sper_ ________ 

1 

Dec. g, 1889 ;.--------· ----- Still in service. 

D. H. Mahan_---------- !'-Iov .15. 1888 1 Oct. 2, 1800 

K ?tl. Hng-hf•.s __________ I June2~.18~0 \--------------: Still m service. 

flhai.i. E. Yredan<l ______ i Oct. ~5, 18H9 '.--------------11 Still in service.. 

W. P. RaY------------1 Nov. 5,1890 -------------- 1 StiU in service. 
·wm. P. Elliott--------- ~far. HI, 1889 ~--------------1 Still in service. 

W. Windr.r----·------·-, .July 18, 1890 : lJec. 12, 1890 i 

.E. J. Donn _____________ ! Apr. 1, 1889 j-------------~I Still in service. 
J.M. Helm ____________ l ,;,,vt. 4, ltl88 ! ______________ Still in service. 

L. K. Royuolds. ____ . ____ 

1

, July 2G, 1880 1--------·---- Still in service. 
J,n:t:TF.X ANTS-.Jl'SIOR 

UR.ADE. \ I 

Chas. A. Gove __________ \ Apr. 9, 1888 : )la1·. 27, 1891 

J. N. Jordan ___________ _' JuneU, 1889 ·-------------- Still in servi<e. 
A. L. Hall. ____________ _i Aug. 21.188!1 ! l'io». 29, 1890 ' 

J, H. L. Holcombo------1 Aug. 4, 1889 i .Jan, 1~, 1891 I 
'\T. L. Bt~Tdkk~--------- Aug.17, 1~~1 i--------------j St~ll .. ~n serv~ce. 
Harry Kimmel.---- ____ , ]le<. 18. 18881.-------------1 Still m service. 
A. L: Rogers ____________ [ M .. r. 7, 1800 ! Apr. 1, 1891 I . . _ 
T. 'W. Ryan ------------i Mar. 21, 1891 I'--------------\ Sttll m sernee. 
J. B. Jllish ______________ I Nov. 5, 1800 -------------- Still in l!iervice. 

R. P. Schwerin ________ 

1 

Sept. 2.7, 1800 , Feb. 18, 1891 

ENSIGNS. [ 

John llib•on ____________ , M1tr. l8, 1891 

1

1 ______________ Still in oerrice. 

J. H. Gibbons __________ : Aug. 23, 1890 --------~----· Still In service. 

II. C. PoundS-tone _______ . Fel1. !i, Hl90 -------------- Still in service. 
W. C. P. Muir __________ j July 27, 1890 ! ______________ Still in service. 

J. H. Rohrba.cher.------1 July 17, 1890 !--------------. Still in service. 

W. W. Burba.n&~----·-- Aug. 5, 1890 L-----------1 Still in ""rvice. 
A.. N. Mayf'lr----------·-1 July 30, 1890 1-------------- Still in service. 
John }'. Luby ----------; Dec 14, 1888 ------------- Still in t:!enicc. 

Hugh Ru<lruan __________ i Apr. 1, 1891 ,------------- Still in senice. 

H.B. Wil•on .. ----·-·-·1 Ort. 6, lS\KJ /-------------- Still in service. 
G. w. Brown___________ Apr. 29, 1~90 'I nee. I~-J;, 1890 

:I\.· L. ~''Y---.. ---------· j Sept.15, 1890 -------------- Still in service. 

G"has. P. Eaton __________ \ Juue23, 1890 !--------------! Still in servicl'. 

Harry George ____ ------ May 2, 1890 [-------------- Still in sen-kc. 
F. L. Chapin ___________ ! ~·~o. 17, 1891 

1 

______________ Still in servke. 

W. B. Hoggatt·-·------ }'cb. H, 18(11 '-----------·-· Still in service. 
G. R. Slocum. __________ I Ang. 7, 1887 j No,._ 10, 1890 . 

W. G. Miller----------- :Feb. 20, 1891 !-------------- Still in service. 

J, P. McGuinness _______ I Ang. 9~ 1887 ! Oct. T, 1800 

Jos. Strauss ____ -------- July 16, 1887 ; Nov.10, 1890 
C. S. Stanworth_______ .Jnly 15, 18loi7 I .July lfJ, 1890 

H. A. Diepluun ________ _j Julv l:l, 18ti:7 I July 16, 1890 

J.E. Shindel __________ ) Jul~ 13, 1881 ! Nl!J~. 8, 1890 
Ben.i. Wright__ _________ : ~·eu. 20, 1891 1

1 

_____________ still in oervico. 

W. H. G. Bullard _______ \ July 8, 1888 Aug.15, 1890 

P. Andrews------------! Jnly 4, l~t:8 \ ~lay '2:~, 18fH 
. \V. H. Faust_ ___________ Au_g-. 1, lt;bt'! L------------- Still iu ee1·vice. 

! W. L. Dodd--------- Juli" 14. 18~8 I June rn 1891 

I R. D. Tisdale--------~~= ,Jul;- 8~ 18~8 ' July 17: 1~00 
! 8. M. Snit~------------- July 11, 1888 I Aug. 160 1890 
i F. W. Jenkins __________ Feb. 8, 18X~} i Mar. 1~~.1~91 

I
: E. T. Withers1Joon______ May 31, 1~'.fl \ __ ,.__ ______ Still in service. 

, L. C. Bertolette _________ 
1 

July 2, 188!) j Dec. 10, 1890 

'i E. Moale, jr---~--------1 Aug. 9, 1889 1--------------- Still iu service, 

1 
S. R. Hurlbut----------, July 25, 1889 ! June l:l, 18111 

I E. H. DureJL ___________ ' July 11., 18'9 I De<.•. IO, 1890 

i F. H. Brown----------- ,July 1, 1889 ?rh1)' 25, 1891 

: SURGEON. 

Ii Th<IB. Owens ____________ .July 23, 1888 I !fov.11, 1890 

! PASSED- .ASSlSTAN'l' •

1 11 SURGEONR. • ii N. H. Drako ____________ I De<'. 26, 1888 I Sept.12, l~(~l 
Ii .Toh11 M. St&ele __________ 

1 

l\Iar. 30, 1S88 : .A1•r. 2, l~!ll ! 

I B. ·.r. Percy-----------~ Mai. 10, 1&9 i-------------_i Still in serVlc(.l. 

I 
T. A llerryhiJl _________ I Sept.12.1890 ! A1•r. 26, l8!Jl 

ASSISTANT SURGEONS. ! 

I 
P. H. BryanL----------1 llcc. la, 1889 \-------------- Still in service~ 

I 
E. 8. Hogert __________ Nov.10, 18\J(] -------------- Stlll in service. 

FA VII.ASTERS. I 
II H. T. Wright_ __________ \ Oct. 21< 18!)0 i·------------· Still in service. 

Geo. A. Deering------- Oct. 15, 1889 I Died Oct. 16, 

I AS818T A_NT ENGINEERS. I ! 18!)0. 

l E. H. Scribner_ _________ 1 .July 9, 188\J 1--------------\ Still il1 ser>icc. 

\ 

Thos F. Ca:"'r---------1 ll'lar. 21\ 1890 1--------------i Still in •ervic•. 

W. W. Whlte----------·i Dc.·c. IH, 1888 i·-----------· Still iD oervke. 
,: J.C. Leonard--------- Jan. 21, 1889 1-------------_I Still in •ervice. 
ii CAPRESTER. ~ I 
j! W. \V, Rkbardson ______ 

1 
Ol,t. 271 188tl- [May ':, ISHI \ , ______ _ 

81 
Notz.-From the etatemeut immediately following it appean that of the 81 omcers above name<! 4b w~ra on duty in the Su"oy at the elooe o1 

the ll8cal year. 
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List o.f Naval Officers a1tac/1ed to tlu U. S. Coast and Geodetic Survq, June JO, 189r. 
COAST AND GEODETIC SURVEY OFFICE. 

Lieut. Commander S. M. Ackley. 
Lieut. Robert T. Jasper. 
Paymaster H. T. Wright. 

ATLANTIC COAST. 

Steamer Bache (Atlantic Coast).-Lieut. E. M. Hughes, commanding; Lieut. W. L. Burdick; 
Ensign W.W. Buchanan; Ensign J. F. Luby; Ensign W. B. Hoggatt; Assistant Engineer E. 
H. Scribner. 

Steamer Blake (Atlantic Coast).-Lieut. C. E. Vreeland, commanding; Lieut. H. Kemmell; 
Ensign Benj. Wright; Ensign W. C. P. Muir; Ensign]. H. Rohrbucher; Assistant Surgeon E. S. 
Bogert; Assistant Engineer ·w. W. \Vhite. 

Steamer Endeaz,or (Atlantic Coast).-Lieut. L. K. Reynolds, commanding; Lieut. T. W. 
Ryan; Ensign John Gibson; Ensign Hugh Rodman. 

Schooner Eagre (Atlantic Coast).-Lieut. Wm. P. Elliott, commanding; Ensign Charles P. 
Eaton; Ensign E. T. Witherspoon. 

PACIFIC COAST. 

Steamer Patterson (Pacific Coast).-Lieut. Commander H.B. Mansfield, commanding; Lieut. 
E. J. Donn; Ensign F. L. Chapin; Ensign W. G. Miller; Ensign W. L. Howard; Ensign H. C. 
Poundstone; Ensign \V. H. Faust; Passed Assistant Surgeon H. T. Percy; Assistant Engineer 
Thos. F. Carter. 

Steamer Hassler (Paci~c Coast).-Lieut. D. Delehanty, commanding; Ensign J. B. Blish; 
Ensign H. B. Wilson. 

Steamer .McArthur (Pacific Coast).-Lieut. W. P. Ray, commanding; Ensign A. L. Key; En­
sign E. Moalc, jr.; Ensign Harry George; Assistant Engineer J. C. Leonard. 

Steamer Gedney (Pacific Coast).-Lieut. J.M. Helm, commanding; Ensign J. H. Gibbons; 
Ensign A. N. Mayer; Ensign J. M. Poyer; Assistant Surgeon P. H. Bryant. 

Schooner Earnest (Pacific Coast).--Lieut. J. N. Jordan, commanding. 

Names o.f Vessels, their tonnage, etc., in the service of the U. S. Coast and Geodetic Survey during the 
fiscal year ending June Jo, I89I. 

----------.. ------------- -,---·--. -------1 

I 1

1 

: i Complement of- / 

I 
N-o. Name of ve~l. i To1mugt•. i~------.------~" ! UffiCf'N. ; l\len. 

1 Steamer Pa.tforson -----------·------------------------------------/ 

l E~ §~;~:-~-::- _ ~:~:::-~~-:_:: __ -__ j 
4fi3 

2H 

218 ' 

lt\ti 

6 8tearner Me Arthur _________________ ------------------------------: 11:1 

7 8tean1er Endeavor-----------------------------------------------: W;j I 
l 

8 Steamer Hitchcock----------------------------- -- i t!3 I 

9 Stea.mer Cosmos -------------------- - __ ..'.: _____________________ ----i 
10 Steamer Daisy---------------------------- ----------------------j 

1 Schooner Eagr•---------------------· -------- ·----- --------- ------' 

2.') 

2 Srbuouer Drift ________________ ---------------------------------! 87 

3 Schooner Earnest ____________________ --------- -------------------i xo 

4 Schooner Ready------------··------------------------------------\ 811 

5 Schooner Yukon _______________ ---------------------------------- i 7~ 
ti Schooner Scoresby ________________________________________________ I 72 

7 Schooner Matchloes .... --------------------------------------------1----------
8 Schooner Quick-------------------------------------------------1 as 

]~ E:::3:,:;~~~====::::::::========:::::=:::===~=::=:=:::j : 
RECAPITULATION. 

46 

lU ! 34 

10 :l8 
lu i 38 

~ •9 
:IO 

2:l 

H 
3 7 

3 14 

6 26 

5 14 
5 18 

5 14 

6 l4 

5 14 

5 14 

4 12 

3 9 

3 9 

1 

Stoa111•m--k--------------------------- .--------------------------------------------------------- 10 Schoouera ________________________ ,,_,, _________________________________ ,, ________________________ 10 

&rg<>--------------------------------------------------------------------------------------- l 

Total ·-----___ . ____ ----- ------ ______ ---- ---- ----- ----- ___ ------- .. --------------------- .. - --- . 2J 



 

UNITED STATES l!OAST AND GEODETIC SURVEY. 

OFFICE REPORT NO. 3.-1891. 

REPORT OF THE DISBURSING AGENT FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

U. S. CoAsT AND GEODETIC SURVEY, 

OFFICE OF THE DISBURSING AGENT, 

FVashingfo11, D. C., November 25, I99z. 

SIR: I have the honor to submit herewith the report of the Disbursing Office for the 
fiscal year ending June 30, 1891. 

During the year the progress made in the audit and adjustment of the accounts of the 
Survey, of which large arrearages were brought over from the prior fiscal year, as explained 
in my last report, was quite satisfactory, and a very perceptible increase of promptness was 
attained in making final settlements with field parties. As time passes, and new methods 
:>uggest themselves, I hope to reach the point where, with competent aid, I shall be able to 
audit, adjust and settle all accounts rendered within a few days of their receipt. 

On July l, 1890, a radical change in the system of rendering accounts to the Accounting 
Officers of the Treasury was inaugurated which, so far, has proven very satisfactory. Prior 
to that date, the accounts of the Survey had been rendered to the Department to accord with 
the month in which the expenditure was actually incurred in the field, but to do this satis­
factorily it was necessary to hold open the Monthly Abstracts of the Disbursing Agent for 
several months after their original dates in order to include therein all vouchers properly 
pertaining thereto. This resulted in a delay in their rendition to the Department and the 
conseq•J.ent accumulation of vouchers in this office, when it would have been much safer for 
them to have been filed in the hands of the Accounting Officers. The present system closes 
out and balances all accounts on the last day of each and every month, and within ten days 
thereafter they are usually on file in the Department. By a systematic arrangement of the 
files of vouchers retained for reference in this office, the possibility of a duplicated account 
passing without detection is reduced to a minimum. 

During the latter part of tlie month of January and for a portion of the month of Feb­
ruary, 1891, an Examining Committee, appointed by the Secretary of the Treasury, was 
engaged in an investigation of the books, accounts ~nd vouchers of the office. The Committee 
was very thorough in its work and proved every item of expenditure and checked every 
balance. The final result was a complete adjustment of the assets and liabilities of the office 
an<l the Committee so reported to the Secretary. 

The Annual Report of Expenditures of the Coast and Geodetic Survey for the fiscal year 
ending June 30, 1890, was completed on February 25, 1891, and on the same date was trans­
mitted to Congress, through the Secretary of tlie Treasury. 

The aggregate of advances to chiefs of the field parties during the year was $174 344·83. 
The total disbursements on adjusted accounts, for the same period, were $488 034·28. The 
number of vouchers, bills, etc., adjusted and paid, was 18 690. Additional statistics of the 
work accomplished will 1:>e found in the files of the office. 

The relations of the office with the Accounting Officers of the Treasury have been very 
satisfactory during the year. Explanations as to various items in the acco11nts have been 
duly submitted by me, whenever called for, with satisfactory results. It has been, and will 
continue to be, my aim to supply the Department with all necessary data upon which to base 
a fair and equitable adjustment of the accounts of the Survey. 

During the~year I have had the assistance of the following named persons, for the periods 
named: 

Mr. 'Vm. H. Lanman, clerk, until January 27, 1891, when he resigned. 
Miss Paula E. Smith, writer, for the year. 
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Mr. A. B. Simons, clerk, from January 2 to April 15, 1891, on which date he was detailed 
for duty in the Office of the First Comptroller by ~equest of the Assistant Secretary of the 
Treasury. 

Miss Alice F. Carlisle, from October 30, i890, occasional service during intervals of relief 
from her duties as confidential typewriter to the Superintendent. 

Mr. N. G. Henry, from March 21, 1891, upon which date he took the oath of office as Con­
fidential Clerk and Cashier to the Disbursing Agent. 

All have rendered intelligent and capable service in the execution of the various office 
details assigned to them. Mr. Henry's prior service for many years in field parties gives him 
peculiar qualifications for duty in tl1.e audit and adjustment of accounts. 

The Annual Report of Expenditures for the fiscal year just ended will be submitted at 
an early date. As heretofore, I beg to ask that it may be considered as forming a part of 
this report. 

Respectfully yours, JOHN W. PARSONS, 

The SUPERINTENDENT, 
nisbursing Age!zt, U. S. Coast and Geodetic Survey. 

U. S. Coast and Geodetic Sun1ey. 

[House Ex. Doc. No. 151, Fifty-second Congress, first session.] 

EXPENDITURES, COAST AND GEODETIC SURVEY, I89I. 

Letter from the Acting Secretary of the Treasury, transnzittiug a statement of expenditures on account of 
the Coast and Geodetic Survey for the fiscal year ended June 30, I89I. 

TREASURY DEPARTMENT, OFFICE OF THE SECRETARY, 

Washington, n. c., March I, I892. 

Sm: In compliance with section 264 of the Revised Statutes, I have the honor to transmit 
herewith a statement of the expenditures made on· account of the Coast and Geodetic Survey 
for the fiscal year ending June 30, 1891. 

Respectfully yours, 0. L. SPAULDING, 

A rting SaretmJ". 
The SPEAKER m.· THE HousE OF REPRESENTATIVES. 

STATEMENT OF THE EXPENDITURES OF THE UNITED STATES COAST AND GEODETIC 

SURVEY FOR THE FISCAL YEAR ENDING JUNE 30, 1891. 

[Prepared pursuant to act appro1·ed March 3, l!lr•:l.] 

Salaries-Pay of field ojficers. 

. To whom paid. Time employed. Amount. 

SUPERINTENDENT. 

Thorna.s 0. Mendenhe.!L---------------------- Un• year------------------------------------------------ '6 ~-oo 

A8818T ANTS. 

George Davidson------------------------ One year---------------------------------------------
Charles A. Schott--------------------------• ____ do -----------------------------------------------------

:~::::: :.· :i::~====--============l====:~ ============================================== Charles S. Peirce _______________________________ I ___ do-----------~---------- ...... ---------------

Ge,orge A~ Fairfield---------------------------- ___ do-------------------··--------·-----:--------------
Alonzo T. M081nan ________________________________ do-----------------------------------------------
Robert 8. Woodward------------------------- Ele~cn months thirty days--------------------------! 

4 000·()() 

4000'1)() 

3 600•00 

3 200•()() 

3 ooo·oo 
S OO<MlO 
3 000'()1) 

2991•87 
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Salaries-Pay of field officers-Continued. 

To whom 1mitl. Time employed. 

A~~JSTAXT:'-cuntiuue<l. 

\\ri1Jiarrt H. Denuis_ ------------- -------- -------- One year--------------------------------------------------
CJ~n:·land Uockwp}L ____________________________ One year (waiting instructions three months tweDty-seven 

- tlays). 

John"\\-~. Donn---------------------------------- One year--------------------------------------------------
Will ian1 }~imheck__________ ---·--·--------------- ____ do ---- ------------ --·- ----------- ----------------------

Jl..,nry I.. \\-hitiug ________ -·- ---------- --------- ----t1• 1 
---------------- ---- ·---- ------------- ---------------

Ecl\\"a.nl (ioorifrllow ______ _ 
- - ---- - - ---- --- ----- - ____ (l() -------------- ------ - -------- --------- ---- ------------

.James~. La'\\"8on .. ___________________ --·--------- ____ do ---------- ------------------------------------------

11 t>rl it•rt 1~. lt"1-·dt•1i_ -------------·-- __ --------- ________ d•i ---- ------ ----- --------- ------ _____ ------------- ---- _ 

l ltto fl. Tit lu1aun ______ --· ---------- _________________ tfli -------- ---- --------- -------- ------------ _________ ..:__ 

l:ichard 11. J{aclie ------------------ ____ do ---------------------- ------------------------------! 

~,~;~:~~::.~-•- --. --.- : :: --~~ ~------ -:~:-~-:=:~•-~==-==~ ----••~ I 
t ~1·rsl1on1 Ilra<lford ___ ---------- _______ ----------- __ do ------ ---- ---- -- ---------- -·-------- ---- --------------

J<'rau~ 'Vallt•J l.)erkins ____ ------------ --------- ----Po-----------------------------------------------------

::~~::~;,~,~::~~:~~========:: ____ ::::_:::=::::J~:,:;::t~~·~======~=============::::~:=:::=:::=:::::::::::: 
~::!:~~.;~;.~;~:~::::::::::::::-- -:::::::::::~ : ::::~~ ::::::::::::::~:~::::::::::::::::::::::::::::::::::::! 
.J ol!leJ)h Hcrgesl1ci1ucr ____ ------- ___ do ---------- ---- ------------ ----- --·-- _ ----------------

John F. Pra.tt ------------------- : Six months (waiting illstruction8 two months ten days)------! 

~~:~~~ n~·,~:~:~'.::~~-t-==-- ________ _ ::::::: i _~::1~~a~:::::::::::::::::::::::::::::: ::::::::::::::::::::; 
~~~:~::: ~- f:.)~x::t:~:l~==~~=~=~==== ~-------~=~~~=~ :: ~==~:~~ ====~==============:=======~===~=====================Ji 
gg-;)lg~~·,_··•·-••-••••••--•-.-_~¥;=~··-~~"~::;;;~~;~~.~~-~I 
~:~:r;;.A~~~:~::::::::::_::::::::::::::::::::i ~:;,"~.::.~::1;;~; .. ;::::::::::::::::::::::::::::::::=:::::I 
~:::c~::,~:::rso~_:-::::::::::::::::::::::::=:1. ~::rm~::~bt;t::~:;:u~:::;:::::::::::::::::::::::::::::: 

81rB-A~.~I~1'ANTS. l 

.John E. JlfoGrath _______________ ----------------1 One month twenty-nine d&Y•-----------------------------
IMA.c Wiuston -----------------------------------! Ssven mo.nths four days _________________________________ _: __ 

John Heury Turner-----------------------------' One year ------------------- -----------------------· ------
Pltilip A. W clker ------ ------- ______ -----------. :, ____ do ------------------------------------------------ ___ _ 

~:~:o;:1F~e=======::::::::::::::::::::::::::' ::=!: :=::::::::::::::::::::::::::::::::::::::::::::::::::! 
John Neli;ion------------------------------------ ____ do--------------------------·----------------------· Walter B. ]'airfield ______________________________ Nine months twenty-two day•---------------------------

All>S. 

Amonnt. 

$2 800·00 

2 390•46 

2 600·00 

2 400-00 

2 400·00 

2 400•00 

2 4QO«JO 

2 400·00 

2 40()•()() 

2 200·00 

2 200·00 

2 200 00 

2 liO!J·OO 

2 OCXl"OO 
2 ()(l(l•(J() 

2 ooo·oo 
2 ooo·oo 
1 663•58 

2 ooo·oo 
1800•00 

l 80()•()(1 

1 soo·oo 
I soo·oo 

813-75 

l 800·00 

l 80(HJO 

I soo·oo 
1 800·00 

1 600•00 

1 55()-()() 

1 ooo·oo 
1 600-()() 

400•()() 

1 339•10 

244•61 

M4·47 

228·23 
836•16 

l 400·00 

- 1 400•00 

1 400-00 
1 400•00 

1200"00 

971'74 

Fred. A. Young _____________________________ .... __ Nine months twenty-n.·o day•-------~--------------------- 728•80 

Go1-Jorge R. l)ntuam ____________ ------------------ Three montba ---------------- --------... --------------.. -- 220·00 

Jofrn S Siebert_ ____ ---------------------------- Eight month•-------------------------------------------- 479·40 
James H. Gore ________________ -----------------_ Thirteen days ------------------------------------------- 32·14 ------! 

Expenditure•------------------------------------------------------------------------------------- $109 939·al 

Ap11ropriation----------------------------------------------------------------------------------- 119 600•00 

Expenditures---------------------------------------------------------------------------------~ 109 939•31 
l------1 

Unexpended lijilnrace ----'!.--------------------------------------- __ .,. __ ,..,,, __ .. _________ .., _____ ...... 9 664)•69 
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EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Contiuued. 

Salaries-Pay of office force. 

,------------------------------
To whom 1mid. Time employNl. 

JH8BUH8ING AGENT. j 

John W. Par!50ne ----------- --------------------! 'fen mouths b:o days--------------------------------------

ACC011NTA:ST~. 

John W. Parsons-------------------------------: One month tweuty-oine days ___________________ -----------·' 
};ugene B. Wills -------------------------------: __ _do _________________________________ -------------------

Roger C. Glascock ------------------------------!- ___ du ---------------- _ ------------ --------- _____ ------ ---·-

GENERAL On'll'F. ·'"'"TAST. I 
Marsha.ll W. Wines _____________________________ i One year---------------------------- _________ ------~- ___ _ 

I CHiEI' OF UIYISJON 01' J,JRRARl AND ARGllIY.f.f!ol. i 
Francis H. Parsons -----------------------------J Ten months two days _________________ _ 

I 
CLERK TO RUPF.RINT&:Snf.:NT. 

I 
Niue months four dl\JS--------------------------------- ____ : 

i 
:\f u.rti n lleuseL _____ ---- ------- ---------------- _ ! 

I 
t'LRRK TO AAAISTANT IX Cll.-\.RGJ:: 01' Ol'f'ICF.. i 

A4lt"lbt>rt B. Simons _____________________________ ! };ight monthis tweut,v-uine- tlayri -------------------- ------

~~ r f 

William B. French------------------------------1 One year ______________ ,, ___ --------------------------------' 

§ ~~;~-·~~-~~~~=~~:~1-;~~.~~:T~:·~~~-~~~~···-~--~· 
Freen1an R. Green------------------------------! One year--------------------------------------------------: 

::~:.~--~:;;~~=:=~===~:=====:::::::===::::! ~;::::;~:::::~:;!:~::;~~:~:====:::=:=-=========::=::=::=: r 
Rogtir C. Gl&SCoek ------------------------------! Two mo~ths fourteen days ______ -------··-------------------· 

i~;;:~~:-~=:-:~:~=-~i~~;~I~;;~~~~~~::~---- ~--=---1 
Frank R:~:::nA::-:~~:::,~~-::~:~:--------1 One year-----------------------------------·------- --------1 
William C.· Jiau pin____________________________ One month twenty-nine days--------------------------- ----i 

Artem&0 Martin--~~~:~=~-~~--------·--------! One month twenty-nine day•-----------------------------1 

.James H. Bar::~~~:~~~::~=~----------------1 Ten months two days ____ -------------------------------___! 
Edward H. Wyvill __________________________________ do----------------------------------------------------· i 
Archie Upperman __ :~,~~~:.----------------- ·--- ___ do __________ ---------- ---· __________________________ -1 

Lily A. Mal""'------------------------·-·------· Nine months twenty-eight days-----------------------------1 
Fannie B. :Bailey----------------------------- One month twenty-nine days ______________________________ _I 
Virgini& Barl'ieon ----------------------------- One year ______________ ---------------- -------J'----------- · 
llkry E. Neablt ______________________________ Elenn months oue daY---------- ---------- ·------------· 1 

P1mla E. Smith--------------------------------- Ten months twenty-one days-------------------------------! 

Ida M. Peck---------------------------------- One year ___ ----------------------------------------------! 
Allee G. Reville------------------------------ Nine months twenty-seven day•----------------------------! 
Fannie Gade! ___________________________________ ·one month twenty-nine days-------------------------------! 

Kat.e Lawn------------------------------------ ____ do------------------------------------------------: 
Jeunie H. 'l'ltch --------------------------- ___ do -----------------------------------------------

1 

Sophie S. Bein.--------------------------- ____ do ------------------------------------------·-----
Alice F. O&rll!le ------------------------------- Eight months two days-----------------------------------

OOPY18T. 

Bolio 8. Jackoon---------------------------- Twenty-eeven d&yo ---------------------------------
1 

Aruuunt. 

:t~:1·4;, 

::m;_~·4r, 

:L :!ou·oo 

l f\;1o·oo 

1 62frf.S 

1 W!J·OO 

1 171 •8\ 

I 171·81 

l l~r,·91 

1 004·:l2 
6~0·()() 

:l:l6•67 

244•f.S 

';:1:~·2';' 

1 ioo·oo 
1 ooo·oo 

lt11•00 

~l8:J·75 

::~:~: I 
1 00!•32 

1 ()().j•3.1 

753·28 

70l •:l9 

146•72 

819•&1 

741 •33 

f>41 "79 

666•06 

592•88 

111·:w 
11N4 
111·:14 

H1·34 

483·31 

63-41 

153 



 

104 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Salaries-Pay o/ office force-Continued. 

STJ.:t<."\l(iU.Al'lfEltt:: ASH T\l'F.WllITERb. 

fl'mmic R. Bailey-------------------------------: Two mo11ths two dnys--------------------------------------

.Eugt1ue Rhud~s_ __________ -------- ------- --------\ 'l'hree mouths i:;ixtel'!n <layti _ ------------------- -------------

EUO\' COLoRhl'f:-1.. I I 

~~~!~:=,;~-ii::~~-=:===::::=:::~:::::::::::::::::: I ~~~' :::~~,;~l~s: ::i:I::~;; :~:~'.::::::::::: ~::::::::::::::::::::~ 
M.Al'-('11T.11RIST. I 

Creed W. Childs ____ ----------------------------! One month twenty-nine Lia.rs--------------·---------------

TYPEWRITER6. I 
Fannie Cade I----------------------------------- Ten months two days-------------------------------------

~;~;~~'.~~ij~~'.'""" :~;;;;;;~;-::ii:~i·i~;::=~~~;;=-~~~~;;;;;_:;~;;~~I 
}'erdiuand Weisttlahl ____________________________ , ____ do ------------------------------ ---------- -- -----------1 

:i~~i~~. ~~o'~~i~;:~ ~~~;1~~~~~~ ~~: ~===========~==== ====:: ==== ===========~= ================~==== == == = ========== 
Frauk C. {)onu --------------------------------- ____ do -------------------------------·----- _________________ ! 
David .M. Hildreth------------------------------ ____ dv --------------------------------------.. --------------\ 

§:::~tf ~,-~j~=::_==~===~~1:~~~~~:~~~;i.=~~=~=~-~-=:::::~~-==1 
~~::·l~:i~~:::'~===::::===:=::=::::::::::::==:==: -~~::~~-===::=======:========:=:==:::::==::::==:===~==:==:! 
:~:::::~.p:i~;:-;:~~-======::==:=:===~=:==:=:::::: :::: :::::: ::::t::;. ~~~:===========:==:===========::j 
Emu Molkow -------------- --------------------- Two months twenty-nine da.ys ______ ------------------------JI 
}~iltnnnd P. Ellis __________________________ , ______ Tbrce months t-..rnnty·oue Jnys -----------------------------
Archie {Tl'Jwrman _______________________________ One month twAoty-ninA days _____________________________ 

7
_! 

COMPUTER.S. 

Alexander 8. Christie ____________________________ Ten months two days--------------------------------------

Edward II. Courtena.y _______ ------------------- Eleven munths twenty days--------------------------------
1\olyrick H. )JooJittle _____________________________ One year---------------------------------------?:-------

.Tobu B. Boutelle------------------------------- Ten months two days--------------------------------------

lJl-'Ja.nU 1>. ~11 idy -----~ _________ ----------------- ____ do ----------------------------------------------- ----
Ilf'nry Farquhar------- ____ --------------------- One year _ ... ____________________________ ,. _________________ _ 

Louis .. -\.. Bauer--------------------------------- ____ do ----------------------------- ---- ____ ·----~----------
Cbar)ee H. Kum1nell---------------------------- ____ do-------------------------------------------------.----
Frank M. Little------------------------------- Eleven months twenty-tw~ and a half tlay•---------------­
John F. Hayford-------------------------------- Teu months two days-------------------------------------

Je.n1ea Page----------------------------------- One year------------------------------------------------
Rollin A. Harri-s·------------------------------1 Eleven months twenty-seven days-------------------------

TIDAL COMPU't'ERS. 

Alexander S. Christie __________________________ One month twenty-nine days---.... -------------------

Leland P. Shldy -------------------------------- ____ do----------------------------------------------
John F. Hayford ____________ ------------------- __ do ----------- ____ ---------- ___ ------------------·-

COPPBR.-PLATE EWGB.AVERB. 

Henry M. KnfghL----------------------------- Ten montba ------------------------------------------
William A. Thomp&on ------------------------ ____ do-----------------------------------------------·--

John G. TbompBon ---------------------·------ ___ do --t·-·--·--------------------------------
Auguat Pe~n -------------------------------- ____ do-------------------~------------------··----
Tb-ore WIUIB8rbach ------------ ___ ---------- ___ do ---------------------------

Amuuut. 

$1&4•08 

l76•tl7 

002'66 

573•31 

rm·66 

117·34 

602'66 

602·66 

2 4()()'{)(J 

2 200·00 
2 ()()()·00 

21>00·()() 

1800'00 

1800·00 

1800•00 

1400'00 

1351'19 
216·81 

1151•04 

l 15L ·04 

HJ5·67 

I 04~·62 

1()1;5'26 

64!1"78 

542·92 

301'63 
'Z/7•6() 

14G·72 

1 G73·89 

1945'66 
2000·00 

t 339·11 
13311'10 

1400-00 
1383•76 

1200·00 
1155•98 
1004·32 

983·76 

939•13 

16'13·8'1 
1613'811 

l 6'13·8T 
lli!lll'lill 

1108·611 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Salaries-Pay of office force-Continued. 

l-------T_o_w_b_o_m_v_a_id_. ________ I', 'rime em1•loycd. 1

1

_A_m_o_un_t_._
1 

OOPPBB.-PI,A-TB ENGR.AVERS-coDtinued. 

Edwar'd J. Enth-01fer --------------------------- Five months thirteen days -----------------------------~-- 1 

Edward H. Sipe ___________________ ,.._____________ Ten months two day~-------------------------------------! 
William H.. Davis ___________________________ ---- ----do ---- ___ ,.. ____ ---- ------ ---- ---- ---- _____ ------------- -'. 

:::~;~.~hi::~:~r-========================== ~!:• ::::~~·t~:·~::~o~~~~~~·-==========:=======:========:i 
Willia.ml!"'. !,ea.body ---------------------------- Six muuthr- fou duyi- --------------------------------------­
Alfred H. Sefton------------------------------- Ten nwntl1s two days--------------------'------------------' 
William A. Van Doran ______________________________ do-----------------------------------------------------' 

~§~~~;j~~-l~~~] ~t:~~f~§i~Ii~~/;-~~==~~~~~I 
Henry M. Knight:~~-~~~:_: _____ --------------! One month twenty-nine day• _______________________________ / 

§. ~;:~~~~::~=~;;:-1··~~ :~~~;~~-::~;~-:::::::-~=-:::::=~! 
;;~g§::~::::::-::·--~·-= ··l~l~ ~~~~:=;:-~===~==~;==~·--·=--·~! 
§~;~~:~~i.~;:·-~~-11, ~:::~;~~~~~~~~~~;~~~=~;.~~~~=-\ 
::~:~j=~~:======:========================= -~~:i:~~:~_:_~~ .. ~:::=:::======================:=:::::::::I 
::~:: S_ :E~:::======~======~~=::====~:::I _::::: :==:::~::::::::::::=:::::::::::::::::::::::::::::::::1 
:;:: ~::~::~:~j~============:::::::::===== :::::: :::=:::::::::::::::=::::::::::::::::::::==:::::::::::! 

CHl&r KBCH ANICIA.N. I 
Ernst G. Fischer-~-----..---------------------' One month tv{enty-nine da.ys ______________ ,,. ________________ 

1

i 
JIECHANICIANS. 

Otto Storm--------~ .. ------------------------- One month twenty-nine d&J'B-------------------------------1 

::~~:: ~~- ~~:;::n-:::~================:::::: I:::::: :======::::::======::::::::::::::::::::::::::::::I Clarence E. Reg<inna•------------------------ __ _ ___ do-----------------------------------------------------! 

William Gaertner-----------------------_____ _ ___ do ----------•---------------- _ ---- _ -------- ________ j 
Michael Lauxmann, jr ______________________________ do-------------------------------------------------! 

KLECTB.OTl'P:ER AND PHOTOGRAPHER. 

Daniel C. Chapman---------------------------- One year---------------------------------------------
OARPENTERS. 

Horace 0. French----------------------------- One year---------------------------------------------

ti«>rge W. Olarvo•--------------------- ---- ---- ____ do -~---------------------------------- ------------ _' 
Chari .. N. DarnalL_____________________________ Ten monthtl two day•---------------------------------

PL.A TE PRI NTEllS • 

.Frank :Moore----------------------------- Ten n10ntbe two days---------------------------------­

Dlckeraon N. Hoover------------------·------ Twenty -eigl1t daY•---- -------------------------------------
Charles J. Harlow----------------- --------- Eight months thirty day•----------------------------------

5810·00 

1339·10 

1 339'10 

91lt!'07 
837'()3 

474·46 

ti02·26 

502'26 

446·H 
323•86 

175•4-b 

180•58 

92·61 

17•00 

385·84 
3~0·11 

319•56 

29:J·45 

293•45 

205 ·12 

244'61 

1~5 "67 

146 ·72 

77•42 

77·42 

24•52 

]9•56 

l 506·56 

1 004•32 

837 ·03 

sa1·03 
837·00 

837•00 

585•80 

216•81 

191 •59 

146•72 

163·00 

163·(](} 

88·85 

1 BOO ·OO 

1 594•22 

88;J ·1:1 

583·80 

1 339 ·JO 

76•08 

747·32 

155 



 

156 l'NlTED STATES COAST AND GEODETIC SURVEY. 

EXPEN"DITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Salaries-Pay of office .force-Continued. 

Amount. To whom paid. Time ~mp1oyed. J 

·1 1---1 
I'J,ATE PBINTF.Rs-continued. \ I 

~~::.:.n~.c;:~:::~::::::::-::::::::::::::::::::\ ~;g~~:~:~-;;.~~:-,~~;;:::::::_~~--::::::·::_-_-_-_::::::::::\ 
~~::,:;k~;;-;~;:::::=::::::::::::::::::::::::1 ~i:e n::~:~~ ~~~::t;'.~~~~~-;::::::::::::::::::::::::::::::::i 

'" COPl'Jrn-PLA.TE PRINTERS. j ! 

~~;::~:o~~Q~;.~::========:===~=====::=======:i:~~~:~n;;:t:h-~~~~~~:~~~~~~~~:=====:::::::::::::::::::::::::i 
James Heck------------------------ ------------i----do -------------- ---------------------------------------! 

PLATE PRINT••'• HEI.PF.RS. I I 
Lynn H. Troutman-----------------------------! Six muntlus sixteen days------------------------------------

JamPs F. Dick!mu ________ -----------------------! Four mouths twenty-the day~------------------------------: 
.Tuhll }f. \flllhuns ------------------------------! Three mootlut ~t~,·en day~--------·---------------------------: 

F:l..,,-h•rd Fordan --.~::~=~~---------------------; Eight mouths fourteen days--------- - -----------1 
Willian1 M. Long-------------· -----------------1 One year--------------------------------------------------

1 

Robert T. BaAAi~t:~:~~:-~~-~~:~~---------------1 Ten montho -------------------------- ------------------ _ 

llllAP Mor~TEB.. i 

RoLert T. Rassett _______________________________ 

1

\ &ne mouth twenty-nine days------------. ------------------1 
ELE<'TlWTYPll. 

I 

Lon is P. Keyser--------------------------------[ Ten months two days--------------------------------------,' 

APPE~~'TICF. TO PHOTOGHJ\PHER. • 

Louis P. Keyser---------------------------------! One month twenty-nine dayR ____________ ------------------1! 
HEl.PF.R TO PHOTOORAPHER. I 

Charles N. Darna.lL-----------------------------: One month twl;lnty-nine: <lays-------------------------------1 
WATClJMEN. 

~~:~~ .. ;~·~:~~-=============:======:=======1-~-~~::~:=========--=======::==:====:=========:=:::=====:== 
MESSENGER& 

William H. Butler-----------------------------! One year------"~------------------------------------------
Charles Over_------------------- _______ ----- ____ i----do ----- ----------- ------------ -------- - --- ---- ---- ---· 

\'icen le Denis _____ -----------------------------! ____ do -------------------------------------- ---------------
N ei J Bryant ------- ------------- ------ ----------f----do -------------------------------•-------- -------------
Sandy llrue_, _________________ -----------------_.: ____ do ---------... ----------------------------- ~"'--! _____ _ 

Cl1arles H. Jones------~-------------------------: Ten months two days--------------------------------------

~:::::: ~v~;~:~::~~==::~::::::::==:::::=::::i-;:~:;:~~~:-;~::;::;~-;~:;.-=======::::~===~========: 
Peter Sag•--------------------------------------1 •ne year------------------------------~----------------
~~=";~ ~:;::;:::=::::===:::::::=:===::::: =:::: :~~~~~~ -;,:~~-t~:-:======::======:=:::::=:::::::::::=::::::: 

PACKRRB AMD FOLDER8. : 

Attrell Richardson __________ .. ___ ,. _______________ I One year------------------------- ______ ---------------

Charles H. Jt}Defl--------------------------------1 One month twenty-nine days------------------------------
D&1Yt<'iR. ! 

William R. McLaue -----------------------------,] One month twenty-nine duytt----------------·-------............. _ 
LABOBEB.8 0 • 

John W. Reed-------------------------------- Que 1ea<-------------------·-----------··--------­
George Newma.B ... ---------------~-----~-------i--do -----------------------------------7:'"--------------

?E.m::~:::============~~=========~=====i=:=::: ::::_~~================~~~=======:======~=~ Sarah 11:."Flynn ________________________________ i----do -------------------------------------·----

$165'8.3 

698'41 

103•33 

570'65 

277•17 
216-81 

203•81 
216 -s1 

:ist -16 

283·9! 
JSS-32 

19'2'.f>~ 

1 21m·m 

8.17·03 

753 29 

81·50 

880·00 

880°00 

88000 
820·00 

820·(JI) 

820•00 

82(1•00 

e86·38 

686'!15 
~·78 

IJ4-0•00 

640'00 

36t)•20 

nns_ 

eso·oo 
6.'10 00 

liOOilO 

600-00 
866'00 

Mt-01 



 

HEPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SUHVEY, 1891-Continned. 

Salaries-Pay of office force-Continued. 
·----------------------------------·---

To whom paid. On wllat iccount. 

FIREME!\. 

Horace Dyer _____________________ -------------- 1't"u 1.uout :,a two day::-!------------------------- ------------

lla.rri.son Murray -------------------------- _________ du _ ------------ -------- --------------------------------

CAR PENT.ER AND r!RI-~l1A:-O. 

A.mount. 

,~5:2';'·4.:J 

4GO·an 

Horace Dyer ____________________________________ One nwnth hrnnty-niue da.yf:'_______________________________ ~1:!·!J7 

SIGHT l'IRE~AN. 

Harrii-ou Murray-------------------------'------ One month twenty-nine days _______________________________ , Sfl·IJ1 

Expendihtres ------- ______________________ _ 

Appropriation -----------------
Expenditures _________ ----------------

line:xpen<led halarn;e ____ --------- _____ _ 

};~6 461 •65 

}a(j 2'79.,18 

----------------· 

Pay ot· field offioor11 ___________________________________ ----------------------- ---------- $10~ 939·31 

Pay of omce fe>ree -------- ---·----------- ________ ------------------------------ ____________ ------ _____ _ 130 279 48 

Tota! exptmditures _________________________ ----------- _ ----- ---- ------ 240 218·79 

'for.al aum appropriated for salarie". _____ ------------ --------------------
Total sum expendied for salarie!<i ____ ------------- ____ . 

Unexpended balance ________________ --------. 

Party expenses, 1891. 

COA~T OF MAISE • 

• 

25(i 061·lJ.5 

"4(1 218·79 

To whom paid. On what ac('.ount. I Amnuut. 

!-·------

~. ll. Calligan-----~----------------------------! 8torage------------------------------------ ------------ __ __ 
J. A. Flemer ----------------------------------·-' Topography and hydrography ___ . _________________________ _ 

,V. F. Grant------------------------------ _____ ' Storage ----------------------·- ___ _ 
.Joseph IJpi-g~h<>imer --------- __ -------- ---· ____ Topography a.ud byrlrogra.phy_ ----·- _______ ------- ________ _ 

Horace Kellogg ________ ----------- ____ ------____ StoragL· _____ ---- ---- _ --- ___ --- ------- _____ ---- ---- ______ .. 

EX]}\)Uditnret-: --------------- --------- ----- -- --- ----- -------- -------- --------------------- --------- --

Appropriation ------------------ ------- ______ . ________ ---- ________ ---- ---·-- ----------- ____ -------

Less 20 per 1'1!Ilt tl'lmsforrt>d to f;radty Expuri111P11t~-- ------------- ------------------------------ $70~1·00 

Expeuditurcs ----------------- ----.------------ -------------- --------------- ____ ----------------- ::! 'i!IO t !' 

$f_;·&1 

1 :~fH ·7:, 
/~)·/~) 

1 ~n.;·sa 

lli"l_Jll 

,----
Unex11eu11'_••l ha la.nee------------- _______________ -------------------------------- _____________________ 1 B·:• t 

l\E~UH'fEY,.;-VINEYARD sou~n. ETC. 

To ·whom paid. Ou wl1o..t lteconnt. 

--·---------1 . ------· - ----
Burtiau -of Equipm~nl aud Recruiting, Navy ! "rater, ~teamer Badt(' ____________________________________ .. _ 

Department. [ ' 
Bnrea.uof Provisions and Clothing, NM'Y DL·1.art-1 ~oa11, schooner Eagre _________________________ .,. ____________ ' 

ment. I _ 
John W. Donn __________ ------_--------- ____ ----[ Topography _ ---------------- _ ----------- ---------------- _ 

Delaware and Hud.tilou Canal(~·-----·------------: Coal, steamer Baclle- --.-----------------·-------.. -------------
Wm. P. Elli-Ott, U.S. Navy __________________ ----! H)'drography, ~teamer }Agre _______ ··------------------------

K. E. B""ke!L __________________________________ \ Bydrography ----- ---------· --------------------------- ----

Wm. C. Hodgkin•_c ____________________________ _i Topography __ ---- ----------- --------- ------------- --------

E. !I. Hngheo, V. S. Nuy ------------------·--ii Hydrogmpby, steamer Bache.------------------------------
(). T. Iardella.. _______________ --- ---------- ____ Hy~grapby __ ----------- -- _ ---------- _ ---------- --------

Amouut. 

Hl-81 

3 rn1-;i9 

i us·ii3 
1 054'99 

I 640·b~ 

2 026•87 

157 



 

158 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Party expenses, IJ'9I-Continued. 

RESURVEYS-VINEYARD, SOUND, ETC.-C-0ntinued. 

To whom paid. On what account. 

Lehigh Valley Coal Co---------------------------: Coal, schooner Eagre ---------------------------------- ----
\\,-alter 0. Ln1comlte ______________ _ Storage --------------------------------------------------
Philadelphia and Reading Coal aml Iron Co______ Coal, schooner Ea.gre, and Jauuches and steamer Bache------

W. Irving VinaL _______________________________ ' Topography and bydrograpby ------------------------------

D. B. Wainwright ______ :-----------------------: Topography-----------------------------------------------

Henry I~. Whiting-----------------------------! -----do---------------------------------------------------

Amount. 

894·00 
20-00 

728•15 

1 780·91 

1 419·70 

112·:10 

:Expenditures ----------- ---- __ -------- ----- -- _ ------------ -- ------------ ---- __ - - ---- --- -- -- -- -- - - - -- -- il 4 U40·'i G 
------

A JIJlropriation _ ------ ---- -------------- ---- ---- ---- -- -- ---------- - --- -- ---- - ---- ---------- ---- - ----- - ---- ----
Arld 1 ;-) per cent from Florida-West CoasL-:------------------------------------------------------------------­
.'\dU 20 iwr cent from Peridido Bay, etc------------------------------------------------------·-----------------
Add lb per <'<mt from Hydrozraph;-t-('a1ifornia, etc------------------------------------------------------- ___ _ 

Add 11 per cent from Topo!?ra.phy-California ______________________ ------ -------------------------------- _____ _ 

Add 10 per cent from 1'riangulation-California --------------------------------------------------------------

Expenditureli ______________________________________________________________________ -------------------

10 ()()()•(I{) 

6Mhl0 

S!XJ·OO 

l 350·00 

880'[)() 

1 :~OO·fJO 

l4 980'00 
14 940·76 

U ncxpended balance_---------------------------------------------------------------- ___ '___ __ __ __ _ ____ 39·z4 

DEf,AWARE RIYER. 

To whom paid. I On what account. j Amount. 

-~-o-b-11:---J~-Be-~-~-~--t~-~-==-=-=-==--------=-=-=---=-:::::=::~===:I ~:£~'::'.:~·~-~:_::~~:~~~-::=::= i ":::: 
Expenditures ______________ --------- - ---- ---- -------------------------------------- ---------- ---- ---- ! 1 006 •99 

I== 
1 ooo·oo Approprla.tion---------------------------------------------------------------------------------------------1 

Add 1. 50 per cent from Repdrted Dangers -------------------------------------------------------------------1 
. I 

7·50 

ExpenditureL---------------------- _______________________ ------ _______________ ------------ _ ---! 1 006•99 

Unexpended balance -------------------------------------------------------------------------------! •51 

TRIANG U f,A T ION-AL A IlAMA. 

To whom paid. I On what account. I Amount. 

1-----1 . . --, - -------
F. Walley PerkiM----------------------------- Trrnngttlatmn -------------------------------------·· ---- S3 662•11 
Approprla.tion __________________________________________________________________________________________ _ 

Add 2 per cent trom Topogrnphy-&lifornia -----------------------------------------------------------

3 500·00 

160•00 
--.----

s 660•00 

Expenditure!I ---------------------------- ---·-------------------------------------------------- 3 652 ·11 1------1 
Unexpended balan"" ----·------------------------------------------------------ '1·89 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continned. 

Party expenses, IJ'9I-Continued. 

J'LORII>A-WEST COAST. 

To whom paid. On what account. 

! i ··A-=~=~1 
~:~:g~:~;:.~.:i:~:~~~============:::: :::= :::: i ~:.'.':~::::.:~:;:~~~;;;~~::::::: :::: :::::::::::::: :::::::::::::: l lf: ;~~~ :: I 

-----' 
Expenditures ____ -------------- _________ --------------------------------- ______ ----------------------- · 4 :~l~~j 

Appropriation ____ ---------------------·--- ____ . ____ ------------------------------------------- -------- __ _ b OOtJ·(IO 

Less 13 per ct.mt transfcrrcrt to Res.uneyn-Yiueyanl Sound, etc-------------------------------------- $H."1tJ·Of1 i 
Expenditures ----------------------- ----------- --------------------------------------------------- 4 aJ 1 ·;-; ! 

4 HGL·]7 
1----1 

{Tnexpended halanc1: _ -------------------- ------ ________ ----------------- --------------------- ___ ------\ 38 23 

l'EHIHDO BAY, E'fl!. 

-- --------------- -

!------~---~:whom paid. _ _ _______ ____ 011 what ac1·ount. .Arn-ount. _·_·1· 

I Stehman Forney _________________________ ,..______ ( 'orn!J iut>d. O(lt.'nltiOll8 _ -------------------------------------- $.1 or..ntn 

I Appropriation -------------- ------------------- - ---- - ---· ----- ---··--- --- - --- ---- ---- ---------- ---------- ··- -- . 4 oou·oo 

I

I ~::.:::.:n_t_'.::::~~~·-~~-~e:_u~-~~~=~'.'~~~~:~1_:~~~,'.~~~·~:::::::::::::::::::::::::~::::::::::::: :<~~'.,::::~ · __ a_s_5()_·0_1_, 

_ Unexpeudecl balo.uce -------------- ----------------·------------------------------------- ··------------ 149·f19 

COAST Ol' J,OUTSIANA. 

·--------~------- -~ 

Onwhatacc01rnt. --\ A~ 
!-------------------~ 

Bureau of Equipment aud RC"cruiting, Kav, ])p. 
1

1 Coal, i;itcamf'r Bn('he ----------------------------------------! 

To whom paid. 

~~ ' 
E. M. IlugheR, lT S. Nn'~ ---------------------- Hydrography,steamer Bache-------------------------------1 
F. Walley Perkins----------------- ------------ Trlangul1Ltion -------------------- ------------------------

9122·90 

;1 2[>!•91 

2 001.17 

Expenditures ----------------------- _ ---- ------------------------------------ -----------------------\ $5 4fl~~!l8 i 
Appropriation ______________ ,_ 

!JesB l[i per cent trnnl"forred tu Tmmcuutit1f'nfal \Vork------------------------------------------------ Srr;.i•flfl ; 

J~xrienditurfis ____ ---------- -------- ----~-- -------- ---- ------------ --------- -------- ---- ---------- ,::, 4fiH ·!l~ j 

Unexpended bah:u1cP ------ ------------- _ --- --------- ---------------------- ----------------------

OFF'SllOllE SoFNl>!NGl>. ETC. 

~----------------------

-------~~~=~~:~~----------- I _______ on "h•t .,.,.;11rnt. _ \ 
,J, H. Bunnell & Qo ----------------------------i BllltNy ____________________________________ --------------

John r-linti lion & S.(1111"C ------ ------------------- -! Sprin.~Fi- ---- --------------- __________________ -------------

~,~~§.~::~~==::~--:·:~=-~: I [~~g:i~:~:iE~;~~---:::_:~~----=~~-•- . 

Amount. 

a1r,·~~ 

:t~·fiH 

lR«iR 

7 44:{·0:~ 

159 



 

160 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES VOA.ST AND GEODETIC SURVEY, 1891-Continned. 

Party expenses, I89I-Continned. 

HYDROGRAPHY-CALIFOR:s'TA, ETC. 

To whom paid. On what account. 

----------- 1-----------------------
D. Delehanty, U. S. Niwy ____ -------------- -----[ Hydrography, steamer Ra~e1· ------------------------------
Aug. F. Rodgers ________________________________ ! Triangulation ----- ----------------------------------------

Amount. 

$7 00000 

500°66 

ExpenditureB __ ------ ___________ - -- - -- -- --- - --- ---- ------- ----- - ------ --------- - - -- -- - - - - - ----- - -- -- --- J==7=5=00=·6=~\=I 

A p11ropriatiou ____ ------ ---- ---- - --------- - -- -- -- - - -- ----- --- ------- ----- ---- ---- ---------- - - - - --- · - ----- ----1 9 0(1()•00 

Less 15 per cent trausfcrred to Resurveys-Vineyard ~found, etc------------------------------------ $1 350·00 I 
Expenditures __ --- ______ --------- _ ----- -------------------- ---- ------------- ----- ------------ __ __ 7 ;,~l( I 66 

------------------------- -------------------------- ---==~=1--s_!M_!lll_o_:~-4-1 l' nexpetHlNl halH fH'(' _________ -

TOPOGRAPHY-CALIFORNIA. 
-------·--~-------

To whom paid. Ou what a~·«ount. I Amount. 

--Aug. F. R.:.i~.~--~==~~--==--~-'----------------- Triangulation and topography ____________ .:=====~==/~ 838·99_ 

Amount diroU111·~d ------ ---- ------ ---------- ---------------------- --------- ---------- ------------------! 5 838•99 

Railroad acconnU. r~ft>rred for settlt·nwnt --------------------------------------------------------------------!_ 194-86 _ 

};xpenditures ------------------ --- _ ---- --- ----- ---- -------------------------------, -- ------- ---------·-1==6=0=33=' =·8=5=I 
Appro11riatiou _________________________________________________________________________________________ ! 

8 000-00 

Less 11 per cent trariafened to ReEurveys-Vinf'yard :Sound, etc--------------------------------- __ "' $880·00 

Less 2 per cent transferred to Tri&ngulatiou-Alabama _______ ·------------------------------------- 160·00 

Less 3 per cent transferred to Magnetics.--Atlantic and U-ulf ---------------------------------------- :.!40·00 

Expenditures ____ -------- ____ ---- ----- ________ ------- __ --- --- ------ ----- ----------- ----- ---- - -- - - _..:. ll:1:1 ·~~-I 
7 313•8& 

Unexpended balance---------------- -- -:_:~~:----~ :------- _:-----------------~=~::-=:=:=~=-='L 
-----' 

686•15 

TKIAXGl-LATJ0)1-CALIFORNIJ~. 

To whom paid. On what account. Amount. 
------------------·-- !· . ______ 1 ____ _ 

~~;.g~~=:~:~".:::::::::::::::: :::::: ::: ::: ::: : : J _~~~:~::~a~~~-::::::::::::::::::::::::::::::::::::: :::::j $~ ::~ .~: 

::j~~~~~~~~~;~_·:~~-~~-~~:::-~~'.'.~~:~~,_:-_::=~ ~$1::~.IQ:I, - .~ ~~ 
I,e!o18 l0 per cent transfrrred to Reaun·eys-Vineyard Sound, ett------------------------------------- ,.._n.1 

Lcat! 10 per cent trausferred to Ot~j(lct.8 not named -----------------------~-------------------------- l :i()() {t(J I 
EXl'f'uditures. __________ ----- _____ ----- ___________ -------- ---- ----- _____ -----------------C-------- 9 2B7-08 

t: n~!X ~ud ed l1a la nee _______________________________________________ ----------~----------- ---- ------- __ _ 1 112•1J'l 

------------------------
-COAST IW OREGON. 

---------------------·---------------------------.-----, 
I 

___________ T_o_w __ h_o __ m ___ i_~~---~-~- _ ··I--·--________ on what account. _ .Amo~-

~ .. }~~~ :~~:1:1

~~ ~~~::;-=~==~====~====:==:=== ~==- ~ 1 ~~'.::;:p:ra:::;:~-;;~;:e~Jf-======~~= =~~=~==~~~==~==== ~ !~~ ~~: 
J. H. Lee UolcOmt~(', l'. S. Na..vy ----------------~ i Hydrography, Mt&mcr McArllim· ------------------ _.,.._______ 323 ·13 

D. II. Mahan, U. ~.Navy -------------------·-··--'----do -------·---------- ----------------------------- 9811 '15 

:i~:~,=~·~~=:i~:_::::::::::::::::=::::::::1-~~~~i~:i--;,:~;~~~=:::::::::::=:::::::::::::::::::::=::=:i ~ :~ :~' 
Expcndituref{ -------------------------... ----------------------------------------------------1--8-;ro:U 

l====I 
Awropriatfon ----------------- -·--------------- ---- -------------------·---- ------------------------·--------! $10 ooo·oo 
Leos 18 per cent transferred to Trautwoutinental Work------------------------------------'------ $l 8fl0 ·lKo I 

6 

oQo .u • 

Ex~u:~::::-:~:::·~=~~~~~~==~~~=~~===-~~~=~-=~~~~~~~~~~~~~~=~~~=~~~=-=R 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Party expenses, I89I--Continued. 

COAST OF WASillNGTON. 

To whom p&id. On wh~t account. Amount. 

J. J. Gilbert--------------------------- Triangulation and topogr&phY----------------------------- $123 ·50 
Geo~ W_ Hendry, executor of Cbas. :J. Hendry, Outlit1 st.eamer GedaeJJ---------------------------------- 246·35 

deceaoed. 
J.M. Helm, U.S. Navy _________________________ Hydro;tr&phy, steamer Gedney------------------------ S 376•83 

J. N. Jordan, U.S. NaVY-------------------------- Hydrography, sehooner Eanui.1--------------------------- 2 330 ·08 

J. F. Pmtt --------------------------------- Topography---------------:----------------- 306 ·M 

Amount disbursed ____________________________________________ --------------------------------- 6 381 ·80 

:Railroad accounts referred for settlement ------------------------------------------------------------ 44 ·68 

• Exponditures ----------------------------------------------------------------------- 6 426 ·48 

Appropriation --------------------------------------------------------------------------------------- $8 000 ·oo • 
Less Ul per cent transferred to Transeontinental Work-------------------------------------------- SI «o·oo 
Expenditures-------------------------------------------------------------------------- 6 426 ·48 

7 866•l8 

Unexpended balance----------------------"------------------------------------------- 133•6\l 

ALASKA EXPLORATIONS. 

To "'bom paid. On what account. A.mount. 

Bure.au of Equipment and Recruiting, Navy Ontfit,stea.mer Patl.erson---------------------------- s:M-•30 
Departmeut . 

.rohn Blise & Co------------------------- Sounding mochine --------------------------------- 191 ·00 
H.B. Jli&nsfield, U.S. Navy------------------- Hydrograpby, steamer P""""°" ____________ c__________ 9 222·83 

Amount disbureed_____________________________________________________________ 9 448 ·17 

R&llro&d accounts referred for settlement----------------------------------------------------------- 59·« 

Expenditures-------------------------------------------------------------:__________ 9 ll07 ·6i 

Approprio.tion----------------------------------------------------------------------------------- $10 000 ·oo 
Less 4 per cent transferred to Transcontinental Work-------------------------------------- ~ ·ov 
Expenditures------------------------------------------------------ 9 507 ·61 

9 907 '61 

Unexpended balance---------------------------~-------------------------- 92 "39 

To whom paid. 

PHY~ICAL HYDROGRAPHY . 
• 

On what account.. Amount.. 

Henry L. Marlndin--------------------- Physical 8Ul'veys --------------- --------------- ------- S4 87'1 •62 
Homer P. 11.itter _______ ----------------- Servio"8 --------------------------------------- 900 ·00 

Expenditurea ____ . ___________ ------------------------------------------------------------ 5 777•62 

Appropriation---------------------------------------------------------------------- 86 OOO·OO 
1-S per cent transferred to Tranacontinental Work ___________ -------------------------- $180 ·oo 
Bspendltu ..... _____________________ ----------------------------------------- 5 m •62 

UDU:Jl"nded ~ -~-------------- ---------------------·----

161 



 

162 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Party ~xpenses, z89z-Continued. 

REPORTED DANGERS. 

To whom paid. On what account. 

L. K. Reynold~, E. S. Navy-------------------- Hydrography, steamer Endeavor---------------------------­

C. E. Yreela.nd, lr. t:S. Na."Y---------------------- Hydrogmphy, steamer Blake .. -- .... --------------------------

Amount. 

$243°39 

156•()() 

Ex periditu res----------------------------------------------------------------------------------------~M 
A pflroprilition _______ --------- ---- ---------- ---- --------------------------------------------------- ---- --- - ~~ 500 •00 Less J ·fio pe:r cent transferred to Delaware River _______________________________ ,.___________________ $7 '50 

Expenditures _______________ ..,---------------------------------------------------------------------- 399 ·39 i 

Unexpended ba.la.nc•---------------------------------··----------------------------------==1---
4

-:-· -::-:-! 

MAGNETICS-ATLANTIC AND GULF. 

1'n whom pa.id. i On what account. 1 .A.mount. 

--------1 1---
Jam ... R. B.1 ylor --------------------------------· Magnetics ------------------------------------------------11~22 ·~ 

~:~r~1~:i;::o~~-;;<~l:;;~;;;:~~-;:~;~i~:~:~-===============~=:================================~=== ==:====== :~ ~~; ,----

Bx penditures _ ------------ --------- ------------ ------------------· ---------·-- -------------------- ----1 :~ :~ 
U neXJ"'nded bahtucc _____ ---------------------- ----- ---------------------------------------------------! 17 ·SJ 

M.~GNETICS-PACIFIC, J.'TC. 

----------------·----------------------------------· 
To whom paid. 

\ On what account. Amount. 

--·------------------·1---------------~---------~---
Ge-orge Davidson .. ------ ___ --- .. __ -------------- -i Magnetics -------------------- ----------------------------- $17 ·f>-'l 

:~.~: ~~~~I:~~;;=============================== i-;.-:_~~:~;~;.-~:;r·====================================== i l 
3

:: :: 

Expenditu,..,s --------------------------------------------------------------------------------------- . I 428 ·26 

.o\ l'llroprlatio11 .. ____ -------------- ------ ----- ..... ____ ------ -- --------------- _ ----- --------------------- -------- l 500°00 

Lf'M tllR.n 1 ·50 per cent transferred to Gravity Experiment@ ------------------------ ... ----------------- $22. 00 
Exp.-nditnrP!<I _______________________________ .,... _______________ ,. _______ :-------... --------------------~ ·2t; 

U uox Jien<le<I h•l&nc•--------- _________________ --~~---- ------------- -------. _____ ·--------------____ ----1 
1 

: ::: 

EXACT LEVELING, 

-----·---··--------------.-----------------------------· 
_______ o_n_w_h_a_1_acc __ ou_11_t_. ________ I Amount. 

lsaar \Vin~toD---------------------------------· Precil!e leveling ......... ..._ ___________________________________ 
1 

SJ 197 ·9'~ 

A ppropriR.tion _____ --- ------- --------------------'" ---- --------------... ------------... --------------------------! 4 000 ·()() 
LeN '-"l 111.•r ''Ptlt tramtferre<l to Transcontinental Work---·----------·----------------------------- 88oO ·OO j 
•;xpernlitnre; ____ ----------·--------------------------------------------·--------------------- 3 1117 ·92 I 

· ---l __ s_ll_ll7_fl2_
1 

U uex11oended ha.lance ---- -----... --------------------------------------- ---------------------------\ 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continned. 

Party expenses, I89I-Continued. 

TJDES-PACIFIC, ETC. 

To whom paid. I On what account. I Amount. 

George- Davidson ________________________________ \ Ala.ska, Sausalito, and Ka<liak tidal _____________________ _\ Sl 945·88 

.r .... S. Lawson _________________________________ _! Sausalito tidal·-----------------------------------· --------11 
186 ·20 

Expenditures--------------------------------------------------------------------------------------- 2 132 ·08 

Appr1 ipriati on -··------ _________ ------------- --------- ______ ------- _ ----- -------- --------- -------- ---- ____ ----! ~ 2 tlOO~ 
Le,,;s 12 per C<>Ut tramfonetl to Trauscontineutal Work--------------------------------------------- $300 ·oo 1 

Expenditures ______________________________________________________________________________________ 2 132 ·08 

2 452 ·08 

lf nexJ>ended balance_------------ ___ .,. ______ .,. ______ -------------------------------------------_--------- 67 ·92 

TIDE~-ATJ,A~TI<'. 

' I 
To whom paid. r On wbo.t account. ~:~ 

~~~:~~~;;~::~_::=~:::~~~::~ ~~~~'.~~~:'·~:;;~-~~::: ~-:::::_:: __ --j- ' § ~ 
tr ne:x i~nded bal Ritce -------------------------------- ----- ---- ---------- __ ----- - ------ --------- --------

GllA VITY 1-:xPEl!IME:;Ts. 

To whom paid. I On what account. 

:-~:!';~:.0~:~:~===================~========1 ~::,~~::t~:;~:~~,~:~:==~=~=~=====~=~~===~===~~~=~==~=~==i 
~ ";~.:;:;.;.~~~~=====::=========:::====:==::= i ~;;~~;~~~~;,~::=:=::=::=::=:=::::==:::::==:::::==:::I 

Amount dis bu~------------_-------------------------------- _____ -----_____ -------- -----·------- ___ i 

2 10<1·1!0 

2 079 •23 

Amount. 

$~04 •86 

77(l•OO 

I 3<~J ·l~ 

2~>4 ·rn 

8 '"' 

Ra.i I roAd accou ntff referred for settl&1uen t_ _______________ ,.. _______ --------------------------------------------) __ 1 <Xi ·~ 

Expenditures ___ ---- ------- __ ---------------------------------- __ ----- __ ---------- ------------------! ~ 2211 ·63 

2 b<MI ·{)() 

700•00 

Add I ·OO per ('.0nt from Magnetics-Pacific, etc---------------------------------------------------------------! 22 ·50 
i----
1 3 222 ·t>(l 

Expenditures --------------------·-----------------------------------------------------------------I R 220 ·\.:l 

Un•xpended balance------------------------------------------------------------------------------\ 1 ·87 

STAT~; SUllVEYS. 

~------------------------- ------------------------
To whom IJBld. 

E. A. Bow .. r ------------------------

0. H_ Boyd -- -------------- ----------
A. H. Buchanan. ____________________ _ 
Wm. Conkle .. _ .. ___ .,. _________________ _ 

M. G. Co))eland & Co----------------
John E. D&vt .. _______________ _ 

On whftt at:eonnt. Where expendPd. Amount. 

$439·@4 

189·27 

1 613 •6() 

9•00 

28•()() 

I 291 •lll 
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164 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST .AND GEODETIC SURVEY, 1891-Continued. 

Party expenses, I89I-Continued. 

STATE SURVEYS-Continued. 

To whom paid. On what account. Where expended. 

St-eh man Forney_------------------ Reconn&iM&uce -------------------------- Texas----------------[' 
W. R. Hoag------------------------- Triangulation ______________________________ llinuesota ____________ _ 

C. H. Sinclair________________________ .Astronomical work------------------------- Missouri-------------! 
V'lm. Il. \Vi un_______________________ Pe.sturage--------------------------------- T-exas ----------------! 

Am<>unt. 

12 956"37 
l 029•31 

270"41 

36"00 

Exl"·nditures ----------------------------------------------------------------------~-----, 7 86'~·03 

AJ1propriatio11 --------------------------------------------------------------------------------------- -$9 500"00 
Less 10 per cent transferred w Tranecontinental Work---------------------------------------- $950 ·OO 

E:xpenditure~ --------------------- --- --------------------------:--------------------- 7 863 ·03 

8 813"03 

Unexpended bala.noo ------------------------------------------------------------------------------: 686"9'7 

GEOGRAPHICAL POSITIONS. 

To whom paid On what account. 

M. G. Copeland & Co-------------------------- Ten!>! and !lies---------------------------------------------
E. K .Tackoon & Co------.-----------------------
R. A. 1\-la.rr ____________________________________ _ 

Royce & :Marean ______ ------------------------

C. H. Sinclair ---------------------------------

Stationary and chronometer boxes ________________________ _ 

Longitudes-----;------------------------r-----------------­

Electrica1 suppliM--------------------------------------
Longitudes __________________________________________ _ 

I 

Amount. 

11248"88 

43·00 
574-00 

13-ll<i 

l 166•19 

G. R. Putnam ---------------------------------- ____ do----------~-------'-------------------------------- 460·21 
1------l 

Amount disbursed·--------------------------------------------------------------------------- 2 494 ·o7 

Railroad a.e-counts referred for settlement ---------------------·----------------------------------------- 12{1: •19 
' "" 1------1 

]<;xpenditur68 _ ------------------------------------------------------------ -------------------- 2 722 "7 6 
'====='"' 

Appropriation ---------------------------------------- ------------------------------------------------ 3 000 •()(' 

Expen.Jitures ------------------------------------------------------·----------------------------------- 2 722"76 ----·-
Un<•xpended balance------------------------------------------------:-----------------------·-·· 377 •llf 

TRANSCONTINENTAL WORK. 

To whom paid. I Oo what account. Where expended. Amount. 

I 
Geo. W. Alley------------------------; Stor&g•--------------------------------- India.na ------------- 89-0C 
William Eirnbeck ___________________ _i Triangutati<>n -------------------------- Utah_________________ 9 858'94 

~o~~eF~;;::::~~========:======== -~:~:~:.-=--=============== ::::::::~-~~~~:~-, 
John D. Farr _____________________ Stora~•------------------------- Kan"""------------· 2{·()( 

F. D. Granger------------------------ Triangulation _____________________ l ___ dc ------------ 4 586·~ 

Harrif!Or Safety Boilm Work•--------- Ice b.-ken -------------------! Indiana_________ 10·0( 

A. T. Mosman---------------------- Base me"81lrement ----------------- ____ do------------ 6 928"8( 

F. O'Reilly & Co _____________________ Boitrd of horse•------------------ Kan888------------ 481'0 

F. W&lley Perkim ----------------- Triangulation------------------------- ____ do------------- 2 413•$0 

John S. Siebert------------------- ServleeL------------------------ Indiana__________ M·M 
P. A. Welker--------------------- Traveling expen-------------------- Utah __________ , M"2C 
R. S. Woodwa.rd ______________ j Contingencies ________________________ Indiana_________ -06•'1{ 

Amount disbursed _______________________________________________________________ 1-fl6--ti0--"8--1 

Railroad """"nnl>l ,..ferred for settletll@nt------------------------------------------------------- MS"-'1 
1------1 

Expenditur""------------------------------------------...:..------------------ 261!68111 
Appropriation _____________________________________________________________________ l==ll0=000-=-00==1 

Add 15 per cent from CoMt of Louisiana_________________________________________________ lf11>1l0 

Add 18 p<>• cent from C-OOSI of Oregon------------------------------------------------ 1 ll001l0 
Add 18 per cent from Ooaot of Waahlngton______________________________ 1 ff!IW 
Add 4 per cent fr<>m Alaaka Explomtiona ________________________________ 

1 
400'00. 

Add 3 por cent from Physical Hydrography_ -~--------------- 180-00 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Party expenses, IJ'9I-Continued. 

TRANSCONTINENTAL WORK-Continued. 

Add 20 per cent from Exact Leveling----------------------------------------------------
Add 12per cent from Tideo--Paciftc,eto ___________________________________ ----------------

Add 8 per cent from Tld-AtlAnti•-------------------------------------- -----------­
Add 10 per cent from Stat;. Surreys.-------------------------------------- -------------
Add 7 per cent from Transportation (Navy), etc---------------------------------------

Amount. 

ssoo·oo 
30()•00 

168•00 
950•00 

24.5 ·oo 
w 258"()() 

hpendlturet -------------------------------------------------------------- 26 868 ·91 

Unexpended balance.------------------------------------ ---------------------- 389 ·oo 

COAST PILOT. 

To whom paid. On what account. 

S. M. Ackley, U. S. Navy-----------·----------- Hydrography •teamer Jilndeuror _____________ _.. ________ _ 

Alice Jr. Carlisle_______________________________ Services ______ --------------------------------------

Talbot PulizzL------------------------------ ____ do_ -------------------------------------------
A. L. Ha.ll, U.S. Navy _________________________ Hydrograpby, steamer .Ettdeatfflf'_ --=-----------------

Amount. 

SSTl •82 
196·77 

150•00 

86••)() 

416•li0 N. G. Henry------------------------------- Servit·er' and traYeling expense1L _____________ ,.. _________ _ 

L. K. :Reynolds, U.S. Navy--------------------/ Hydrography, eteamer JilnMavor --------·--------------- · 
John Ro88 _______________________ ,.._____________ Servitt>H and tra:veling expenses_-------------------------- i 

87"10 

1 jj()l •4..'> 

Expenditures ___________________ ·---------------------------------------------------------------- 113 009 ·64. 

Appropriation ------------------------------------------------------------------------=---------­
Expenditure.-----------------------------------------------------------------------

Unexpended bal&nce -----------------------------------------·---------------------------·----

TRANSPQRTATION (NAVY), ETC. 

To whom pAid. On what aooount. 

S. )[. Ackley, U. S. Navy_________________ Mileag•--------------------------------------------------
;J. B. Blish, U.S. Na•Y-------------------· ____ do---------------------------------------------------
Wilson W. Buchanan, U. ~- Navy-------------- ____ do ---------------------------------------------------
W. L. 1lur<l.ick, U. 8. Na-YY----------------.------ ____ do ------------------------------.. --------------------

. F. L. Chapin, t'. S. Navy----------------------- ____ du--------------------------------··-----------------· .. 

~=: !: =::: ~: !" :::==~~~==---==========-~~~~~~=~~;;~~~~==::=~===~~:===~=~===========~====~===:! 
Wm. P. Elliott, U. S. Na"·Y------------------ Mileage, etc ______________ ... -------------------------------
J. IL Gibbons U. 8. Navy-------------------- Mileage __________________________________________________ _ 

W. B. Iloggatt, U.·S. Navy-------------- ____ do---------------------------------------------------
E. M. Hugheo, U.:S. Navy _____________________ do--------------------------------------------------

~: ~: ~e~· :: =-a~:;;=======================:::===========================================:] 
W. G. llliller, U.S. Navy ___________________ do------------------·---------------------------------
W. C. P. Hnir, U. s; Na-.y ------------ ____ do--·-------------------------------------------------· 
J.E. Pillsbury, U.S. Navy __________________ do-·--------------------:---------------------------
J. }l. Poyer, U.S. Navy------------------®----------------------------------------------------
W. P. Ray, U.S. Navy ________ .------- ___ do----------------------------------------------
L. K.. Be1Jlwda, u. s. Navy.-------------- ____ do.------------------·-------------------------
w. N. Rkha.rilaon, U.S. N•vy. -------- ___ do·-·---------------------------------------------
Hugh EOcblu.n, U.S. Navy _ __._ _____________ do----------------~------------------------
T. W. llyan, U.S. Navy______ _ ____ do-----------·-·-------------------

&. P. Sehwerln, U. 8. Navy------------ ____ do-----------------------------------------
Chall. Ill. Thomu, U. 8. Navy_--------- ___ do ---------------------------------------------
J. Mc(l. ,,.,,,,, U.S. lfavy~--------- Tranllng upo- ---------------------------

H. B. Wllloo, U.S. Na~y --------------- Mileage.----------·----·--------------------

-----
4 51JO·OO 

3 009·04 

1 490"36 

Amount. 

$170"66 

261 ·« 
69•36 

147 ·2() 

22/) ·92 

9-65 

2"48 

8•24 

39•73 

66·56 

88·80 

i::io·gfi 

3.11 "28 

269•12 

258"08 

28•96 

15"52 

261 •28 

2()0•18 

30•16 

15 ·12 

6l·ot 
56·84 
9-M 

81·12 
9-00 

w·u 
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166 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Party expenses, .IJ'9I-Continued. 

TRANSPORTATION (NAVY), ETC.-Continued. 

W. Winder, U. S.T:::o~~M~------------------1 Mileage -------------~~-~-~~~~-
0

:_~~~-----------------------
E. T. 'Vitlterspvon, lJ. S. Navy ------------------l----do ---------------------------------------------··-------
Benjamin ·wright, U. 8. 1\avY-----------------1----do -----------------------------------------------------

Amount. 

S33«M 
27•76 

llQ·OS 

Expenditures ____ ---- ---- ---- ------------ --------------------------------------------------------- ---- $3 2:3~ •26 

Appropriation ______ ---------------------------------------------------------------------------------------- 3 500·00 

LeBS 7 per ceut transferred to Transcontinental Work------------------------------------------------ $245. 00 

Expenditui-es ----------------------------------------------------------------------------------- 3, 2a2. 26 a 477 ·2s --
Unexpended La.lance-----------------------------------------------,--------------------------------- 22 •74 

OBJECTS NOT NAMED. 

To whom~paid. On what account. 

John Conroy & Co ---- ------ -------------------- Supplies, echo oner Ready----------,,.------------------------
CllM. S. CrosbY--------------------------------- Supplies, scbooner Sooresby _____________________________ ----

J. H. Dawson----------------------------------- Supplies, schooner Readu---------------------------------­
John "~· nonn --------------------------------- Topography, bydrography, inspection, etc------------------
"° ... m. P. Elliott, U.S. Xavy ______________________ llydrography, schooner Eo.~ ----------------------------

Stehman l'urne.y ________________________________ Survey, Kennebec River---------------------------------

F. L. Grow----------------------------------- Coal-oi~ schooner Yukon-------------------------------­
\\7 m. C. Hodgkius --------·---- ------------------ Triangulation, North Carolina coaat------------------------1 
1'~. M. Hughes, r. S. NM·y -------------------,--- Survey Ark:anss P888, steamer Bache ________ "

7 
_____________ _ 

}"'. Kroe.sRel, jr --------------- -------------------- Supplies, schooner Re<VJY-----------------------------------
R. A. l1a.rr ------------------------------------- Hydrograpby at Capp, May, N. ~T ____ _ 

Spencer C . .McCorkle .. ____ ----------------------- Observing tides at Philadelphia---------------------------

T. C. !f P-nden ball --------- _____ ---------------- Traveling expenses, inspection, etc-------------- _____ ------
F. Walley Perkins----------------------------- Storage _______________________ ------------ ____ ----------

-L. K. Reynolds, U.S. Navy-------------------- Hydrography, steamer Eiuiea»or, Cbt'!so.pcakc :Bay_---- ------1 
C.H. Sinclair _________________________________ Work for ~ological Survey _______________________________ _ 

Edwin Smith---------------------------------- Astronomical work _______ ...., ________________________________ . 

Uuited ~tate~ l~uel Co---------------------------/ St.eve coal, eehoone:r Eagre _________________________________ _ 

::·e:~ ~~\~~;;;~;=~=~===~======================! ~~:::~i:~ ::~::~a-~~~-~~~=================~============= 

Am()unt. 

$20•75 
3()•88 

15•00 

565°12 

229•31 

l 281 •05 

i ·a;; 

42•30 

14ll•40 

11 ·75 

24•95 
56'()4 

24li':J.6 

1Z·OO 
l 5:J7 ·89 

962•11 

141 •44 
8•75 

2 303"69 

116•15 
Amount disbursed ____________________________________ .. _____________________________ ... _______________ 7 756 '28 

Railroad accou11ts referred for- settlemt'lnt_ __ :._ ______________________________________________ ~-------- ---------- 41 •48 

Annual contributil)n to the International Geo-detic Association_____________________________________________ :385·56 

Expendi Ill re• -------------------------------~---------------------------------------·---------------- 88 183 ·32 

A ppropria.tion _______________ ------.. --------------------------------- ----- -------------------------------- _ 7 000 ·oo 
Add 10 per cent from Tria.ngulation-Californi& ___ .,.. ___ .. --~----------------------------------------..:------ l 300•00 ----

8 300·09 
Exi"'nditu...,. ------------------------------------------------- ---------------------------------- _ 8 183 ·32 

Unexpended balance-----------------------------------------------------------------------------

RECAPITULATION. 

[Showing expenditures in groat1 (by sub-items) on ac<:ount of the appropriation for Party Expon-, 1891.] 
~-------

Coljl!t of Maiue ----- ---------------------------------·--------___ -----------------------·------
B.esurveys-Viney.a.rd Sound, etc------------------------------------------------------... --... 
Delaware River _ ---------- ---------------·-----------.. ----------------- ----- ----------------·...---------Trio.ngulation-A la.b<Lma _________________________________________________________________________ _ 

l!'lorida-W est Coa&t·---------------------·-------. ----------------- --------------------------------
Perdido Bay, etc ---- ------------ ____ -----------------------------------------------------------------
Cout of lloulaiaua -------------- ---------------------------------·------c---------------------------

Amount. 

12 790-00 
14 940"76 

1 006·99 
11 81\2 ·11 

'!lll·'l'I 
8 Oli(}-Ql 

6 li08118 



 

UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Party expenses, 1891-Continued. 

HECAPJT!'!.ATION-Coutinued. 

Magnetics-Atlantic and Gulf-----------_-------------------

Magnetics -Pacific, etc---------------------------- ______________ ---· ------------------------------------ ____ ! 
Exact I1evel i11g _ ---- ---- ---------- ______________________ ---- ----- ___________________ ------ _____ ---- ___ -----

~:::::::!':~!:~;cet:::=::::::=:::::::=::: ::: ::: ::::: ::::::: :::: ::::: :::::: ::::::::~::: :::::::::: ::::::::::~:::: 1 

Gra.,·ity Experitneuts ---------- ... ------- ___ -------- _ -·------------ -·--- __________ ---- -------------- ------------
8ta.te :Surveys------------------------ ____ ---- ___________ _: ____________ ------------- ____ -------------------- __ 

Geographical Po~itions ---------··---------- ----------- ________ _ 

Amount. 

$7 845'96 

7 f190•6ti 

8 02H ·SJ:! 

8 089'14 

D 381 ·SO 

9 448 ·17 

:199"-HY 

Hii ·l~ 

1 428•2li 

a 1:11 -~~ 

2 J:t.~ ·rn; 
1 ~11 •23 

3 120·ti:l 

7 !:'63"()3 

2 4ff4 ·[17 

Transcontinental 'Vork _____ ----------- ----- ----------------- --------- -------- ----· ------ ---------··---------- ! 2ti 220 ·-48 

Coast Pilot_ _____ ---------··----------------------------------------------------------------------------------' 3 W!• ·&! 

Transportation (Navy) etc ---------------------------- -------------- ________ ------- ----------- --------------- :1 23:! ·26 
Objects not namOO. ------------------- ----------- ----- ____ ----------------- ------------------ --------------- 't ';'!>G ·2~ 

Amount disbursed __________________________ -----------------------------------------------------------' Sift!' ~!r; ·8~ JI 

Railroad acconnUI reforred to aN·onnting offieers for f.Jf'ttlement _______________________________ :_ ________________ i
1 

l 477 ·28 

Annual c•--,ntribution to the Interna,tioual Gt1Jtl~tit: AHKJciatiou ------------------:..-----------------------------! :iK· ·,')ti 

"Total expenc1itnres ______ ------- ------------ --------------------------------- -------------- __ ----- ____ :~:;:;--! 
==I 

Total amount appropriated for Party Expense+:, 1891---------------------------------------------------------- lfiil 800·00 I 
Total amount expended for Party Expen!'les, 1891_ ----------------------- ------------------------------.-------! ltiO 7G0·73 J 

•Unexpended balance ----------- ------ ----- ------ -------------------- ------ ----------- _ -------- ______ :--;;-(ll9 ·27 
---- .. ·---·-

•This balance w.ill be &lightly reduced by outstanding railroad accounts not yet receh· ... J for adjustnl<·ut. 

CLA..'ISIFICATION OF EXPENDITURES FOR PARTY EXPENSES. 

On whnt account. Anwuut. 

!---~---------------------------------- -·-·--·-----·- --------
Triangulation--------------------------------_. _ ---- -· _ ------------ --------------------- ___ --------- --------
Topography _ ---------------------------· ---- _____________ -- ---- - ----- .. _______ - - ------ ________________ ----- _ · 

Hydrography ------------- --------------- --------- ___ --- ------ ---- ----- ---- _ - - --- ---- ---··- --- ------ -- ------
Transcontinental Geodetic Work ______________ ---------------------------·-------------------------- ______ _ 

Points for Stat~ Surveys--------------------- _____ --------··--- ___ - ----- - ____ ---- - --- ---- ---- -----·------- __ ---

Coast Pilot---------------------- __ ------------ -- ------··----- ----------- ----------- ------ ------ ---- -- --- ---- - ' 
Leveling----------------------------------------------_____ ---------------- --------_ -------------___________ _ 
Msgn< t.ic•----------- -------------------------- -- ---- - ---- ---- ----- --------- ------ ---- ---- -- ----- ---- ---- ! 

==~~h~~=:::.-~~~;i~~;~;================:=:::::==::::::::::::::=::===:::::==:::::::==::::::=::::::::1 
Tidal Operations ---------- _ ------ _________ ---~------ _ ------- ___ ----- -------- __ -- - - -- -- __ ---- _____ ----------- ! 
Gravity Experiments ----------- ----------------- - ---- ------ - ----- ---- -· - --- ---- --··- ----- ----- -- -------- - - ----· i 
Geologic.a.I Surve,y Work--------------------------------------· --- ----------- -- --------- ---- ------------ ----' 

$24 <ill2 · rx.1 

J,) 417 •(10 

HU 7H,.;·~1 

~Ji Hfi8 •fl! 

7 ~l~l ·0:1 

:~ 0(~1·11-1 

:~ l!J'i •!12 

2 :1.f;{J ·-4."i 

;i 777 ·~•2 

2 6:l'l·7H 

4 09iJ·;~5 

a 220·-0;i 

962'11 

Tora! _____ -------------------------------------------- __ -------------------------------------------1
1 

$160 760 ·73 

167 



 

168 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

'fo whom paid. 

Alaska bountfary survey. 
(From July 1, 1890, to January 31, 1892.] 

Onwhataceo~ Amount. 

Alaska Commemla.I Clo---------------- Supplies, etc--------------------------- $4 824•86 
George Da"l'ldson__________________________ l'loon culminations----------------------------- 11 •8'1 

Forbes Lithograph Hanufa.eturlng Co______ Printing charts---------------------------------- 61-00 

Chas. Juuken______________________ Berviceo ------------------------------ 3 oa2·07 
John E. McGrath __________________ Boundary survey--------------------- 17 639•91 

Monnt Holly Pe.per Co ----------------------- Chart paper-------------------------------------- 65 ·l!n 

Norris Peters Co -------------------- Printing cbarlo ------------------------------------- 121-00 
J. Henry Turner ___________________ Boundary snrve:r----------------------------------- 18 299·36 

Amount dishuned -------------------------------------------------------------- 44 055 •27 
Bailroad accounts referred for settlement ___________________ -,.--------------------------- 40 ·oo 

Expendituree..___________________________________________________________________ S44 005 •27 

Unexpended belance on hand July I. 1890 ______________________________________ 19 934·95 

Appropriation-Sundry civil act August 30, 1890 ---------------------..,------------------ 15 000 ·OO 
Approprlation-Bun:lry civil act March 3, 1891---------------------------, -------- 10 OOO·OO 

" 934•95 
Expenditures..____________________________________________________________ 44 095•27 

Unexpended balance on February 1, 11!92•-------------------------------------------------- 839•88· 

• Outetandlng obligations amounting to about $24' 000 not yet adjusted. 

Repairs of vessels, I89I. 

To whom paid. On what account. 

8.JIL Ackley, U.S. Na.vy -------------- Steamer En--------------------------------------
American Ship Windlasa Co----------- Steamer HaUler and ochooner Eagre. --- ---- -------- -------

P.H. Conlin------------------ Schooner 'lhsmit -------------------------------------
Ju. Clarke & Co----------------------- St.earner Endea:vor ____________________________________ _ 
John Dalton ____________________________ Steamer IIUchrocl. _________________________________________ _ 

D.Delehanty, U.S. Navy------------------ Steamer Ha.uler ____________________________________ _ 

Wm. P. Elliott, U.S. Navy--------------- Schooner Eagre and steamer Da"'Y---------------------------
Robert Frost------------------ Launch Tarry-<Wt ------------------------------------­

J. J. Gilbert------------------·----- Launch Rekrs-·----------------------------------------
J. M~Helm, U.S. Navy___________________ Steamer r;..i...y ____ -------------------------------------

George W. Hendry, exeeu!qr Chao. J. Hendry, ______ do ------------------------~-------------------
deceased. -

Joseph Hergesheimer --------------------- Schooner Spy--------------------------------------
Herresboff Manufacturing Co-------------- Steamer Gedmeri-----------------------------------
E. M. Hughes, U.S. Navy _______________ Steamer Baclul ------------------------------------

.1. N. Jordan, U. 8. Navy----------- Schooner ~----------------------------
F. Kreese!, jr ------------------------ Schooner BoaJr---------------------------
H. B. lllans:lleld, U.S. Navy ___________ Steamer Pa!IM--------------------------~-

W. C. Marden----------------- Schooner &or..,,,-----------------------------------·-
lllcKenoie, Oertlng & Co----------- Schoener '.1Nouit---------------------------
Wm. H. Peirce.. _______________ Schooner Bw------------------
L. K. Reynolds, U. 8. Navy __________ Steamer - -------------------

Thoma~ Shannon----------------- S:&eatnf'II' ~--·--------.. ------------------
Cbas.111. Thomas, U.S. Navy __________ Schooner ~-and Lanneh No.'-·--------------
Philip Vicente ____________________ Launch ~----------------------------
0. E. Vreeland, U.S.N&'Q'---- Bte&merlllat.. _____________________ _ 

P.A. Welker Schooner Qi.wk ------
G.1. Wilde------------ Schooner Dr(ll _________________ _ 

Carl Wllilon -- Schooner 2hiooc!t-----------·---­
Wm. I:. Woodall .t Oo---------- Sleuner .&clle;----·---- ------
Woodward, Wight .t Co. (Umlted) 8cliocner .!ff-------------------

J:xpendlhlrell _____________________________________ _ 

Amount. 

1177 '16 

l 327•63 

2·00 
4 864•19 

228-00 

l 600-00 

3 097•70 

4•00 

117•09 

988•34 

32·98 

210•86 

431l0 
702•77 
200-00 

23111 

212lNl'I 
1-00 

l13•46 

93"86 
881:23 

8·76 
'7G-o6 

2-00 

II !188·1K 
1611•11 

4•60 
8-00 

4 974•19 
40•119 

A.ppropri&tioll-----·---·-----------·-----------------------'~g~~~ooo~-co~~ 
kpeu.mur. ---------·-----·---------------------- ll& ...... 

Unexpendalb6lanoe---------·---------------'·----- 187"111 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Repairs 17/ vessels, rJ'9r-Continued. 

OLASSill'IOATJON 01' EXPENDITURES Jl'OR REPAIRS OJI' VESSELS. 

Steamer BacM ------­

Steamer 1lla1t<I ------------------
Steamer-------------------

Stoamer O«IMv------------­
Steamer H""'1.,.--------------
Steamor Hildu:ock-----------­
Steamer PalU!noA -------------

Amount. Name of """""L 

15 676·96 Schooner Quick---------------
2 373·64 Schoonor Heang ____________ _ 

6 1113•17 Schooner Soore""11------------­
l 064•30 Schooner Spg--------------­
ll W01JO Schooner 7'raMil -------------

237"15 Launch Helm _________________ _ 

2 722•07 Launch No.4 -----------------

Amount. 

'159·11 
ll3'20 

liJO 

S5S·80 
49-96 

117·09 

6!1'116 

Schooner Drifl-------·-·­
Sehooner '/!Jag<'o------------­
Sehooner EarwM...-----------

4•60 Launch 7\arr&"""i·------·-----·--- 61JO 

3 400·33 Tot&L---------------------l-ll-2_4_8ll2 __ '44_-I 
200'(){) 

Publishing olJServations, r89I. 

To whom paid. On what account. Amount. 

.John B. Bo11.tell•-------------- Bern-.., computer, one month twenty-nine days------- tll«l'lt 
William ll'el'l'l!L________________ Examination and correction of publication•---------- IOl)'(JO 

.J. H. Gore ----------------------- Indexing publioatlono_____________________________ 400'()() 
Lily A.lfa.pee _________________________ Services as copyist, one month twenty-nine dayl!I _________ 117·34 -

Alice G. Reville _______________________ Services ao copyist, one month twenty-nine daY•------ 117-M 
t-----'---1 

E>:penditn,... ------------------------------------------------------ l 045·51 
l=====I 

Appropriation------------·------------------------------------ $1 618il8 

Expendltnreo ---- ----------------------------- J 046•67 t------t 
Une.:pended balance------------------------------------------- 672•61 

General Expenses, z89I. 

169 

INSTRUJllENTS, INSTRUMXNT SHOP, CARPENTER SHOP, DR.A WING DIVISION, BOOKS, MA.PS, CHARTS, ..U.'D SUBSCRIPTIONS. 

To whom paid. On wllat account. 

Aluminum 'B"""' and Bron .. Co------------ lnotrument BhOP------------------------­
Amerlcan Journal of X..thematteo --------- Subocription•-------------------------------------
Amerlcan .Jotll'llal of Sciem:e,. _____________ do ------------------------------------

Astro!lomi""1 Journal----------------- Bookl---------------------·---------------
Willlam Ballantyne .t Son•---------- Books, inotrument and carpenter obopo ----------------
D. Balla.uf___ --------- lllBtl'Um.entBhop _______________________________ _ 

ll&rber &: 11.----------------- Instrument a.nd ea.rpenter 1hopo ___________________ _ 

Oharleo Becker-------------------------- Carpenter !!hop ------------------------
Benedict &; Bunbam Jl!Anutactu~ 0o_,___ Iootrument shop---------------------------
Hugo Bilgram ________________ do. ----------------------------

John 'Biiai .t Co----------------- -Oharte-------------------------­
A. C. Botll ---------------- Inatrument llhop----~---------------------
R. R. Bowkor Subocr!ptiowo----------------------------

Andrew Bo:rd-------------- Bookll----------------------------------
W. L. Brown .t Co.-------------- Inatrument shop and drawing division .. --------------­
Brown .t SharJllil lllanufactnr!ng Co------· Instrument shOP-----------------------------
B. W. Bullinger-------------------- Subscriptions---------------------·--------
Bullock .t Crenshaw--------- ln•tru,,,.,nt shop __________________ ----------------

J. H. Bwtaell .t; Co _ _ __ do ----------------------------------------
L. P. 0.....11&..-! IostrumelU&----------------------------------
1. ll. Oh-berlain__ Inatrumentshop---------------------------
JaL .J. Obapmau. ___________ llookll---------------------------------
Ohalillon Jo Sou•.----~------------ 11>atrnment Bh<>P----------------------------------

Clbu.. r.. ~----------- Bookl------------------------------------

Amount. 

'110•81 

oilO 

6'00 

oilO 
BI'60 

335'46 

3·96 

16•16 

168•98 

566·39 

liJO 

12·00 

1>·00 

20·00 

12·88 

l!ll"l3 

6'()() 

·89 

67'()() 

7&5'16 
65'88 

77·26 
fl•li() 

16'()() 



 

170 t:NITED STATES COAST AND GEODETIC seRVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continned. 

General expenses, 1891-Continued. 

INSTRUMENTS, INSTRUMENT SHOP, C&BPENTER SHOP, JlR.'\WING DIVISION, ETC.-Continued. 

To whom paid. On whe.t account. 

Albert M. Cowell ___________________________ Instrument shOP-------·---------------------------------... 

Darling, Brown & Sharpe----------------------- . ___ do -----------------------------------------------------
George Davidson ________________________________ Books, instrument, aoU carpenter f.llwJ-18 and sul1scriptiuu:s ___ _ 

J-0hn E. Davies--------------------------------- Instrument shOP-----------------------------------------
Edison General Electric Co ______ ,.. _________________ do---... ------------------------------------------------

Eimer & Amend---------------------~--------- ____ dQ ---------------------------··------------------------
}'elt & Tarrant--------------------------------- Instruments ___________________________________________ _ 
N. M. Jtorney ____ ------------------------------ Subscriptions __________ , _________________________________ _ 

8teh man ]•orney ----- ----- _ ----------------- ---- Inetrumen t shop ______________ -----------------------------
Frank E. Clement Co ____________ .. _ .. ____________ Carpenter shOP--------------------------------------------

}"rederick (Jrane Chemkal Co ____________________ Instrument shOP------------------------------------------

W. T. G&lliher & Bro-------------------------- C..rpent..r •IWP--------------------------------------------
Geological Publishiug Co _______________________ Snbscriptione _____________ ·--------------------------------

z. D. Gilman------------_----------------------- Instrument sl1op ____________ ------------- ________ ----------
Gopsi 11' s Directory----- ___ -------------------- Books .. _____ _, ______________________ -------- ___ ---- -·-------

llenry J. Green-------------------------------- Instrument shoP-------------------------------------------
R. E. Halter ______________________________________ do ------------------------------------- ----------------
Harris & Shearer------------------------------- ___ do--------------------------------------------------- ,,,.-

Ha.rrisou Safety Boiler W-~rks ------------------- ____ <lo ------·----------------------------------------------
E. E. H'"'kell _______________________________________ do ------------------------------------------------

llellH & Brightly------------------------------ ____ do-------------------------------------------------
W. R. Hoag -------------- --------~---------- lnetruments ________________________________ --------------

J ~e• M. Hodge•"---------------------------- Instrument &nd ca.rpent..r shoP"---------------------------
N. D. C. II odges -------------------------------- Subscriptiuus _________________________________ ..,. _______ _ 

H. Hoffa--------------------------------------- Instrument &hoP-------------------------------------------

Booe, BrtJ. & Co-------------------------------- Instrument a.od carpenter shops ... ---------------------------
E. M. Hngbes, U.S. Navy ____ ·----------------- Instrument shop ________________________________________ _ 
A. Hurlimann _________________________________ Inetrumen.ts ___________________ .. _________________________ _ 

Johns Hopkins Preee _____ ._. ______________________ BookB-------------------------------------... ---------------

Jones & La.ughlins ___ -------- -- ---------------- Instrument ohOP---------------------------------_______ _ 

Amount. 

$30-00 

69-00 

586·15 

5•00 

69'5!1 

31·15 

126'()() 

. 3•00 

2·2!i 

126'()() 

34·80 

68•47 

3•50 

77•01 

l\•IJO 

184:75 

1•00 

68•01 

10·00 

1•75 

24'80 

9•00 

28•00 

3·50 

14'50 
23 00 

6·20 

Journal of the AMK:lci&tion of Engineetjpg Soci- Books ____________ ... ______________ .,._______________________ 10·90 

eties. 

M. E. Kabler------------------------------- Instrument sbOP----------------------------------------
..J. Karr_------------------------------------y-- ____ do ----.. ------------------------------------- ----------

Ads. Keppelmann ------------ ----------------- ____ do ------------------------------______ ----- ----------
Keuffel & Esser Co------------------------------ Instrument shop a.nd instruments-------------------------­

King1dey Bros. Creamery Co -----·------------- r.arpenter ohop -----------------------------------------
Juliuti Lantiburgh __________________________ ,. __ Instrument &nd carpenter shops-----------_;-------------

Jam~ R. J.aweon ------------------------------- Instrument shOP--------.. ---------------------------------
Libbey, Bittinger & Miller---------------------. Carpenter eh<>P------------------------ -------------------
Library Bureau_~------------------------------ Books __________ ... _______ -------------_ .......... _____ -----------

l\lellville Lindsay------------------------------- In1trument sboP----------------------------- ------------
Geo. E. I.ittlcfield ------------------------------ Book•--------------------------·-----------------------·--

W. H. Lowdermilk & Co-----------------·------ ____ do --------------------------------------------------, 
M. LukAnltoch, Jr------------------------------- Instrument shop _______________ ! ________ ----------------

::~:&:~~~:~=-~~-========================I !:1::;;;~~;-.~~;======================================= F. P. Ma.y & C<>-----------------------------'~--- Ca.ritenter ebop _________ .,. ___________________ ,.. __ ----------

McFadden Co----------------------------------- luotrument shop _____ c ___________________________________ _ 

~r. H. Meb ler ------- ---- ..,_ -- -- ------------------ ____ do ------------------------... ------------- -------------
T. C. Mendenhall __________________________________ do-----------------------------------------------
W. H. Mildrum--------------------------------- ___ do-----------·---------"----------------------~--
F.dward 'Mill er-------------------------------- - Subscriptions __________ ---------------------·-----·------
Francifl Miller_ _______________ --------------- Instrument and carpenter oh----------------------------
E. Morrieou .......... ------------------------------ Instrument shop ________________ .• ___ .. ______________ ., __ _ 

Mnnn & Co----------·--------·--------------·-- Subecription•--------------------·-·------------------· 
T. s .• & J. D. Negu•---------------------- lo•trument ab.OP----------------------------·----·----
New Haven Clock Co ------------------- ___ do -------------------------------------------· __ 
Norton Emery Wheel Co ________________ ~-..do ----· --------.:--------------------------------

104"70 

47•25 

. 4•50 

118·58 

•48 

7·50 

6•45 

44!>"79 

11·50 
13'76 
3·00 

55·49 

5•88 

3•50 

·127·70 

108·3& 

137'1!4 
10·75 

lO'IJO 
18'00 

12·00 
7•87 

·76 
7-()() 

S2-00 
901)1) 

12·11 

Wn1. Owens --- ·------------------------------- _do-... -----------------·--------------------------.......... 7"CXJ 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continned. 

General expenses, IJ'9I-Continued. 
INSTRUMENTS, INSTRUMENT SHOP, c_ .. RPENTER SHOP, DRAWING DIVISION, ETC.-Continued. 

To whom paid. On wh&t account. 

John C. Parker •••••• ---·------.----.---------- Books..-----------------------------------------------
Pat.apsco Oil and Greaoe Co ..• ------------------- Instrument shoP------------------------------------------
Pitney & Sb.annon ----------------------------- ___ do------------------------------------------~----------
Cltas. S. Platt. ____________________________________ do----------------------------------------------------

Pratt & Whitney Co --------------------------- ___ do---------------------------------------------------· 
Pu bl is hers' Weekly ____ -----------_------------ Books---------------------- ________ ----------------- ----- _ 
James W. Queen & Co--------------------------- Iustruments and instrument shop---------------------------
Riggs & Co . ___ ------------------ ____ ____ ____ ln•truments ____ ------------ ____________ ------ ---- ----- --- . 

E. S. Rlteltie & Sons---------------------------- Instrument shoP-------------------------------------------

~f.~~~~:~::~-~:~--~ E;~~·~·=·:~::J~~~~~~~I 
]~red. A. Schmidt------------------------------ Instrument shop and drawing division _____ .., ________________ [ 
L. II. Schueider's Son ____ ,.. ______________________ Instrument and carpenter shops ________________________ _! 

Scottish Geographical Magazine------------··---- Subscriptions ... -------------------------------------------
Seaboard ------------------- _ ----- ________ ---~ ____ do ------------------ ---- ------------------ -----------
Sidereal Messenger ---- ____ -------- _________________ do _______ ----- ---- ----------------- ---- _____ · _____ -"'---

t~:~~~~~~~" ~~:::-~:: _ -~~:: :f:~~::~~:;~~:~::-=:~-:::-=-:::-:-===:__ ! 

B. F. Stevens _____________________ -------------- SubS('riptions ______________________________________________ ! 
Ormand Stone ------- --- ---------------- -------- Books -------------------- ---- ----- ---- -------- ------------' 
SuS.feld Lorsch & Co __________ .---------------- Instrument shOP-------------------------------------------
8. Tba.xter & &ns ---------------------------- Books'.....--------------------------------------------------
Tica & Lynch __________________________________ : Instruments----------------------------------------------

United Sta.tee Na.Ya} Instituk -------------------
John W. Walker _______________________________ _ 

B. Westermann & Co _________ .., _________________ _ 

Stillman White---------------•-----------------

~:::~:~t~:;~;=================:========================~l 
Books aud .subscription!ol _____ -----~----------------------i 
In@trumen t sh op _________ --- ---- ------------- ------------- -! 

Richard H. Willet_ ____________________________ _ 

A. JJ. Williams .•. --.--------------------------- ~:::1~~~-s-~~~-------~---_-:_-_-_-_---~--~----_-:_----~-= ===========~======~ J 

Isaac Winston ---- -------- ------------ ---------- lfnstrunstrnmm:::.:::;~~-p:~~~-~~~:=------=~=------------=~--------------===--== 1, 

Woodward & Lothrop.·------------------------- y· 

Amount. 

925-40 

11 .. lll 

13•13 

43·00 

210-00 

2·00 

533•97 

9•88 

13fl•50 

}6·00 

3·00 

4•85 

6-3°96 

223"61 

245•81 

119•56 

l•(Jll 

1•30 

3·00 

13·00 

30•50 

J6·10 

688•88 

26•60 

3·13 

2as·oo 

627•66 

3•50 

3•00 

49-01 

20·87 

228•79 

1·00 

3·50 

39·37 

30-00 W. D. WYTill--------------- --------- ---------- Instrnment •hop .•.••. --------------------------------... -! 
Zucker & Levett Chemical Co •• ------------------ ..••• do -··-------------------------------------------------j 

1------1 
J·H 

Expenditu""' ------------------------------------------------------------- -- ----- - --------- - -- -
Appropriation-Sundry civil act August 30, 1890 ________________________________________________ _ 

Appropriation-Deficiency a.ct March 3, 1891 -----------------------------------------------------

$9 000·0() 

727·55 
-----' 

Q 734·97 

• 9 727·55 
Received fr-om United States Ligbt .. House Board in paymeut for instrumeat.s furnished _______ .. ________________ 

1
i_~-

$JO 134·74 

Expendlturell ••••••••••••••• --------------------------------------------------------------1~:'..... 

•Unexpended be.lance ____ ------------------------------------------------------------ --------- --i :J99 ·77 

*This balance will be partly absorbed in payment of obligations itH•urred before the close of tbe fi!'ICR1 yea.r. 

171 

COPPER PLATES, CHART PAPER, PRINTING INK, ()OPPER, ZINC, AND CHEMICALS FOR ELECTROTYPING AKD PHOTOGRAPHING, 
ENGRA 'HNG, PRINTING, PHOTOGRAPHING, AND ELECTROTYPING SUPPLIES, EXTRA ENGRA '\"ING AXD DRAWING, PHOTO. 
LITHOGRAPHING, AND PRINTING FOR IMMEDIATE USE. 

'fo whom paid. On 'W'hat account. 

Ju. F. Andenon.-------------------------- Photographing and electrotyping supplies----------·-----­
Ju. L. Barbour .t Son-------------------------- l'rintingsupplles-------------------------------------,----
B.. F. 11&rtle ________ : ________________________ Engraving supplies ••••• ----------------------·-·-------- r 

Chu. Jlecl<er ----·--------------------------- l'rlnting and electrotyping mppfies_ ------------------------
}{. W. Beveridge-------------·----------------- Jlllootrotyplng suppll"" ------- -----------------------,;-_____ _ 
Jul11111 Blon .t Clo •••••• -··-----------------··____ l'hotolithographing __________________________ --------------
A. B8'1f1l ________ : ______________________ • ___ Printing from •ton•--------------------------------------

.Amount. 

$39·20 
·90 

201JO 

108·37 

l ·liO 

1 05ll·o"ll 

26•(1() 



 

172 U:NITEt> STATES COAST AND GEODETIC StJllVEY . 

. EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continned. 

General expenses, IJ'9I-Continued. 
COPPER PLATES, CHART PAPER, FRINTING INK, COPPER, ZINC, ETC.-Continued. 

I 
On what account. Amount. 

·-------:-• 

~:?:=~~~~=~~~:~~~~==========~:: l :::::: :::::;:~:~==================================: S7~= 
To whom paid. 

Clendenin Bro•------------------------------- Copper for electrotyping -----------------------cc________ l 020•91 

Eliza.beth COX------------------------------- Engraving suppli"'1 -------------------------------------- 19·80 
E. F. Dickins---------------------------------- Photographing supplies----------------------------- 8·40 
J88.. F. Dickson _______________________________ Printing from copper------------------·----------- 1471111 

E. J. Entbofl'er -------------------------------- Extra engraving_________________________________________ Sl 1iO 

Eva.no & Ba.rt!•------------------------·---- ____ do ----------------------------------·--- 1 361 •91 

H. C. Evans ----------------------.,---------- ____ do---------------------------------------- 49·82 
Eberhard Forda.n ----------------------------- Printinp: from copper-----------------------·-- 166'()6 

Franklin & Co-------------------------------- Engra,·iug supplies-------------------------- 2"00 
Isa.a.c Friedenwa.ld Co----------------·--------- Photolitbographing.:.:..__________________________ 468·57 

Henry R. Garland ----------------------------- Extra drawing -------------------------------- 657'80 
C. D. Gildersleeve ----------------------------- Printing 11upplies ------------------------------------- 60·00 
z. D. Gilman------------------------------- Engraving, electrotyping, and printing supplies_____________ 319•14 

Andrew B. Graham_________________________ Printing from lltone.------------------------------------- 2(1-()() 
E. N. Gray & Co----------------------------- Printing mpplle11 _______________________________ 121•04 

Mary L. Handlae.-----·--------------------- Extra drawing ______________ ------------------ H14•00 

Chas. J. Harlow------------------·-------- Printing from copper------------------------------ n ·66 

George Herg.,,heimer --------------------------- Extra engraving.------------------------------------- 58'06 
A. I!oeu & Co--------------------------------- Photolithographing_____________________________________ 291 •20 

H. llolfa --------------------------------------- Engraving oupplies-------------------------------------- 148·80 
Hooe, Bro. & Co--------------------------- Frinting and engrtving.snpplies_________________________ 80·76 

Chari .. Eneu Joh n•on & Co ------------------- Printing snppliet! -------------------------------------- 6•00 Emot Kube! ___________________________________ Ccpper pl&tee___________________________________________ 659·95 

Julius Lansburgb ____________________________ Engrating supplie&-------------------------------- l·OO 

JM. S. Law80'1--------------------------------- Phe>tographing 111ppliee.:.____________________________ 2·10 

Mel Tille Lind""Y------------------------------- Electrotyping supplieo ____ ~----------------------- 31NJ6 
Cha.rles F. Loera.ft _____________ ~------------- Printing from copper------------------------------- 13·llO 
MattbieSBen & Hegeler Zinc Co _________________ Electrotyping supplies_________________________ 22G·:ta 

.Robt. W. MauJ>in_____________________________ Printing from copper------------------------------ Ia·llO 
Robt:· C. Mayer--,--------------------------- Pbt>tolltbograpbing__________________________________ 9-00 

F. P. May & Co------------------------------- Engraving, printing, and electrotyping supplles _______ :____ 6-26 
McFadden C"-----------------------·---------- Engravil'lg supplies________________________________________ 3•66 

W. II. Mehler--------------------------- Electrotyping and printing supplies--------------------- 8()1)6 

Francis Miller__________________________________ Engraving and printing supplies._______________________ 12·70 

E. Morrison ------------------------------------ l'rinting supplies----------------------------------- 33·30 
Mount IIolly l'l\per C<>--------· ----------------- Chart paper-------------------------------------------- li 8621)2 

New York Belting tmd Packing !'o -------------- Electrotyping 8Ujlplles --------------"----------·--------- G-00 
New York Steel and Copiier Plate Cu ____________ Copper platee ________________________________________ 461111 

.Norris P('ff'nl <1<L __ ----------------------------- Photolithogru.phing _______________ :--------------------- t117•60 
Vince11tt: t. Ourdan _______________________ .. _.__ Engra1'ing supplies --------------.. -----------.... ---------.. - 85-00 

J ohn C. l,arker -----------------------·------- Printiug su11pltes ---------------------------------- 16"80 
Phila.dnlphia Blue Print Co_____________________ Photographing supplies-------------------------- 8-25 
E. J. Pnll1uan ___ · _____________________________ ......... do-----------------------------------------... --- 4:·00 

Geo. Ryner.I, .JI'--------------------------- Printing, engraving, and electwtyplng 110pplles____________ 88·36 

Schindler Bro•------------------------------ Photographing mppli""-------------------------- ll•OO 
Fred. A. Schmidt-------------------------- ____ do --------------------------------------------- J!2•61 
E. H. Schneider'• Su"----------------------~--~- Engraving and electrotyping ouppllee------·-------- 111•69 

L. G. Soltmann ------------·---------------·---- Electrotyping suppliee ------·--------·-------- 2113 
Wm. H. Waddington ---------------------~----- Printing from copper ----------------·--·--------- 12'7~ 
Ernst Winter & Son---------------------------- Engraving auppliel ---------------·-------------..,,..- 112-00 
Woodward & I.o-0throp___________________________ Engraving and pri!lting suppllea ---------·---------·-i----33-'7_3__.. 

Expenditures ----------------------------------------·------------------------- $16 683..S 
1~ ..... ===I 

Appropriation-Sundry civil act, Angust 30, 1890 _________________________________ ;._ ____ flJIMO'llO 

Appropriation-:DM!ciency act, March S, 189L •• ------------------------·----C----·---- " 126-00 
11> 1211-00 

Received for electrot)'ping done for the Hydrolµ'aphic Omce, Navy l>epertme!lt ____________ .:_ __ ._ . ._ __ m_!'B&_-~· 

16&0<811 
Eiol"'nditu""'-----·---------------------·-------------------------------------- .. 16 l8lJ,O . - '----~-~ 

Unexpended balance----·------··-----·---------·-·--.;. .. ___ _... ,..., 



 

REPORT FOR 1891-PART I. 173 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

General expenses, I89I-Continued. 

STATIONERY, TBANSl'Ol!.TATION OF INSTRUHENTS AND SUPPLIES, OFFlCE WAGON AND HORSES, FUEL, GAS, TEJ,EGRAlllS, ICE, 
AND WASHING. 

To whom pa.id. On what account. 

Adams Exp,.... Co--------------- Transportation ----------------------------------
Alaska Commercial Co-~---------------- St&tlou.zy ______________________________________ _ 

Wm. Ballantyne & Son ___________________ do ------------------------------------------

J. Baumgarten & Son --------------------- ___ do --------------------------------------------------
James Connor------------------------- Olllce hol'80fl _______ ·-------------------------------------
George Davidson------------------ Stationery, transportation, and waehing ------------------
E. J'. Dickina ______________ St&tionery---------------------------------------------
z. D. Gilman------------------------ Stationecy and ollictJ horoei; ______________________________ _ 

Great Fallo lee Co---------------- Ice ___________________ --------------------------------

lla.rrlet E. Harrod--------------------- Washi111< ------------------------------------------------

Amount. 

$162"00 

3·82 

14•50 

51i·50 

30•(){) 

28"42 

•60 

9"60 

65•13 

99•59 

W.R. Hoag------------------------ Stationery________________________________________ a·oo 
Hygienie Ice Oo----------------- Ice---------------------------------------------- !l33'14 

Inland and Seaboard Coasting Co--------- Transportation--------------------------------- ·80 

Geo. W. Knox------------------------- ____ do -------------------------------------- tot ·54 
Jiil!. S. Lawson---------------------· __ Wuhing and stationery___________________________________ 1 ·;ll) 

Lutz & Bro---------------------------- Ollice horses and wagon------------------------------____ 9·75 
Walter H. Marlow----------------------- Fuel--------------------------------------------- 149·15 
John Miller ----------------------------- ____ do--------------------------------------' 1 (J.5,'Vi<J 

E. Morriaon -------------------------- Stationery------------------------------------------ 17•63 

Ottice l:lpeeil!>lty Manufacturing Co------------ ____ do ------------------------------------------- 4·80 

John C. Parker --------------------------- __ do---------------------------------------- 49•12 

People's Despat,ch and Transfer Co----------- Trsnsportation.------------------------------- 16'49 

F. Walley Perkin•---------------------------- Stationery-------------------------------------- t·20 
Pitt & Scott---·------------------------------ Transportation _______________ ----------------------- 6·75 

Fred. A. 8"hmidt ------------------------- Stationery--------------------------------------- 165·16 

B. F. Shaw --------· -------------· ------- Office horses and wagon --------------------------------- 245·25 
Smithsonian Institution------------------- Trsmportation_________________________________________ 23·85 
Stationery Division, Treasury Department ______ Stationery---------------------------------------------- 1 36.1·67 

et.epbenson'a Expre&'---------------------- Transportation _______ ----------------------- 34"78 

Tice & Lynch ___ ------------------- __ _ito ----------------------------------------~ 33·29 
United States Expreos Co ______________ do---------------------------------------- 276·10 
0. E. V""'land, U.S. Navy __________ Stationery__________________________________ 1·00 

Wm. W&lter's Son---------------- Office wagon.----------------------------------- 00-00 

Waahincton Gas Ligb t Oo -----------· Gas ------------------------------------------ 1 146·91 
Woodward & Lorl.brop --------------- Slati~nery ___________________________________ 63·6.1 

Wyokolf, Seamans & Benedict ______________ do--·------------------------------ 14"70 

Amonnt dlebu,reed •.•••• _______________________ : ________ ~---------------------------- '--50-,-53-7.-92-1 

B&iln>&d aeeounlA! referred for aettlement__________________________________________________ 12•50 

lCxpendltnrea. ______________________________________________________ _ 

APPl"Priation------•----------------------------------------------------' 6-oro·oo __ _ Jb:.penditnree _______________________________________________________ _ 

Unu.peJided balance--------------------------------------------

11.ISCELLAl!illlOUS EXPENSBS, OOlir.?XNGENOIES OF ALL KINDS, OFFICE FURNITlmE, REPAIRS, EXTRA LABOR, 'AND TRA VKLING 
EXPENS~ (OFFICE). 

On what account. 

AdY11rtlolng x.,,._p•ir Co. Advertising -------------------------­

American Madiinlat Plihlillhing Co----- .... do ---------------------------------· 
JamM l!'. An4enon ------------------- Plumbing---------------------~----------------------­

Alben A. Allie--------------- Extra labor ----------------------------------
11a.lttmore A.meriean ------------- Advertilling -----------------------------------
3-. L. ...._ & Son------·------ Genersl omoe llUJ>Plies _____________________ _ 

3. Baamprtq .i. Bon Numbering a.nd dating machi"" and repair!ng ...,,-i-----t 
a... Becker----------'-·---! LIDl.e--. ---------:-:-----------1 

Amount. 

$(1•63 

7'80 

7NO 
70-00 

W1 
11-'19 ... 
1"'16 



 

174 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

General expenses, I89I-Continued. 

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, ETC.-Continued. 

£:;; ~;~~~::::::::::=::::! :::.::.:::::::~~~;~:==:::=-~=== 
J. W. Rotelf"r & Son _____________________________ I General office supplies__ _________________________________ _ 

C. T. Bride ------------------------------------
1 

Plumbing------------------------------------------------\ 

Edward Brown---------------------------------- Extra labor -----------------------------------------------1 
J.B. Bryan & Bro------------------------------ General offie<> suppli••-------------------------------------i 
Henry Burrell ______________ -------------------- J:xtra labor_--------------------------------------------- --1 
J. L. campbelL------------------------------ Packing and boxing--------------•-----------------------! 
Cheeapeake and Potomac Telephone Co---------- Exchange rentaL ______________________________________ ! 
ChicRgo Tribune Co --------- _ - - -- --------- _ ----- AdTertising _________ ---------------------------------- -! 

~::::~:r:;:;~~~~======================-:::r::::~~~~~~::=====================~=============\ 

~~i~~ii~~~:~~ [~~g~~~=~~~~;I 
.Jame~ Flynn ---------------------------------- Extra labor--------------------------------------------
Frank Ji~reeman ____________________________________ do-------------------------------------------------

Z. D. G-ilma.n ----------------------------------- General office supplies ___________________________________ _ 

Gl1.1hf' Jlrintlng Co __________ -------------------- Advertisio.g ------------------------':" ----------------------
E. N. (tray & Co------------------------------- GratE:'! bars __________________ .. _____ ,. ------------------------ 1 

JM1'&el Green____________________________________ Extra labor ------------------------------------""---------

:;:::·l;:::E~~~~=====================::::1·::::~:::~=============================:::::::::::=~ 
Hooo1 B1·11. & (~o -------------------------------- OffiC"e furnitnre-----------------------------------------

1 nter Ck-ean Pul1lishing Co---------------------- A<lYertising --------------------------------------------

W. 8. Jenks & Co------------------------------- Tin tube•-----------------------~------------------------
Jnhu"on & Morris _____________________________ _ Repairs ______________________ ------~---------------------i 

~:;:,i:~:::ll~:~======-========:::::-=::::::::::=::::::::I 
H. U. Keu11linµ:; _______________________________ _ 

.JulinR Lausburgh --------------------- .. ---

,Ja.-;. S. La.wsou ---------------------------------
Lihb-<·~', Itittinger & l\lilfot' --------------------- Map roll-ors ____________________________ .-----------;-----_: 

IJihrarJ lJureau __________________ "'.'______________ Index cards-----------------------------------------------
1.iii~hh· l .. udgate _________________________________ Extra. laOOr ----------------------------------------------

Lutz & Rro -------------------- ---------------- General office supplies------------------------------------
Mail aud Expft>fo.Olil'I ______________________________ Ad,"er-tisiug ------------------- ________ ,: _________________ _ 

!\fattlwws k J\.irkland__________________________ Extra labor-------------------- ----------------------

11·. 1•. May & Co .. ------------------------------ Genera.J o1fice eupplieR------------------- ----------------
Alex McKie __________________________________ Repairs---------------------------------------------------

"\\'. 11. Mehler--------------------------------- Genf!:ral oftice supplies ----------------------------------

!. H. Mills & C<> ---------------------------- Ink rollers---------------------------------------------
1\lohile &gieter ----- -------- ------------------- Advertising ----------------------!.---------------------
"\.\-. t..~. Morey---------------------------------- Extr11 labor ____________________ ..,.., __________________ _ 

W. ll. Moses & Son•------------------------ Office furniture------------------------------------
Chu. A. Muddiman ____________________________ '\\Tater ho&e ------------~-------------- -------------------

J ohu A. 11.ulloy - ---- ------- --------- - ---· ---- Extra. labor _______________ --------------_----------------

Munn .t Co------------------------------------- Adverti•ing --------------------- -----------------
National View---------------------- ___ c ________ ---·do ---------------------------------------------
Now Yo-rk Herald ________________________________ do-------------,.------------------------------

New York Press Oo., limited --------------- ___ do ----------------------------------------------

New York Tribun•--------------------------- ____ do ------------------------------------------------

Newman & Sons---------------------------- Repairs to caligrapl! ---------------·--------------------­

Nicboloon & Co--------------------------- Advertising -------------------------·----------

Amount. 

$.~~·35 

5•25 

rn·oo 
127•()(} 

:w:~s 

:J;l·26 

8•75 

1•40 

100·00 

12·00 

2•40 

rna·e~ 

~·oo 

22·88 

5·97 

127"4(1 
S·:J:J 

1•08 

290'63 
28•69 

14·1.5 
111 ·00 

36"45 

6•70 

10·[,0 

57·40 

22:00 

594 ·19 

;;·37 

2•50 

106•9.i 

14•28 

50-00 

74•09 

•75 

83•80 

8•80 

199·80 

3·00 

172 ·07 

8•50 

10•80 

l •45 

u;•13 

14•55 

30"95 

l '00 
6•60 

29·99 

323 ·n 
2·00 

89 ·as 
13 ·Ii() 

l ·60 
1·&1 

s·7o 
/)"40 

t•(JO 

U·41J 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continned. 

General expenses, IJ'9I-Continued. 

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, ETC.-Contiuued. 

To whom paid. On what account. 

.John C. Parker------------------------------ -- Tpyewriting supplies _____________ -------------------- ____ _ 

Wn1. C. Peake--------------------------------! Glazing---------------------------------------------------

::~~::ii~~i:;1~c~~~:~~~~·~--:~:==============l-~-~::rt:~~~~---==-~==--=-::_-_·:_-~----~-=========================:1 

~ J~?::~~=:~~:~=::_::~~:j-J~~~~f,:~-:::_~:~:~~~~--~~-:_~-~:~~! 
L. H. Schneider's Son------------------··-------- ____ do --------------- ------------------------ -------------- ! 

Amount . 

$27 '25 

la •97 

6'f~) 

8 •40 

U·fJ() 

3·05 

2·s7 

·10 

l •25 

Scientific America.n ----------------------------- AdYertising -------+-------------------------..: ________ : 4 ·50 

The Sentinel ____________ ------------------------ ____ do-----------------------------------------------------: 2 ·()IJ 

Jas. E. Sierra--------------------------------- Extra labor------------------- ---------------------------.- i ~I ·2n 

:::~ ~;::~~========:==:::=:::====:::==::::II=~~::~;;~~;=:===:::::=::::::=::::::::::=::::::::::::::::::\. 1 ~ :~~ 
Superintendent's office, Treasury Department ___ 0111.ce furniture ___________________________________________ ; :t\H ·fSI 

~¥.~~~-~/~;~~;;~~l~]~~]ll~~~=;;:::~'.'.'.;;;~=;1 l~ 
~=:::::: ~:~!~:::::::::======::::::::::::l~~:~:e:~~~====~==~-:=====-=========~======:::::::::::::::: ~ :;~~ 
g~~;.~:~::~~:~:~_::==~- ~~~~~~~~~~===~~--~~-~~~=~=! ~·~ 
Wyckoff, Seama.ns & Benedict------------------- Typewriter anfl repairs_:_ ___________ ---------------------··! l:ll ·:m 

Expenditures _____ ---- ---------------------------------------------------------- ____ ----- __ __ _ ___ _ i-4:;;;, · .~:l -

Awropri&tion-Sundry civil act August 30, 1890---------------------------------------------- $4 5!H• ·oo 
.Appropriation-Deficiency act March:~, 18t>l _________ ~-------"'------------------------------ !)•00() 

-----' ~4 .'"1.)6·00 
Expenditures------------------------------- ---------------------------- -------------- ---------------- i 4 4Wl · ;,;i 

• Unex1>ended balance._---------------------------------------------------- - ----- -------------- ------:--117 ·l 7 
·-----------------~------------- --·------------·-··~-----

*This b&l&nce will be }llLrtly absorbed in payment of obligations incurred before the rlose ot the fiscal year. 

RENT OF BUlLDINGS FOR OFFICES, WORKROOMS, AND WORKSHOPS. 

To whom paid. On what acr;ount. 
. \ ... Amount. 

C. C. Coleman and Francis E. Richards-------- &nt uf huildi11ge _____ ~------------------------------------i $1 312 'f..0 

~!~:! ::~~: :~;~::~~~~-;;:-;;-~·:;:-~~-11, ===== :: ============================================== i . I 

tr!x. 1----1 

1 :112 ·50 

7 87.r, '()(I 

==::_-;~:=~~_:::~=~~:~~~~~~~=:~~~~:~~~~~::: =-~1:: :: 
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176 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891--Continued • . 
General expenses, IJ'9I-Continued. 

RENT OF FIBE-PROOll' BUILDING. 

~- JI'. BuUer.:~:~-=~~-----------1 Rent of building _____ :_~~~:_::: _______________ _ 

Amount. 

Appropriation -------------- ------------------------------------------------ 6 100·00 
Expenditu"""----------------------------------------------------------------------- 4 5(X) ·fKl 

Unexpended balanee _____________________________________________ ~--------------------1~00 

RECAPITULATION. 

[Showing oxpenditureo In gr°"" (b;r 1'1b-items) on a.coouut of the approprio.tiou for General Expon,...., 1891.] 

Instruments, instrument shop, carpenter shop, drawing division, books, J'!l&PS, charts, and subecriptione _____________ , __ $9 734 ·97 
Gopper plate8.,. chart paper, printing ink, copper, zinc, Ad chemical~ for electrotyping a.nt.l photographing; engraYing, 

printing, photographing, and ell'ctrotyping supplies; extra engraving and drawing; photolithographing and printing 

for immediate use---=------------------------------------------------------------------------------------------- 16 683 •48 
Stationery, transportation of instruments and supplies, office, wagon and honree, fuel, gas! telegrams, foe, and washing__ fi .1)..17 ·92 
:Hiscellaneous expenses, contingencies of all kinds, office furniture, repairs, extra labor, and traveling expenses (office)__ 4 43'.l ·53 
Rent of buildings for otficP.s, workroomR, a.nd workshops----------------------------------------------------- 10 500 ·OO 
Rent of tire-proof b~ilding ___________________ ..,_________________________________________ 4 Q(lil ·oo 

Amount disbnroed ----------------------------------------------------------------- 50 388 •90 
Bailroad acconnm referred to accounting offieen for &ettlement ...... ---------------------------------- 22 •6() 

Total expenditn""'---------------------------------------------------$50 4-01 •40 

Total amount approprio.ted for General Expen""8, 1891: 

Sundry civil act August 30, 1890 -----------------------------------------------------851,500.00 Deficiency act March 3, 1891 _________________________________________________ 902. 55 

--- 52 402 •56 
Received for instruments furnished the U. S. Light-House Board ... -------~-------------------------------- 407 •19 
Becei ved for electrotyping done for the Hydrograpblc Office, Navy Department______________________ 924 '98 

63 734"72 
Total amount expended for General Expenses, 18111.------------------------------------------------ 60 401 '40 

•tr DGxpeuded balanoo -------------------------------------------------------------------------- ---- $3 333 •32 

•TWo balance will be partly absorbed in payment of outstanding obligations. Bee footnotes under mb-ite1111. 

CLA&SIFIGATION OF EXPENDITURES FOR GENERAL EXPENSES, 1891. 

On wha.t account. 

Instn1ments ___________________ ~---------

Imlrumo.nt shOP-------------------------
Carpenter shOP--------------------------------
Drawing division ---------------... --------­
Rooks, lna.ps, and charts----------------

Subscriptions~-------... ---------------
Cojlper plates _____________________ _ 

Ohart paper-----------------------r---­
En.graving~ printing, photographing, a.nd elec-

trotyping supplies 
Exira engraving ___________ ..:_ __________ _ 
Extra drawing ____________________ _ 

Photolitbograpbing ______________________ _ 

Printing for immediate """---------------

StAtionery ----------------------------
Tnmoportatiou of instrumenta and •ttppllee --

Amount. 

S2 616•50 

4 67(l"ll6 

1 .326"19 

62•25 
1 047-26 

1J6·U 

704"95 
ll 862112 

3 4.'i2'31 

1 701 "39 
761·80 

2 434'89 

7etM2 
1 768•33 

6'18•10 

Ou who.t a.ccount. . 

01lloo wagon and horses----------------------

Fuel •• ----------------------------
Gas __________ :_· ----------------------
Ice ____________________________________ _ 

~ashing-----------------------------------
Miscellaneoue expeW!etl and contingencies or 

all kindo 

Office fnr:nltnre ------------'----

Repairs .. ------------------------Extra l&bor ____________________________ _ 

Traveling expena.es (oftlce).-----------------­
Rent of buildings for offices, workrooms, aud 

wurkshopri 

Amount. 

$1441!0 
l 204'80 

1 116 ·91 

298•27 

100•36 

1 433·26 

007•89 

373•911 

I 703'24 
l4•1!) 

1-0 ooo·oo 

·Bent of ftreproof buildillg --------'- 4 ooo·oo 1------1 
Total--·------------- $60 ilOl ·40 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Salaries-Standard weigl1ts and measures, I89I. 

To whom paid. Time employed. I Amount. 

fouis A. Fischer •• ~~~~=:~-~-----------------------------------lll-0-n-e-year--.~-------------------------------------------------------------------------_-__ -_-_I Sl 500·00 

MECHA.NICIAXS. 1 i 
~:::~~:&~:~==================--:::::=: ___ ; ~~::::::~~:·;~~~~~-~~~-~~;:·:.=::::::::::=:::=:::::::::::! 4Ja·so 

399·30 

WA.l'CllME>'. I I 
Adelbert B. Simom:> ----------------------------·· ~ Three months two days-----------------------------------' 18.~ ·!H 

::.1: ~::~::~~~:::~:~_=_=_=~~~:::::_:_:_:~_=_:_:~-=~~~~~-:~~:~~:::::~~·-~~~~~~::::::::::::::::::=:::::::::::! 2 :: :: 

I=== 
A ppropriation_r----------- ___________ ----- ------- ---- ________ -------- ------ ________ ------------------------i f3 470 ·oo 
};xpendi tu res ____ ----- _______________________ ---- ____ ---- ---- -------- ------------ _______ ----------- _________ f 2 9<Y2 ·(.)..-'). 

. ' 1---
Ln~xpended balance .---------~-~.~=~~~-------------------------=-~------=--=_-:=_··---=--------------j 5Ui '95 

Continge11t expmses-Sta11dard weights and measures, I89I. 

MATERrALS AND INCIDENTAL ~;XPENSES. 

To "·hom p~tid. On what af'rouut. 

--·------ --- --- --··-------· ·-·--~-~------

Brown & 8harpe Maunfacturing Co _____________ ~.!,i ::~::::•_t_e_r_~-~~:_r_, _•_t,_·--====--~====~~--~=------=-------.~=----------=--~-----:,',i 
John Chatillon & SonB-------------------------· - - -- -- .. -- __ _ 
Dnrling, Brown & Sharpe .. ____ ------------------· i Steel hara __________________________ ------------------------! 
Eimer ct Amend ----------------------- --------- \ Materials and funuelh ______________________________________ ', 

f 

~:~~I~~f ~i~t<~=ll:L~i ~~L<m<+~tY~~<=:<l=-~~! 
~~!~~~-!;~~~~~-!~~~~=:! ~~~)1~~~-·~·~:~~-:~; ~~~~~-~~~d 
~;-~:=~~::~;-;~=:======~:=::====:=~======~! :1:~1'~~:~~:=============================================! 
0. JI, Tit.tmann ___________________ ·---------------1 '£.raveling e~ponses~ ctc-------------------------------------

United States Mint, Phi1ade!phia, l'tL _____________ 1 Plate of pure gold---------·---------------... ---------------

: Expend it.11res _________ , ------------- _________ --------- - --- - --- -------------- --- ------ ---- ----- ---------

Amount. 

'46·SO 

3 -25 

35·30 

23 "48 
42 •(l(I 

s·oo 
·.<;() 

9 ·[,~ 

72 ·20 
t ·2~ 

•75 

~a ·oo 
i ·oo 

26·22 

48'39 

6 ·OB 

4•10 
1(16 ·95 

138 '85 ____ _, 

----·---------------·~·-----------

~-----------

Amount. 

Approprlation-J1egh"ln1he a('t July 11,18~0----------------------------------- ----------------- ---- f{l00-50 
Appropriation-Defidenc.r -.·t ~lnr<"h 3, 1891. ______________________________________ ,_________________ 475 ·(]() I 

-- 1 snrl ·r,.-1 
Reet•ived from United States Vommisaione.r of· Customs for expensef' of spedal iffVeFtigationrL------------------! ____ 92_·g_5_ 

i 
Expenditures ____________________________________________________ -------- ____ -----------------------! I 068 ·4,'i 

593 ·92 

•U nexpende<i balance ____________________ ------------------------~---- ------------------------------:---4-74 ·53 

• Tbls rn.Iance wlU be partly absorbed in payment of obligations incurred before the clOBe of the fiacal year. 

H. Ex.43-12 
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178 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

Contingent expenses-Standard weights and n:easures, z891-Continued. 

S'J!A.NDARD GALLONS. 

l-------T_o_"_·h_o_m 1mid. ----------l---------On-_w_h_a_t_""_·_"o_n_b_t. _______ _ 
Atno.unt. 

::: ~;:~~;~:~:~~~=~~=======~=========! ;?i::=~~~==~===============~====--============= : :: 

~!2~~~~~~~~~~~1 ~i~f~~=~~~~~~~ ~J~ 
Ex pen di tu res _ ------ ---------------- ---- ----------------------------- ---- ........................ _,.. _____________ 11-__ 1_1_1_7-·0-7-I 

Appropriation----------- --- ------------------ .. --------- ---- ---- -------------... --------------- -----------­

Expenditures ------------------------------!..-----------T----------------------------------.----------
Unexpended La.lance ------------------------------... ------------------... ----------------~-

BALANCE OF PRECISION. 

To whom paid. On what account. 

Johnson, Matthey & Co---------------------- Welghts-----------------------------------------
Riggs & Co ___________ --------------------.. --- Exchange, London ----------------------... -----------

$1 600il0 

1 117 •07 

382. 93 

.Amount. 

1-----1 
Expenditures-------------------------------------------------------------------------------------- 131 ·00 

-........:.= 
Appropriation ------------------------------------------------------------------------------------------: Sl 200 ·OO 
Expenditures ------------------------------------------------------------------------------------------ 131 ·00 

•Unexpended balance ____________________________ .. __________ ~------- ... -------------... --------------- 1 061J •OO 

*This amount wiU bti pra.ctka.lly exhaut1ted iu payment for the Balance of Precision ordered in Europe upon the appropriatiou 
bl~coming available, hut not yet delivered. 

RECAPITULATION. 

[Showiog expoaditures in groos (by rub-items) on account of the appropriation for Contingent EipeDBes-Standanl weighte and 
measure<, 1891.] 

A.mount. 

Mat~ria.ls and incidental e-x1mnBeB-------------------.......... -----------------·-------..... -...,;;._ ... __________________ ... _ 1!59")•92 

1 11'1•07' 

131 ·00 
Standard gal lo as ---------------------------·------·-·----------------------·-----------___ ---- _____ _ 
Balance of precision _____________________________________________________________ .. _________________ _ 

Tota.1 ex11enditures --------------------------~-----------"'."""----------------.. --------l==1=84=1=·99=,.,f 
Total a.mount appro11riated fOl" Contingent Expen&es-Sta.ndard weightB an4 mea.su.rea, 1891:. 

Legislative a.ct July 11, 181!0 ______________________________________________________ $3 200·00 

Deficiency act March 3, 181Jl _---------------~----------~------------------ 475 ·oo 3 8711•5() 

Received from United Slaws Commi88ioner of Customa for expenses of apeclal investigation•---·------------·- 92·96. 
i-.-;..._-- I s 768·45 

'.Iota.I amount expended for Contingent Expen&es-Standard weight. and lll~rN, l891 ---------- ·------------~~ 

• Cnexpcnded balance_________________________________________________________ Sl 92'! ·46 

•Thia balance will be partly ahl!orbed in pa.yment of outatandlng Obligatl.old. (Bee foot notoe under sub-ltemt.) 



 

REPORT FOR 1891-PART I. 

EXPENDITURES COAST AND GEODETIC SURVEY, 1891-Continued. 

RECAPITULATION. 

{Showing spproprfR.tlons, expenditures, and balances for the fiscal year ending June so, 1891; aJso une:xpend~d balance available 
on ;¥aeka boundary survey from prior fisca.l year and amountA received from other Government bureans.l 

Name of appropriation. I 
~~~~~~~~~~-1 
Salaries-Pay of field otlieeni ____________________________________________________ I 

Salaries-Pay of office force------------------------------------------ ____ ----
P•rty upeD---------------------------------------------------------
AlaBka Boundary 8Ul'Vey :• 

Sundry civil act August 30, 1890 ----------------------· Sl5 ooo·oo } 
Sundry civil act March 3, 189L _______________________________ 10 ooo·oo 
Unexpended balance June 30, 1890---------------------------- 19 934°9.5 

Bef)&in of veuels--------------------------------------------------------
Publiehing observations--------------------------.. -----------------­
Goneral expenses: * 

Suudry civil act Auguot 30, 1890----------------------------- liil 500·00 l 
Deficiency act March 3, 1891-.------------------------------- 902°55 

Rece'.••d from U.S. Light-~ouse Board----------------------- 401·19 1 I 
Received from_ llydrograph1c Office, Navy Departm€nt ---------- 924 ·98 j 

SaJarieM-Weights and Measures----------------------------------------------~ 
ContingentExpen.ses-Weight.s and Measures:• 

LegiBJ&tive act July 11, 1890-----------------------------­
De&len.oy act March 3, 189L-------------------------------

Appropri- I 
ated. I 

$119 600'00 ' 
136 461 '6.5 

166 BOO·OO 

44 934·95 

25 ooo·oo 
1 618•08 

3 HOilO 

3 768'45 
Received from United St.a.tee Commissioner uf Ouetoms ______ _ 

$3 200·00 } 
475'50 
92·95 . 

Totals _____________ -------------------------------------- 005 381 ·85 
.A.m(}unts appropriated a.nd availa.ljl~ as follows : 

Expended. ! Balances. 

$109 939·31 I $9 61)()·69 

130 279 ·48 6 182 ·11 
160 760·73 6 009 ·27 

44 09fi·27 839 ·68 

24 862·« 137•66 
I ()45•57 672 °51 

50 4-01 ·40 3 3.'l2°32 

2 902°05 567 ·95 

l 841°99 1 926•46 

526 12$•24 29 259 "61 

Appropriations for Coast and Geodetic Survey proper for fisc&l year ending June 301 1891, including $15 000 $515 fi30 ·OO 

for Alaska Bonndary •u rvcy, sundry civil act August 30, 1890. I 
Appropriations for O.Oke af Standard ''tdghts and Moosures, legislative act July 11, 1890 -----------------1 6 670 •()() 
Beeeived from other Govnnment bun•aus for m"i.terials and work -------------------------------------- l 425 ·12 
Increase by Treasury Department, under terms of joint resolutions of lnue 30, 1890, aud 1mbdequent dates___ 449 ·73 

Appropriati.OllB to meet deficiencies on account c>f duty on imported instrumenb.i deficieu<'y' !let :March 3, 189LI 1 378 ·05 

Unexpend-ed balance available on Alaska Boundary surrey from prior fiscal year, and amount appropriated I 29 934 ·95 

by sundry Civil act lll•rch ;;, 1891. 

Amo;:.
180:::!:1 :~:~~:~:~veY---------------~-~----------------------------------- 3492 288 ·931--;;;38

7 
·&

5 
For Standard Weights and llleasurea ------------------------------------------------ 4 741 ·~ 
For Ala.ska Bonndary survey-------------------------------------------------------- 29 095·27 

----- 626 128 ·24 

' Tot&l 11nexpended b•lance•-----------------cc----------------------------------------------------- 329 259 ·61 

•The b&lanceEn:m these appr-0pri:Lt1ous are subject to reduction on account of 011t<.ita11ding obligatjous, for details of which see 
footnotes under the different ma.in headings of the ta.bulated st.atoments of expeudit.uree. Th<' total uuexpended balance will be 
cornspondingly modified. 
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EXPENDITURES SINCE LAST REPORT ON ACCOUNT 01'' THE APPROPRIATIONS FOR THE SERVICE 
OF THE Fl8CAL YEAR ENDING JUNE 30, 1889. 

Party expenses, Icf89. 
TRANSFER-STEAMER GEDNEY. 

To whom p&id. I On what &eeount. Account. 

J. 11. Helm, U.S. N&V?------------------------' Trnnsfer-1i.e.mer Gedn<11--------------------------------- $2 Oil ·45 
1======1 

Approprlation-Defi<liency act, September 30, 1890 ____ ~------------------------- ---------------------- 2 OU·45 

lill<penditnree ------------------------------------------------------------------------ 2 011·45 

TBANSOONTINENTAL WORK. 



 

180 UNITED STATES COAST AND GEODETIC SURVEY. 

EXPENDITURES SINCE LAST REPORT ON ACCOUNT OF.THE APPROPRIATIONS FOR THR SERVICE 
OF THE FISCAL YEAR ENDING JUNE SO, 1889-Continued. 

General expenses, z889. 

' STATIONr;RY, TRANST'ORTATION OF INSTllUMENTS AND SUPPLIES, OFJ'ICE WAGON AND HORSES, FUEL, GAS, TJ!:J,EGRAll!S, 
ICE, AND WASHING AND TELEPHONE. 

------~"._''l~om paid, . , ________ o_n_w_1,_a_t_•_cc_o_u_n_t. ________ l--A_m_o_u_n_t_. -I 

~~~:::::,~:;::::~:-~~~e~~~~~-~:_:===~===~~I ;:::~~:=~&~========================~=======~========= ~~~: 
Westeru Union Tf'lP~ra1~h Co--------------------1 Telegrams------------------------------------------------ 65·42 

}~xpenditurrH ---------------------------------------------------------------------------------------

Appropriation-DP.ficie>ncy a.ct, September 30, lROO ------------------ ---------------------------------.-----

E.xpendit11rc.e -------------------------------------------------------------~-------------------------------

117"71 

117•71 

llVil 

!·-·-----------------------------------------~----~ 

EXPENDITUHES SINCE LAST REPORT ON ACCOUN'f OF THE APPROPRIATIONS FOR THE SERVICE 
OF THE FISCAL YEAR ENDING JUNE 30, 1890. 

Salaries-pay of .field offian, 

'J'o whom paid. Time employed. Amount. 
--·-·---·----- ---------------------------! 

John E. )1cf-ir1tth--------------------.; __________ One year----.. -------..-------------------------------------: $1 400·00 

.John Henry Turner----------------------------- ____ do-----------------------------------------------------: 1 300~00 

J:x1K•11dit11 res ____________ ------- ___ -------- ________ ------ ------- -----------------....---------- _________ , 

BA.lane"" on hand-Report for 1~90 --------------------------------'....----------------------------------... ----.. --
Ex JlC nded since, as abovt• ---- _ --- ------- __ ------------------ ----- ------------------- ____ .,. ________ ------- ! 

2 700·00 

13 663·8{) 

2 7(){)·()0 

PrrPent unc:x1wrnkd ha lance*--------------------------------------------------------------------------' $10 "963·80 

·---------·-·---------------------------------------· 
*Adding to thiii sum the balance on pay of office force for 1890, makes the total un-expended balance on salaries, 1890, a.mount 

to l;14 008·79. • 

Party expenses, I890. 

OBJECTS NOT NAMED. 

To whom paid. 

' 
GPnrgP naYidMn -------------------------------' 

- O~ w!J:t_•~ooun~.-- ___ . . -1- Amo:::_ 
Expenses u delegate _______________________________________ . , ~$fll ·2R 

Repairs of vessels, 1890. 

i·o whnm 11aid. On wh1tt Slc-<:onnt .. 

&\ant>~· 011 l1u11~l---l?~1mrt f1\t lX~l--------------------------------------------------------------------------­

A p~irorrilttii•ti- --])did('nl'Y ad. l'tlarc-h 3, 181)1 -------- ------------------------------ ----------------- ---------­

Arr111u11t diAAllowed by Cotn;)troller ------------------f-----------------------------------------------------

}~'1 J1end itnr<~s ------------------------------------------------... - ... -·--------- ---- ---- --------------

Prr>settt unexpended ba.lanc-e ______________ ._,.._ .. ____ ----- ____ -----.. ----------------- ___ ---- ---- ---- .., ____ _ 

General expenses, .1890. 
&la.Dee on hand-Report for 1890 __________ ._ _____________________________________________ : ______ .,. ______ ..... __ _ 

Expendod·-J. H. Hickoox, for oubscriptlona ----------------------- ____ ----------------------------------------

Amouht. 

lOl·H 
6t·ns 

·10 

164-22 

16t·12 

•JO 

Present unexpeodod balance _ -------·------·----------- ______ :_ ------·------------·---------------···-----~ 
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u. s. COAST AND GEODETIC SURVEY, 

OFFICE OF THE DISBURSING AGENT, 

TYashington, D. C., February, 25, I892. 

I certify that the foregoing statement is a complete exhibit in detail of the expenditures 
of the U. S. Coast and Geodetic Survey and of the Office of Standard ·weights and Measures 
for the service of the fiscal year ending June 30, 1891, and prior years, as shown by the books, 
records, and accounts now on file in this office. 

Approved: 
T. c. MENDENHALL, 

Superintendent, U. S. Coast and Geode/i{ Survey. 

JOHN \V. p ARSONS, 

Disbursing Agent, 
U. S. Coast and Geodetic Survey. 
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OFFICE REPORT No. 4---1891. 

REPORT OF THE ASSIST ANT IN CHARG.E OF THE OFFICE OF STANDARD WEIGHTS AND 
MEASURES FOR THE FISCAL YEAR ENDED JUNE 30, 1891. 

UNITED STATES COAST AND GEODETIC SURVEY, 

OFFICE OF STANDARD WEJGllTS AND MEASURES, 

Washington, D. C., Nol'. 14, 1891. 

SIR.: This report on the conduct.of the Office of Standard Weights and Measures during 
the fiscal year ending June 30, 1891, is herewith respectfully submitted: 

On July 14, 1890, National Prototype Metre, No. 21, and Kilogramme, No. 4, together witb 
the certificates relating to these and to the other Metre and Kilogramme, were brought by me 
to Washington from Paris, and on July 18, they were formally deposited in the Standards 
Room. 

On July 19,J resumed charge of the Office, relieving Assistant F. H. Parsons, who was 
altogether detached from this Office on September 8. 

The duties of mechanician and watchman are accounted for in the reports of the Instru­
ment and Miscellaneous Divisions respectively. 

Mr. L.A. Fischer, Adjuster, during the year performed the varied duties of his office with 
skill and ability. Besides making verifications and adjustments of Standards, he gilded 
numerous weights, and assisted in the determination of the expansion co-efficients of the 
five-metre rods 13 and 14, and in po1ariscopic work. 

Mr. John F. Hayford was assigned to duty on December 15, and continued attached to 
this Office throughout the remainder of the year. His duties related chiefly to weighing and 
to the determination of densities of weights intended to be used as the reference and working 
standards of subsidiary weights. The pressing calls on this Office from outside sources for 
comparisons of weights interfered continually with the plan of confining him to the particular 
duty of correlating all the office weights of different denominations, by reference to the 
Prototype Kilogramme. The speedy consummation of this plan is urgently needed in the 
interest of economy. A register of final results was begun by Mr. Hayford, containing 
systematic entries of results and detailed description of the office weights. Systematic 
schemes of weighing were formulated by him for office use. In June he made a determi­
nation of the corrections at five points of the scale of each, of 128 Balling Saccharometers, for 
the U. S. Internal Reveue Bureau. 

STANDARD WEIGHTS. 

The reception of Protbtype Kilogramme, No. 41 has been referred to. 
In October a set of twenty platinum iridium weights from fifty grammes down..ward was 

secured from Johnson, Matthey & Co., of London, the same firm who prepared the alloy for the 
International Kilogrammes. Mr. Matthey stated to me that these weights were of the same 
alloy as the International Standards. The densities of the larger of these weights were care­
fully determined by hydrostatic weighings; their relative masses were found by intercom­
parison, and their absolute values by reference to the Arago platinum Kilogramme. They 
are now the Standard subsidiary weights of this Office. 
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As the old metric star weights of this Office are hollow and not gilded, it was deemed im­
portant to have a more perfect set, and such a one was constructed by the Instrument shop 
from drawings and dimensions furnished by Mr. Fischer, Adjuster. The set was made from 
a single bar of wrought brass in June and July, 1890. They were electro-gilded by Mr. Fischer 
and their volumes were determined by Mr. Hayford. As soon as practicable their masses · 
will be determined. 

For the purpose of electro-gilding weights a gold plate was purchased from the United 
States Mint, through the courtesy of the Director, Mr. E. Leech. 

STANDARDS OF LENGTH. 

In regard to these nothing is to be noted except the reception of N' ational Prototype 
Metre, No. 21, already referred to. A steel bar of. H cross-section and intended to be •con­
verted into a working standard metric scale was acquired during the year, and also a 10-foot·· 
steel bar to be used in the graduation.and comparison of long Bench or Mural Standards. 
These bars, for lack of time, have not yet been graduated. 

STANDARD CAPACITY MEASURES. 

'i'he stock of customary capacity measures for use of. the States having become exhausted, 
ten set~ were ordered in September from Henry Troemner, of Philadelphia, to be constructed 
according to specifications furnished by this Office. They were promptly supplied by the 
maker in January. The final adjustment of each set will be deferred until it is needed. 

STANDARDS FURNISHED TO STATES. 

On September 30, i890, a complete set of customary and metric weights and measures, 
with the exception of the Standard End Metre, was furnished to the State of Washington. 

The State of Massachusetts was supplied with a set of avoirdupois and ounce weights 
on December 20th. 

Numerous comparisons of weights were made for the District of Columbia, and a balance 
was loaned to it at the request of the Commissioners. · · 

ELECTRICAL STANDARDS. 

On April 9, 1891, a standard legal Ohm was received through the State Department from 
Dr. Rene Benoit, Director of the International Bureau of Weights and Measures, by whom it 
was presented to- this Office. In regard to it Dr. Benoit in a letter dated March 21, says: 

"This copy (No. ro) was compared by my colleague Dr. Guillaume with three of my 
"standards and by two absolutely different methods. Thus six values were obtained, all 
"very accordant, the mean of which gave 

Ohm (legal) 
No. 10= 1·00003 at zero. 

"The extreme errors of the individual results with reference to this mean do not 
"exceed ::!: 1 unit in the last place. I believe therefore that one may consi4er the above 
"value as certain within 1 unit in the last place. (one hundred thousandth of an Ohm.)" 

Thus this Office owes the possession of its first electrical standard of precision to the 
liberality of Dr. Benoit. 

A description of this standard and the manner in ';'hich its ptototypes were determined 
will be found in a pamphlet entitled "Construction des Etalons Prototypes de Resistance Elec­
trique du Ministere des Pastes et des Telegraphes par M. ]. Rene Benoit, Paris, 1885." 

Besides the current work of the Office already referred to, other matters engaged the 
time and attention of this Office. Among the most important of these was the request from 
Assistant Secretary Spaulding, made September 20, that this Office should undertake an 
examination of the standards for testing sugars, in use in the Custom-houses at Boston, 
Philadelphia, and New York. Having been designated by you to make the examination, 
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those ports were visited by me, and a careful examination was made between November ,18 
and December 4. This examination was followed by a determination of the sugar values 
of a quartz plate used by me for comparing the relative values of the quartz plates in use in 
Philadelphia and New York. The resu1ts were embodied in a detailed report submitted 
December 3 1. 

On March 11, I was designated by you to represent this Office on a Commission organi?.ed 
by the Hon. John W. Mason, Commissioner of Internal Revenue, for the purpose of recom­
mending standards and methods to be used in the analysis, by the optical method, of sugars 
on which bounty is paid, and on this Commission I served until the completion of its labors. 
Since this Commission submitted its recommendations, this Office has graduated all the sugar 
flasks and verified the sugar weights and lengths of polariscope tubes used in the Internal 
Revenue Bur'eau. In addition, at the request of the Commissioner, a large number of Balling 
Saccharometers have been standardized. 

This Office has endeavored to meet the demands upon it with promptness, but its means 
are inadequate. More room and more assistance is required. 

When the sacred obligation of the Government to be just, is considered, and that lack of 
uniformity in the weights and measures which enter into nearly all the dealings of the Gov­
ernment with the people surely involves injustice, it need hardly be pointed out that the 
office charged with the preservation of the ultimate standards should be furnished with 
adequate means to perform the duties which tend to secure uniformity, and which necessarily 
fall to it. 

Yours, very respectfully, 
0. H. TITTMANN, 

Assistant in c/iarg-e 
of the Office of Standard f'Vdghts and Afcasuns. 

Dr. T. C. MENDENHALL, 

Superintendent U. S. C. and G. SunJey, 
and of Standard Weights and Measures. 



 

186 UNITED STATES COAST AND GEODETIC SURVEY. 

OFFICE OF ST AND ARD WEIGHTS AND MEASURES. 
ABSTRAOT OF VERIFICATIONS OF WEIGHTS AND MEASURES MADE DURI1'.""G THE FISCAL YEAR ENDING JUNE 800 1891. 

Date. Na.me. Service. 

1890 

July___ Tagliabue, G., New York-------------------- Thermometers compared. 

August _____ _ 

City Engineer, Sandusky, Ohio_________________ Tape compared. 
Wilkening, G., Houston, T.axas _________________ Weigl1ts compared. 
Sikes, F. C. & C. R., Buffalo ______________________ Tape compa.red. 
District of Columbia. ____________________________ Weigbt.s compared. 

Coast a.nd Geodetic Survey ________________________ ) Avoirdupois pound No. 26 fumi11hed. 

I Coast and ~eodetic Survey -----------------------1 Them11nneters compnred. 

i AdjuAter) b;,rn Frands.._·o lliut --------------------) Wuii..;-1Jt1' comp<~rcU. 

Tag1iahuf', (:.,New Y0rk------------------------I ThPl"lth)Jllf'terro; <'O!Il}U\retl. 

Dii-ltrkt o~ f.'.olm~lbia_ ---:"------------------------1· ~:un.ce weight?! •·um1-.arell and furnished. 
Quet'U & Co., Pl11la.d1~lph1a ---------------------- t-ham compnretl 
Trautwiue, J. C., Pbiladel11hia __________________ Iufoymatfon furnished. 

Clapp Ammonia. Co., CindnnatL _________________ Information furniRbed, 

District of ColumJJia_____________________________ Medium sized b&lance loaued. 
Lucas, Geo. P., Ca.stile, Ne:w York _______________ Tape cotnpa.red. 

8Aptember ____ Lucaa, Geo. F., CastiJe, :Kew York----------------1 Tapecompared. 
U.S. Illternal Revenue _________________________ Capacity mea~11res adjusted. 

Rogers, A. 'W ---------------------------~-------- Thermometers compared. 
State of Washington ________ .,. _____ ,..______________ Standard weights and measures furnish4Hl. 

October------ Coast and Geodetic Surn~y --------------~-------- Tape -compared. 
Quickberner, C. A. J., 'Wwhingtnn --------------- 'Veights cornpa.red. 
District of f'olumUfa____________________________ WdghtR eompared. 

No,·ember ____ l Coast and G~·odetic St1ney --------------~-------- l'endulnms weighed. 

I Coast and Geodetic Suncy ----------------------· Thennometc~• compared. 
! Aloe) A. S.~ St. Louis--------------------------- Tape cotnparPd_ 

l>t>cember ----1 Dean, Setb, Iowa-------------------------------- Tape compared. 
Propretore Locks and Canals, Massachusetts_______ '!'ape compared. 
State of :Mruisachusetts ___________________________ "reighhJ compared and fnruiHhrd. 

U. S. Mint---------------------------------- Weights furnished. 

1891 
,Jauuary ______ Brown, W. R., Wichita __________________________ Tape compared. 

U. S. Internal Bevonue _____________________ ;,.___ Capacity mea.sul'eB verified. 

Hanartl College Laboratory ______________________ Weights coxnpa.red. 

Varney, J. D., Cleveland------------------------- Tape compared. 

'\\~in6low, Lieut., U.S. N-------------------------1 Dt•n:rities <let.ermined. 

Treasury Department---------------------------- Qnart:t. plates dP.ten1lined. 

State Geologist, Arkansa.s ---------------------... - Them1ometer compared. 

Coast and Geodetic 8uryey ----------------------· 'rhermometer compared. 
'F1>l1ruo:ry _____ Ilana.rd College l.tR.horatory, Ma$8a.C"bURett.s______ \Vt-ights compu.reiL 

J\lard1 _ ------ (J()a.at and Geodetic Survey ---------------------- 1 Ctwflk.ientfl of brOD'll' detl!rmJned. 

I<'airba.nks & Co., Vermont----------------------
llf.,:kP.r Tiror:i., New "'\-ork _______________________ _ 

Chase, C. 1.1'., P1wvidonee -------------------·---­

f'a.rse11, H. V., New York··------------------.. --

\\-~di;J1tt1 compared. 

Yard com1J11r~<l. 

'l'a1.C c-ompa.red. 
Tape compared. 

Aiirit ____ ---- Becker Rros., New" Y-0l"k ----. ------------------- \Vei~hts compared4 

May _____ _ 

Co3'<tand Geodetic ~urveJ-----------------------· Weighing of Inertia ring. 

Coast and G11odetic Sut-Tey --------------------- Thermometers compared e.nd numbered. 

Heil Chemical Co., Kansas----------------------- Weight.Iii compared. 
C- School, Cleveland________________________ Metre compared. 

U. S. Geological Survey----------------------- Tape comparod. 
U. S. Int~rnal Revenue--~-------------------- Sugar 1ta.ndarde verif\ed. 
Wilkening, G., Houston, Texas---------------~ Weight eompared: .. 

U.S. Internal Bevenue -----------·----------- Sugar standards verifl-..i. 

U. S. Internal Reventle ----------·----------- Capacity measune •erlfied. 
U.S. Coosi and Geodetic Surny ___________ Coefficients <if expo.nl!ion deter111llN!d. 

U. S. Goological Survey------------------- 1000-foot tape compar<ld. 
June ____ U. !!. Internal Revenue.--------------- 12Shydrometeraverllled. 

District ot Columbia______________________ Tape verilled. 

Gray, W. C., lloch-r ---------------------- Tape vorl!l<>d. 
U. S. Internal Revenue----------·----- 23'1 fto.akl gndnated. 
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PAR,T I. 

PROGRESS SKETCHES. 

No. 1. Sketch of general progress ~eastern sheet). 
No. 2. Sketch of general progres~ (western sheet). 
No. 3. General chart of Alaska. 
No. 4. Map showing longitudr stations and connections df't.ermined hy the electrktelegraph hetwPeu 1846 and .Jmw 

30, 1891. 
No. 5. Map showing positions of magnetic stat.ions occupied between liU4 and .June 30, 1891. 
No. 6. Map showing lines of geodetic leveling run, and position.- of gmvit~· station>< tn ,June 30, 1891. 
No. 7. Progress of the surveys and resurveys between th" St .. Croix an1l Iln<l8on riYers (with Allb8k<'t-eh). 
No. X. Triangulation between the Atlantic Coast and the Ohio Riv<'r. 
No. !I. Triangulation between the Ohio and Mississippi rivnrs. 
No. 10. Triaugnlation between the Mississippi River and eastern Colorado. 
No. 11. Trhtugulation between .easteru Colorado :rnt1 lhali. 
No. 12. Triaugulation between V'tah and western Nevada. 
No. rn. Triangulation between western Nevada and the Pacific Coast. 
No. 14. Sketch showing the connection of the triangula.tio11s of Kentucky, TeunesRee, Georgia, and Alabama, with 

extension of triangulation in Ah•lmma toward8 the Uuli' Coast. 
No. 15. Progre8$ of the survey on the wasts of Florida, Alabama, Mississippi, and Louisiamt. 
No. 16. Triangulation in 'Wisconsin and Minnesota. 
No. 17. Progress on the coast of California between San Diego and Point Sal. 
No. 18. Progress on the coast of California. between Point Sal and Tomaks Bay with ;;ml1-sketch, Tomales Ray fo 

Mendocino Bay. 
No. 19. Progress on the coasts of California and Oregon from Cape Mendocino to Umpqua.h River. 
No. 20. Progress of the survey on the coasts of Oregon and \Vashington from Tillamook Bay to th" Boundary. 
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National Oceanic and Atmospheric Administration 

Please Note: 

Annual Report of the Superintendent of the 
Coast Survey 

This project currently includes the imaging of the full text of each Yolume up to the .. List 
of Sketches"' (maps) at the end. Future online links. by the National Ocean Sen ice. 
located on the Historical Map and Chart Project webpage 
(http://historicals.ncd.noaa.gov/historicals/'histmap.asp) "ill includes these images 

NOAA Central Librar: 
1315 East-\Vcst Highway 
Silver Spring. Maryland 20910 
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