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LETTER:

FROM

THE SECRETARY OF THE TREASURY,

TRANSMITTING

The report of the Superintendent of the United States Coast and Geodetic Survey, stating progress
made in that work during the fiscal year ending June 30, 1897.

TREASURY DEPARTMENT, OFFIOE OF THE SECRETARY,
Washington, D, C., December 10, 1897,
Sik: In compliance with the requirements of section 4690, Revised Statutes, I have the honor
to transmit herewith, for the information of Oongress, the Report of the Superintendent of the
Coast and Geodetic Survey, showing the progress made in that work during the fiscal year ended
June 30, 1897, and accompanied by maps illustrating the general advance in the operations of the
Survey up to that date.
Respectfully yours, ' LYMAN J. GAGE,
Secretary.
The VICE-PRESIDENT 0rF THE UNITED STATES
AND PRESIDENT OF THE SENATE,
III
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LETTER OF TRANSMISSION.

UNITED STATES COAST AND (REODETIO SURVEY,
Washington, . C., December 8, 1897.
SIrR: In conformity with law and the regulations of the 'l'reasury Department, I have the
honor to submit herewith, for transmission to Congress, the Annual Report of my predecessor,
Gen. W, W. Duflield, on the progress of the Coast and Geodetic Survey for the fiscal year ended
-Tune 30, 1897.
Very respectfully, yours, HENRY S. PRITCHETT,

Superintendent.
Hon. LyMAN J. GAGE,

Secretary of the Treasury.
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REPORT OF THE SUPERINTENDENT

OF THE

U. S. COAST AND GEODETIC SURVEY

FOR THE FISCAL YEAR ENDING JUNE 30, 1897.

TIN TTWO PARTS.

PARTS I AND IL

PREFATORY NOTE.

In this report of the fiscal year 1897 the division into two parts has been retained, but both
parts are published in one volume.

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

The usual maps and progress sketches, showing in detail the localities and scope of the field
operations, accompany the report.

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

The illustrations accompany the Appendices to which they respectively belong.

A1)
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U. 8. COAST AND GEODETIC SURVEY REPORT FOR 1897—PARTS I AND II. IX

ABSTRACT OF CONTENTS OF REPORT.

PARTS T AND II

Letter from the Secretary of the Treasury, transmitting report to Congress, p. ILI.

Letter of transmission from the Superintendent to the Secretary of the Treasury, p. V.

Prefatory note, p. VII.

Abstract of contents of Report —Parts I and II, p. 1X.

Titles of appendices, p. XI.

List of progress skotches, p. x111.

List of illustrations, p. 155,

Alphabetical index, p. XV. -

INTRODUCTORY STATEMENT relating to the progress of the several branches of the work of the Survey during the

» . fiscal year 1897, and referring to some operations of special importance, p. 1. Special assignments, p. 2.
Office work, p. 2. Office of Standard Weights and Measures, p. 2. Arrangement of this Report, p. 3. Geo-
graphical classification of localities of 'tield work, p. 3. Special operations, p. 3.

GENERAL STATEMENT OF PROGRESS: I'ield work in the Eastern Division (States oast of the Mississippi River), p. 4;
in the Middle Division (States and Territories between the Mississippi River and the Rocky Mountains), p.4; in
the Western Division (States and Territories west of the Rocky Mountains), p.4; in the Division of Alaska, p.
5; in special operations, p. 5. Oflice work, p. 5. Noticee to mariners, charts, and other publications, p. 5.
Bulletins, p. 5.

EXPLANATION OF ESTIMATES for the fiscal year 1899, p. 6. Estimates in detail for continuing the work of the
Coast and Geodetic Survey and Office of Construction of Standard Weights and Mcasures for the fiscal year

- 1899, pp. 6-10.

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1897, pp. 11-51.

Eastern Dirvision.—States east of the Mississippi River: Maine, New Hampshire, Vermont, Massachusetts, Rhode
Island, Connecticut, New York, New Jersey, Penusylvania, Delaware, Maryland, District of Columbia, Virginia,
North Carolina, South Carolina, Goorgia, Florida, Alabama, Mississippi, Michigan, Wisconsin, Ohio, Indiana,
Illinois, West Virginia, Kentucky, and Tennessee, pp. 11-26. Connection of Mount Royal, near Montreal,
Canada, with the primary triangulation of Vermont and New York, p. 11. Hydrography on the coast of Massa-
chusetts between Gloucester and Manchester, p. 12. Continuation of the hydrographic resurvey of Buzzards
Bay, Massachusetts, p. 12. Continuation of the topograpical resurvey of Buzzards Bay, Massachusetts, p. 13.
Topographiocal survey of Naushon Island, Massachusetts, p. 14. Special hydrographic examinations and surveys
in Nantucket aud Vineyard Sounds, and on the coast of Rhode Island, p. 14. Topographical survey of Marthas
Vineyard, Massachusetts, p. 15. Determination of the geographical positions of light-houses in Narragansett
Bay and Providence River, Rhode Island, p. 15. Telegraphic longitude determinations and magnetic observa-
tions at Albany, N, Y., Cambridge, Mass., and Montreal, Canada, p. 15. Continuation of the hydrographic surveys
to the southward of Block Island Sound and off Montauk Point, and special examinations at various points, p. 16.
Continuation of the topographical resurvey of the south shores of Long Island, New York, p. 17. Continuation
of the tidal record and the automatic tidal indicator at Fort Hamilton, New York Harbor, p. 17. Extension of the
transcontinental arc eastward to Capes May and Henlopen, p. 17. Continuation of the tidal record and the
automatic tidal indicator at Reedy Island, Delaware River, p. 18. Telegraphic determination of the difference
of longitude Letween Washington, D. C., and Dover, Del.; also latitude and magnetic determinations, p. 18,
Continuation of the tidal record at the tide-gauge station at the United States Navy-Yard, Washington, D. C.,
p. 19. Resurvey of Chesapeake Bay and tributaries; triangulation of Patapsco River and upper part of bay
from Kent Island to Pooles Island, p. 19. Hydrography in the vicinity of Baltimmore Harbor entrance, p. 20.
Triangulation and topography of Chester River, Maryland, p. 20. Resumption of the topographical survey of
Chester River, Maryland, in the spring of 1897, p. 21, Triangulation from the mouth of the Potomac River
northward, p. 21. Hydrographic survey of the southern branch of Elizabeth River, erection and detormination
of signals at Baltimore éntrance, and current observations at various points, p. 21. Triangulation of southern
portion of Chesapeake Bay, p. 22. Latitude and magnetic determinations at Round Hill and Lecsburg, Va.,
1. 22. Magnetic doterminations and establishment of meridian lines at various points in the State of Vir-
ginia, p. 22. Continuation and completion of the tidal record at Port Royal, S. C., p. 238. Hydrographio
resurvey of Savaunah River entrance p. 23. Resurvey of Brunswick Bar, Georgia, p. 23. Establishment of a
tidal station at Fernandina, Fla., p.23. Geodetic connection of the Atlantic and Gulf coasts of Florida, p. 24.
Continuation of the oblique arc in Alabama, p. 28. Precise leveling in Mississippi, Vicksburg to Meridian, p. 25.



X ABSTRACT OF CONTENTS OF REPORT.

Middle Division.—States and Territories between the Mississippi River and the Rocky Mountains: Minnesota, North
Dakota, South Dakota, Iowa, Nebraska, Missouri, Kansas, Arkansas, Indian Territory, Oklahoma Territory,
Louisiana, and Texas, pp. 27-32. Survey of Lake Pontchartrain, Louisiana: Triangulation, topography,
and hydrography, p.27. Hydrographic survey at the mouth of Brazos River, Texas, p.28. Magnetic obser-
vations at various points in the Central and Northwestern States, p.28. Continuation of the transcontinental
line of precise levels in Kansas, p. 28. Resumption of the transcontinental line of precise levels in Kansas, in
the spring of 1897, p. 29. Transcontinental goedetic work: Measurement of the ‘‘Salina Base,” Kansas, p. 29.
Reconnaissance in Nebraska and northern Kansas, p. 30. Resumption of the reconunaissance in Nebraska snd
northern Kansas in the spring of 1897, p. 31. Transcontinental triangulation: Measurement of ‘‘Versailles
Base,” Missouri, p. 31.

Western Division.—States and Territories between the Rocky Mountains and the Pacific: California, Oregon, Wash-
ington, Idaho, Montana, Wyoming, Nevada, Utah, Colorado, Arizona Territory, and New Mezico Territory,
pp.33-42. Continuation of the topographical resurvey of San Francisco Bay and Harbor, p.33. Continuation
of the hydrographic resurvey of San Francisco Bay and Harbor, p. 34. Continuation of the tidal record at the
Sausalito (San Francisco Bay) tidal station, p. 35. Determination of the latitude and longitude of the new
““Presidio Astronomical Station,” San Francisco, Cal., p. 35. Magnetic determinations in the State of Cali-
fornin, p. 35. Magnetic observations at eighteen stations in southern California, p. 36. Triangulation in
southern California, p. 36. Examination of the sea approaches to the mouth of the Coquille River, Oregon,
p. 37. Continuation of the survey of Washington Sound, Washington, triangulation and topography, p. 87,
Geodetic work in Utah: Measurement of the Salt Lake Base Line, p. 37. Recounaissance and triangulation in
the States of Utah, Nevada, and Idaho, p. 38. Magnetic observations in the State of Montana, p. 38.

Division of Alaska, including the coasts of Alaska which border on the North Pacific Ocean, on Bering Sea, and
on the Arctic Ocean; also the inlets, sounds, bays, and rivers, pp. 39-42. Continuation of hydrographic and
general surveys in southeast Alusks, p, 39. Chronometric determination of differences of longitude in Alaska;
also latitude and magnetic determinations, p. 40. Resumption of hydrographic and general surveys in south-
east Alaska in the spring of 1897, p. 40. Survey of the Pribilof Islands, Bering Sea, Alasks, p. 41. '

Special operations, fiscal year 1897, pp. 43-51. Magnetic and gravity observations at various points in British North
America and Greenland: The Greenland Expedition, p.43. Latitude determinations at Dover, Del., and Round
Hill and Leesburg, Va., with a view to the selection of stations for the International Latitude Service, p. 44,
Laying out of a speed trial course for naval vessels in Chesapeake Bay, p.45. Examination of a portion of the
boundary line between Spartanburg and Greenville Counties, S. C., p. 46. Resurvey of Brunswick Bar, Georgia,
p. 47. Hydrographic survey to determine the value of improvements at the mouth of the Brazos River, Texas,
p. 48. Resurvey of the boundary line between the United States and Mexico, p. 49. Laying out of a speed
trial course in San Francisco Bay, p. 49. Hydrographic examination of San Pedro and Santa Monica bays,
Cal., p. 49. Seal investigations at Guadelupe Island, northwest coast of Mexico, p. 50. Examination of the
approaches to the Port Orchard Naval Station, p. 50. Mount St. Elias exploring expedition, p. 50. Mississippi
River Commission, p. 51.

ABSTRACT OF OFFICE ANNUAL REPORTS, fiscal year 1897, pp.52-57. Abstract of the annual report of the Assistant
in Charge of the Office, p.52. Abstract of the annual report of the hydrographic inspector,p.53. Abstract of
the annual report of the Assistant in Charge of the Office of Standard Weights and Measures, p.55 Superin-
tendent’s office, p.55. Disbursing office, p.55. Suboffice, San Irancisco, p. 56. Obituary, p. 56.

FIELD AND OFFICE DETAILS—TABULAR STATEMENTS, pp. 59-148. Table No. 1: Distribution of the field parties of
the Coast and Geodetic Survey upon the Atlantic, Gulf of Mexico, and Pacific coasts, and in the interior of the
United States during the fiscal year ending June 30, 1897, pp. 61-65. Table No. 2: Statistics of field and office
work of the Coast and Geodetioc Survey for the fiscal year 1897, and total to June 30, 1897, pp. 66-68. Table
No. 3: Information furnished to Departments of the Government in reply to special requests, and to individuals
end institutions upon application, during the fiscal year ending June 30, 1897, pp. 69-79.

OFFICE ANNUAL REPORTS, pp. 80-148. Office Report No.1: Report of the Assistant in Charge of the Office for the
fiscal year ending June 30, 1897, p.80; annual report of the computing division, p.81; annunal report of the
tidal division, p. 83; annual report of the drawing and engraving division, p.86; aunual report of the chart
division, p.90; annual report of the miscellaneous division, p. 92; annual report of the instrument division,
p.95; annual report of the library and archives division, p.99. Offlce Report No.2: Report of the hydrographic
inspector for the fiscal year 1897, including annual reports of the hydrographic division and the Coast Pilot
party, pp.102-119, Office Report No.3: Report of the disbursing agent for the fiscal year ending June 30, 1897,
pp-120-143. Offics Report No. 4: Report of the Assistant in Charge of the Office of Standard Weights and
Measures for the fiscal year ending June 30, 1837, pp. 144-148; abstract of verifications, determinations, standardi-
zations, etc., made by the Office of Standard Weights and Measures during the fiscal year 1897, p. 145.

APPENDICES relating to the methods, discussions, and results of the Coast and Geodetic Survey, pp. 149-774. Titles
of appendices, list of, p. 153. List of illustrations, p.155. List of progress sketches, illustrating Part I, p. 149,
Progress sketches, Nos. 1 to 15, at end of Part I.
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LIST OF PROGRESS SKETCHES.

[Bound at end of Part I.}

. Sketeh of genel‘ﬂl progress (eastern sheet).
. 8ketch of general progress (western sheet).
. General chart of Alagka.

Sketch showing the progress of surveys in southeastern Alaska to June 30, 1897.
Map showing longitude stations and connections determined by electric telegraph between 1846 and June 30, 1897,

. Map showing positions of magnotic stations occupied between 1344 and June 30, 1897.
. Map showing lines of geodetic loveling run, and positions of gravity and tide stations to June 30, 1897,
. Map showing the distribution of the principal astronomic stations occupied Ly the Coast and Geodetic Survey

for latitude, longitude, and azimuth, to June 30, 1897.

. Sketch showing extension of primary triangulation to Montreal, and resurveys of the coast east ot Hudson River,

to June 30, 1897.

Sketch showing extension of primary triangulation along the twenty-ninth parallel to the Capes of the Delaware
and resurveys between Hudsou River and Cape Florida, to June 30, 1897,

Sketch showing progress of primary triangulation from Atlanta Base to the Gulf of Mexico, with subsketches of
Lake Pontchartrain and Brazos River.

Sketch of the Pacific coast from San Diego to Point Coneeption, showing progress of primary triangulation in
vicinity of Los Angeles Base and resurvey of Santa Monica and San Pedro Harbor, with subskotches of Puget
Sound and San Francisco Bay.

Sketch showing progress of triangulation across the peninsula of Florida.

Sketch showing triangulation in Kansas and Nebraska, with subsketches showing Salt Lake Base and triangula-

tion in Missouri.

5. Triangulation sketch of St. Paul Island, Alaska.
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REPORT.

PART 1.

INTRODUCTORY STATEMENT.

The progress made by the Coast and Geodetic Survey during the fiscal year 1897 in the various
branches of work committed to its care is duly set forth in this report, being briefly outlined in
this introductory statement, in the general summary, and the statistical tables, and more fully
exhibited in the abstracts of reports from field parties and in office reports.

The usual maps and sketches, showing graphically the progress of the Survey, and the
requisite illustrations, accompany the report, and will be found in their appropriate places.

Iield operations.—The field operations carried on during the year included the measunrement
of base lines; reconnaissance, triangulation; astronomical determinations of time, latitude, and
azimuth; telegraphic and chronometric determinations of longitude; topographical and hydro-
graphical surveys and resurveys; tidal and current observations; determinations of magnetic
declination, dip, and intensity; pendulum observations for determination of the force of gravity;
geodetic and ordinary spirit leveling; Coast Pilot examinations; boundary-line surveys; special
topographic and hydrographic examinations, including the investigation of reported dangers to
navigation; the laying out and marking of naval speed-trial courses; and special surveys tor other
departments of the Government,

About forty parties were engaged on the various branches of the work during the year, and
vhelr fields of operation embraced nearly all sections of the country. Surveys or observations
were conducted within the limits or on the coasts of 19 States and Territories along the seaboard,
and in 9 interior States and Territories.

The operations of importance begun, continued, or completed during the year may be
snumerated as follows: Completion of the topographic and hydrographic resurvey of Buzzards
Bay; continuation of hydrographic surveys and examinations on the coast of Massachusetts;
surveys in Block Island Sound and oftf Montauk Point; hydrographic examinations in Marthas
Vineyard and Nantucket sounds; topograplic survey of Marthas Vineyard; topographic survey
of Naushon Island; continuation of the topographic resurvey of the southern shores of Long
Island; connection of the longitude station at Montreal, Canada, with the primary triangulation
of Vermont and New York; telegraphic longitude determinations at various eastern points, and
¢onnection of the longitude net of the United States with that of Lurope, through Montreal,
Canada; completion of the main triangulation eastward across the States of Maryland and
De.law are to Capes May and Henlopen; resurvey of Chesapeake Bay and its tributaries, triangu-
lation, topography, and hydrography; latitude and magnetic determinations in the States of
Delaware and Virginia; resurvey of Brunswick Bar, St. Simon Sound, Georgia; geodetic con-
1:301310!1 of the Atlantic and Gulf coast of Ilorida; hydrographic examination of the mouth of
Savaunah River, Georgia; uidal observations at varions points on the Atlantie, Gulf, and Pacific
cuasts; survey of Lake Pontchartrain, Louisiana, triangulation, topography, and hydrography;
c&)‘mpletion of the primary triangulation of the obligne arc in Alabama; precise leveling from
V wksbm‘g(?:)si\/leridlian, Miss.; continuation ot the determination of points in aid of State surveys:
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continuation of the transcontinental triangulation, including the measurement of verification
bases in Missouri, Kansas, and Utah; continuation of the trauscontinental line of precise levels
in Kansas; reconnaissance in Nebraska and northern IKansas; magnetic determinations in the
Central and Northwestern States; magnetic determinations in southern and western California;
connection of the lL.os Angeles base line with the primary triangulation of California; continuation
of the topographic and hydrographic resurvey of San Francisco Bay and Harbor, with incidental
triangulation; continuation of the triangulation and topograplhy of Washington Sound; special
examinations and investigations of veported daugers to navigation at various points; continuation
of hydrographic and general surveys in southeastern Alaska; chronometric determinations of
longitudes in Alaska, with incidental latitude and magnetic determinations; survey of the
Pribilof Islands, Alaska; magnetic and gravity determinations at various points in British North
America and Greenland; tidal and cnrrent observations at various points,

Requests from national or State authorities for special surveys or for the detail of officers for
special service have been complied with whenever practicable, in accordapce with the uniform prac-
tice, and the following operations may be mentioned in this connection: Determination and marking
of a new position for the Nantucket South Shoal Light-ship, at the request of the Light-House
Board; laying out and marking of speed-trial courses in Chesapeake Bay and San Francisco Bay,
at the request of the Navy Department; resurvey of Brunswick Bar, St, Simon Sound, Georgia,
for the War Department, in accordanee with the provisions of the river and harbor act of June 3,
1896; examination of a portion of the boundary between Spartanburg and Greenville counties,
S. C,, at the request of the county commissioners; hydrographic survey of the mouth of Brazos
River, Texas, for the ascertainment of the character and value of the improvements made by the
Brazos River Channel and Dock Company, at the request of the board of engineers appointed
by the honorable Secretary of War in accordance with the provisions of the river and harbor act
of June 3, 1896; hydrographic examnination in the vicinity of the Port Orchard Naval Station, at
the request of the Navy Department.

Special assignments.—The assignments of two of the Assistants of the Survey to special duty
by appointment of the President have been continued, one as a member of the Mississippi River
Commission and the other as member of the International Boundary Commission, organized for the
survey and marking of that portion of the boundary line between the United States and Mexico to
the westward of El Paso. The former assignment continued throughout the year and the latter until
September, when the labors of the boundary commission were completed. Four other Assistants
were also detailed for short periods on special duty, as follows: One as member of the board of
engineers appointed to examine and report upon the improvements made at the mouth of the
Brazos River; one as a member of the Santa Monica-San Pedro Deep Water Harbor Board; one
to accompany the Greenland Exploring Expedition; and one to accompany Prof. H. G. Bryant’s
Mount St. Elias Exploring Expedition. In the last two cases all expenses, excepting the salaries
" of the officers detailed, were paid by those having charge of the expeditions, but copies or originals
of all valuable records obtained have been filed in the archives of the Coast and Geodetic Survey,
'l'he magnetic and gravity observations made in various parts of British North America and
Greenland by the Assistant who accompanied the Greenland IXxploring Expedition will: prove of
special value to this Survey.

Office work.—In the office a large amount of work has been accomplished in the reduction
computation, and discussion of field observations, and in preparing for publication the charts of
the Survey, the Coast Pilot, the annual Tide Tables, and the monthly Notices to Mariners. The
Notices to Mariners, as usual, have been distributed gratuitously. The issue during the year of
the above-named publjcations has been as follows: Charts, 57 188; Coast Pilots, 1 284; Tide
Tables, 6 796; Notices to Mariners, 6 100.

Office of Standard Weights and Mecasures.—The usual amount of work in testing, verifying,
and standardizing weights and measures for departments of the Government, States, educational
institutions, and private parties, has been accomplished, and information has been promptly
furnished to all applicants. For the work done for outside parties a nominal charge is made and
the proceeds are covered into the Treasury. Some progress has been made also in the prepara-
tions for the comstruction and verification of electrical standards, but a point has now been
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rcached where an increase of the instrumental outfit is imperatively demanded. The annual
appropriation of 8500 for the purchase of materials and apparatus and for incidental expeuses
of the office is inadequate, and an earnest recommendation is made for its increase to $2 500.
This increase, as stated in the letter accompanying the estimates for the fiscal year 1899, is not
intended to be continuous, but to apply only for a single year to enable the oftice to procure
instruments which are indispensable, '

Arrangement of this report.—The usunal division of the report into two parts, one containing
the historical matter and giving detailed accounts of the various field and office operations, the
usual statistical tables, office reports, and financial statements, and the other containing the
scientific papers relating to methods, discussions, and results, has been retained.

The contents of Part I are arranged on the following order: Introductory statement, inelnd-
ing brief notice of field and oflice work, special assiguments, Office of Standard Weights and
Measures, geographical classification of localities of tield work, and special operations; General
statement of progress in field and office work; Iistimates for the fiscal year 1899 in detail, and
the explanations accompanying them; Abstracts of reports from field parties, including Iastern,
Middle, Western, and Alaska divisions, and special operations; Abstract of office and suboftico
annual reports; Supplementary tables, viz, No. 1, Showing the distribution and personuel of field
parties; No. 2, (viving statistics of field and office work; No. 3, Giving list of information fur-
nighed during the year in reply to official and personal calls; (.)fh(,e annual reports, viz, No. 1,
Report of the Assistant in Charge of the Oflice, accompanied by reports of the various chiefs of
divisions; No. 2, Report of the hydrographic inspector; No. 3, Report of the disbursing agent;
No. 4, Report of the Assistant in Charge of the Office of Standard Weights and Measures; List,
of maps and progress sketches to illustrate the work, and the maps and sketches themselves at
the end of the volume.

Part 11, containing the Appendices, or professional and scientific papers, follows in order, and
a list of them will be found in the appropriate place. The illustrations are, for convenience, bound
with the appendices to which they respectively belong.

Geographical classification of localities of ficld work.—The same geopraphical classification
adopted and in use since 1891 has been retained in this report, viz:

1. The Eastern Division, including all States east of the Mississippi River.

II. The Middle Division, comprising the States and Territories between the MlSSIbSl])})l River
and the Rocky Mountains.

III. The Western Division, embracing the States and Territories west of the Rocky
Mountains.

IV. The Division of Alaska, including Alaska, southeast Alaska, and the Aleutian and
Prlbl]ot islands.

Special operations are grouped together under one heading without regard to the above
classification, but are nevertheless described in geographical order.
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GENERAL STATEMENT OF PROGRESS.

FIELD WORK.

BASTERN DIVISION.—States cast of the Mississippt River.—Within the limits or off the coasts
of the States constituting the Lastern Division the following-named operations were begun, con-
tinued, or completed during the fiscal year 1897: Connection of Mount Royal, near Montreal,
Canada, with the primary triangulation of Vermont and New York, begun; hydrograplic surveys
on the coast of Massachusetts between Gloucester and Manchester, completed; hydrographic
resurvey of Buzzards Bay, Massachusetts, continued; topographic resurvey of Buzzards Bay,
Massachusetts, completed; special hydrographic examinations and surveys in Nantucket and
Vineyard sounds, and on the coast of Rhode Isiand, completed; topographic survey of Naushon
Island, Massachusetts, completed; topographic survey of Marthas Vineyard, Massachusetts, in
progress; determination of the geographical positions of light-houses in Narragansett Bay and
Providence River, Rhode Island, completed; telegraphic longitude determinations and magnetic
observations at Albany, N. Y., Cambridge, Mass., and Montreal, Canada, completed; hydrographic
surveys to the southward of Block Island Sound and ofl Montauk Point, and special examinations
at various points, completed; topographic resurvey of the southern shores of Long 1sland, New
York, continued; tidal record and the automatic tidal indicator at Fort 1lamilton, New York Har-
bor, continued; extension of the transcontinental arc eastward to Capes May and Henlopen, com-
pleted; tidal record and automatic tidal indicator at Reedy Island, Delaware River, continued;
telegraphic determination of the difference of longitude between Washington, D. C., and Dover,
Del., with incidental latitude and magnetic determinations, completed; tidal record of the Wash-
ington, ). C., Navy-Yard, continued; resurvey of Chesapeake Bay, triangulation, topography,
hydrography, and tidal and current observations, begun and good progress made; latitude and
magnetic determinations at Round Hill and Leesburg, Va., completed; magnetic determinations
and establishment of meridian lines at various points in the State of Virgiuia, completed; tidal
record at Port Royal, S. C., completed; resurvey of Brunswick Bar, Georgia (see special opera-
tions); establishment of a tidal station at Fernandina, Fla., observations in progress; geodetic
‘connection of the Atlantic and Gulf coasts of Florida, begun and abouat half finished; hydro-
graphic resurvey of Savannah River Entrance, Georgia, completed; triangulation of the oblique
arc in Alabama, completed to Mobile; precise leveling in Mississippi, Vicksburg to Meridian,
completed.

MippLe DivisioN.—Siates and Territorics between the Mississippi River and the Rocky Moun-
tains,—Within the limits of the Middle Division, as above detined, the following operations were
begun, continued, or completed during the fiscal year: Survey of Lake Pontchartrain, triangula-
tion, topography, and hydrography, continued; hydrographic survey at the mouth of Brazos River,
Texas (see special operations); magnetic observations at various points on the Central and North-
western States, completed; transcontinental line of precise levels in Kansas, continued; measure-
ment of a verification base line at Salina, Kanx., for the transcontinental triangulation, completed ;
reconnaissance in Nebraska and northern Kausas, for the ninety-eighth meridian triangulation,
completed; measurement of a verification base line at Versailles, Mo., completed.

WESTERN DIVISION.—States and Territories west of the Rocky Mountains.—Within the limits or
off the coasts of the States comprising the Western Division the following operations were begun,
continued, or completed during the fiscal year: Topographic and hydrographic resurvey of San
T'rancisco Bay and Ilarbor, with incidental triangulation, continued; tidal observation at the
Sausalito station, continued; magnetic determinations at forty-eight points in the State of Cali-
fornia, completed; determination of the latitude and longitude of the new PPresidio astronomical
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station, San IFrancisco, completed ; connection of the Los Angeles base line with the triangulation
of California, completed; examination of reported dangers to navigation at the mouth of Coquille
River, Oregon, completed; survey of Washington Sound, Washington, triangulation and topog-
raphy, continued; transcontinental triangulation in Utah and measure of the Salt Lake base
line, completed ; reconnaissance for triangulation in the States of Utah, Nevada, and Idaho, just
begun; wmagnetic observations at various points in Montana, completed.

‘D1VISION OF ALASKA.—In this division the following field operations were in progress or com-
pleted during the fiscal year: Hydrographic and general surveys in southeast Alaska, Salisbury
Sound, Peril Strait, Sitka Sound, etec., continued; chronometric determination of differences of
longitude between Sitka, Kadiak, and Unalaska, Alaska, and also latitude and magnetic determi-
nations at the same points, completed; survey of the Pribilof Islands, in progress.

SrrciaL OPERATIONS.—Under this head are included operations undertaken by special order

of Congress, or at the request of Iixecutive Departments of the Government or other proper
authority, and the following were carried on during the year: Magnetic and gravity determina-
tions at various points in British North America and Greenland by an Assistant of the Survey
accompanying the Greenland expedition, completed; latitude determinations at Dover, Del., and
Round Hill and Leesburg, Va., with a view to the selection of stations for the International Lati-
tude Service, completed; laying out of a speed trial course for naval vessels in Chesapeake Bay,
at the request of the Navy Department, completed; examination of a portion of the boundary
lite between Spartanburg and Greenville counties, S. C., at the request of the county commis-
sioners, completed; resurvey of Brunswick Bar, Georgia, at the request of the War Department
and in accordance with special order of Congress, completed; hydrographic survey at the mouth
of Brazos River, Texas, at the request of the board organized in accordance with the provisions
of the river and harbor act of June 3, 1896, to determine the value of improvements constructed
by the Brazos River Channel and Dock Company, completed; laying out of a speed trial course
in San Francisco Bay, at the request of the Navy Department, completed; hydrographic exami-
nations of San Pedro and Santa Monica Bays, California, at the request of the board organized
in accordance with the provisions of river and harbor act of 1896 for the selection of a deep-water
harbor in southern California, completed; seal investigation at Guadalupe Island, northwest coast
‘of Mexico, under the direction of scientists from the Leland Stantord University, by direction of
the honorable the Secretary of the Treasury, completed; examination of the approaches to the
Port Orchard Naval Station, at the request of the Navy Department, completed; explorations in
the vicinity of Mount St. Elias, by Prof. H. G. Bryant’s expedition, ene of the Survey Assistants
being detailed to accompany and assist the party, in progress; operations of the International
Boundary Commission, on a portioun of the boundary line botween the United States and Mexico,
under the State Department, completed; service of an Assistant of the Survey as member of the
Mississippi River Commission, continued. :

Reference to the reports made by the officers in charge of the various field parties will be
found in the body of this report, geographically arranged under the appropriate division headings.

OFFIOE WORK.

The usual satisfactory progress has been made in the various branches of the office work, as
already mentioned in the introductory statement. The annual reports of the Assistant in Charge
of the Office, the Hydrographic Inspector, and the Assistant in Charge of the Office of Standard
Weights and Measures, which give full information on this subject, are printed in full in the body
of the volume, and it is therefore unnecessary to enter into details here.

Ifubl-ications.—A reference has already been made to the various publications of the oftice and
the distrtbution of Charts, Coast Pilots, Tide Tables, and Notices to Mariners during the year.
'But oune bulletin was issued during the year, viz, No. 36, being a now edition of a Table of Depths
in the Chaunels and Harbors along the Coasts of the United States. The information contained
in this bulletin was compiled by the Chief of the Chart Division, and is very much in demand by
the commercial and maritime interests.

. tl’l‘he scientific papers published as appendices to the Annual Report will be specially noticed
arther on,
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EXPLANATION OF ESTIMATES.

The estimates submitted to the Secretary of the Treasury for the fiscal year 1899 were
accompanied by the following explanations:
U. S. Coast AND GEODETIC SURVEY,
OFFICE OF THE SUPERINTENDENT,
Washington, 1), C.. Sepiember 30, 1897,
Sir: I have the honor to transmit herewith estimates of appropriations for 1898-99, for the
United States Coast and Geodetic Survey.
All changes from the preceding appropriation bill have been explained by notes following
the item in question.
Respectfully, yours, W. W. DUFFIELD,
Superintendent.
The Llonorable the SECRETARY OF THE TREASURY,
Washington, D, C.

TREASURY DEPARTMENT,
OFFICE OF THE COAST AND GEODETIC SURVEY,
Washington, D. C., September 20, 1897,

Sir: I have the honor to transmit herewith the estimates for the Office of Standard Weights
and Measures for the fiscal year 1899, and beg to submit the following explanations in regard to
changes recommended:

For the pay of the adjuster an increase of $300 is strongly urged as a just recognition of
meritorious service. The same recommendation was made last year, but was not allowed by
Congress.

The change in the designation of the assistant messenger to adjuster’s helper is also recomn-
mended, for the reason that the present designation is not appropriate and prevents the office from
securing the kind of help required. The duties required are miscellaneous in their character and
include clerical and other work which the civil service rules do not permit messengers to perform,
and as no increase in the compensation is asked for there would appear to be no valid objection
to the change suggested. ‘

The increase in the item for purchase of materials and apparatus and for eontingent expenses
is rendered necessary by the new work devolving on the Weights and Meuasures Office in connection
with the construction and verification of electrical standards. Our outtit for this work is very
meagre, and the immediate purchase of a number of new instruments is absolutely necessary. It
is not intended, however, that this increase of appropriation should be continuous, but will apply
only to the fiscal year 1899,

Yours, respectfully, W, W. DUFFIELD,
Superintendent.

The Honorable the SECRETARY OF THE TREASURY.
ESTIMATES IFOR THE TFISCAL YEAR ENDING JUNE 3Q, 1899.

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 navigation; deepsea soundings, temperature, and
current observations along the coast aund throughout the Gulf Stream and Japan Stream
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flowing off the said coasts; tidal observations; the necessary resurveys; the preparation of the
Coast Pilot; continuing researches, and other work relating to terrestrial magnetism and the
magnetic maps of the United States and adjacent waters, and the tables of magnetic declination,
dip, and intensity usually accompanying them; and including compensation not otherwise
appropriated for, of persons employed in 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 bLe required by the Light-House Board or other proper
authority, and including traveling expenses of officers and men of the Navy on duty; for
commnutation to ofticers of the field force while on field duty, at a rate to be fixed by the Secretary
of the Treasury, not exceeding 82,50 per day each; outfit, equipment, and care of vessels used in
the Survey, and also 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 following heads: Provided, That no
advance of money to chiefs of field parties under this appropriation shall be made unless to a
commissioned afficer or to a civilian officer who shall give bond in such sum as the Secretary of
the Treasury may direct: '

For FikLp ExXriNses:
I"or survey of unfinished portions of the Atlantic Coast from Maine to 1lorida, and for the necessary
resurveys, especially ot Chesapoake Bay and tributaries. ... ... .. ... .. ... iiiiiiiiia... $35 000
[To the regular topographic and hydrographic work along the coast has now becn added a detailed
survey of the Chesapeake Bay. The earlier surveys were made fifty years ago, and great changes
havoe taken place. This hay leads to the approaches of Washington and Baltimore, and now charts
are needed from a commercial and strategic point of view.]
For survey of uniinished portions of the Gulf Coast, including Lake IPontchartrain and Sabine Lake,
and for the necessary resurveys at the delta of the Mississippi and elsowhere ...... ... ..., 12 000
[Increase asked for necessary resurveys and with a view of doubling the foree on Lake Pontchartrain
in order to complete it next year if possible; additional parties will also be sent to resurvey tho
delta of the Mississippi.]
For triangulation, topography, and hydrography of the coasts of California, Oregon, and Washington,
and for reconnaissance along the Puacitic Coast from Cape Mendocino to the Straits of Juan de Fuca,
and for necessary resurveys, San IFrancisco Harbor, triangulation, topography, and hydrography. 27 000
[The commercinl development of the Western Coast now requires a primary triungulation through
Oregon and Washington; the preliminary steps of this may be taken next year with slight increase
in the appropriation.]
Continuning explorati®ns in tho waters of Alaska and inaking hydrographic surveys, including survey
of the Aleutian Islands, of the Yulkon River, including construction of flat-boitomed vessels for
river navigation, of the mountain passes at the head of Lynn Canal, and for the establishment of
latitude, longitude, and magnetic stations (+125 000 of which sball bo immediately available)..... 150 000
[$100 000 will be required for the survey of the Yukon River, $25 000 for the mountain passes, and the
remaindor for the resurveys of the waters of Alaska, and for astronomical and magnetic work,]
For continuing the resoarches in physical hydrography relating to harbors and bars, including com-
putations and plottings, and for tidal and eurrent observations on the coasts of the United States.. 5 000
For off-shore soundings nud examination of reported dangers on the coasts of the United States, and to
continue the compilation of the Coast Pilot, and to make special hydrographic examinations, and
including the employment of such pilots and nautical exports in the field and office as may be

necessary for the same ... ... ... ... i iieeiiiiiciieaaeaan. et temt e iieeneeaeaan et 10 100
To continune magnetic observations and to establish meridian lines in connection therewith in all parts
Of the TUnited Stithe8 ... ... et it et e et eaeeaa e et eaaea e e aaaaas 2 500

[A small additional amount will enable the magnetic party to lay out meridian lines for the use of
county surveyors and engineers. This plan was tried and has been vory snccossful.] ’

I‘:Ol‘ continuing the line of exact levels between the Atlantic, Pacific, and Gulf coasts ... c.ooea.oo. 3 500
For furnishing points to State survoys, to be applied as far as practicable to States whore points have
not been furnished, and for primary triangnlation along the Rio Grande...........coooiieioa... 13 500

[The items for State surveys and for the California-Nevada boundary have heretofore appeared
?Ugut-hcr. Tho amount allotted, however, has always been insutlicient to carry on both econom-
ically. It is now proposed to separate them and give the eutire amount to State surveys, which is
1ot more than necessary to furnish points to States requiring them.]
For surveying aud temporarily marking that portion of the eastern boundary of the State of California
connuencing at and running southeastward from the intersection of the thirty-ninth degreo of
nortb latitude with the ono hundred and twentieth degree of longitude west from Greenwich.. .. 10 000
[This work requires only one more season to completo it, and it is confidently believed that for the
amount asked the boundary question may be settlod. )
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For IeLb ExpeNses—Continued.

Ior determination of geographicul positions, and to continue gravity observations..... ... ........ $2 500
For traveling expenses of officers and men of the Navy on duty, and for any special surveys that may
be required by the Light-TIlouse Board or other proper authority, and contingent expenses incident
7 D5 3 7 25 3 400
IFor objects not hereinbefore named that may be deemed urgent, including the actual necessary expen-
so8 of officers of the field force temporarily ordered to the office at Washington for consultation
with the Superintendent, to be paid as directed by the Suporintendent, in accordance with the
Treasury regnlations. .. .. et i 4 000
To enable the Government of the United States to pay, through the American embassy at Derlin, its
quota as an adhering member of the International Geodetic Association for the Meusurement of
L33 TE30 8- o 1 500
Yor cxpenses of the attendunce of the American delegate at the meetings of the International Geodetic
Associabion ... it iiiaeeeecmer e 550
[Provided, that such expenses of attendance shall be payable out of the item “ for objects not hoerein-
before named,” and 20 per cent of the foregoing amounts shall he available interchangeably for
expenditure on the objects named; Lut no more than 20 per cent shall be added to any one item
of appropriation.}
In all, for fleld expenses. « oo oot it et eieataaaccar e aaan 280 000

I'or REPAIRS AND MAINTENANCE Or VESSELS:

For repairs and maintenance of the complement of vessecls used in the Coast and Geodetic Survey,

including the traveling expenses of the person inspecting the repairs.... ... oooiiviiionnnn
VESSEL FOR SERVICE IN ALASKA AND THE ALEUTIAN ISLANDS:

For completing the steamer for the service in Alaska and tho Aleutian Islunds, the building of which
the Secretary of the Treasury was authorized to contract for at & cost not exceeding $125 000, in
addition to the $75 000 already appropriated, the furthersumof.... oo oiieiiiiiiiiaomnaanaos

For the equipment and outfit of such vessel ... .. . L e

Noti.—Without this appropriation the vessel can not begin her work in the spring of 1899.

SALARIES OF COAST AND GEODETIC SURVEY:

Ifor Superintendent _. .. ..o et i aeecccaearacctee e
For pay of nssistanis to be employed either in the field or office, as the Superintendent may direct:
For two assistants, at $4 000 eachl .o L. oL eiceiaceeir e
Tror one assistant .. ... ..l iiiceieeeiaaeaan e et et
For four assistants, at $3 000 each. o . ... L i e e eammee e
JFor four assistants, at $2 500 eack .o L. o e
For seven assistants, at $2 200 cach ... . oo e i ieeeee e
Tor seven assistants, at $2 000 each ... L Lt e e e
For three assistants, at $1 800 each. .. oL i eieieteaeeaaaa
Tror three assistants, at $1 600 eachi. .. .o i
For three assistants, at $1 400 cach. .o . L et
TPor four assistants, at $1 200 each. ... oo i i i i et raaa.
I'or aids employed at a salary not greater than $900 per annum cach....... ... ... ... ... ...
0 8 M
PPaxy or Orrice VORCE:
For one disbursing agent ... ... .. oo i e it
For one general office assistant ... ... ool e e
For one chicf of division of library and archives. ... .. ... o i iair it et
For clerical force, namely :
or two, at F1 650 CaCh « oo i i ettt
IFor three, at $1 400 each :
FFor six, at $1 200 €nclt cov vt iee et i eace e e e e e et iieatn e
10T four, at $1 000 BRCKH .. . ot et e ee tean e et e e e e amna e seesanas s
For chart correctors, buoy colorists, stenographers, writers, typewriters, and copyists, namely:
For Two, at $1 200 0aCh .. L. it e eieaaeiaeace e ana oo aaas
I°or threc, at $900 CaCLl - .. . o o ee e e e e e e e e et e tae e e e,
D O Y AN
FOor 8evet, at $720 €RCH oo n oo e o oo e e e e e e e e et e me e eeeae e e aaas
O O o e e e e i e
For topogruphic and hydrographic draftsmen, namely :
I OT oMl Lo e e e e e e e e e meea e
03 o0 Y R R
Tor two, at B2 000 euch. ... e e e i e

For three, at $1 800 eachi. o e e e e

25 000

6 000

8 000
3 200
12 000
10 000
15 400
14 000
5 400
4 800
4 200
4 800
3 600

2 200

o

300

[ 34
e
[
(=]

L S-3 )
N e
< o
[ ==

(51 ST
3
=



REPORT FOR 1897T—DPART I. ESTIMATES.

’ay or Orricr Forcir—Continued.
Tor topographic and hydrograpbic draftsmen, namely—Continued.

TFor two, at $1 400 @aCh. ..o i i i iiieiiiieeiiiiiccietenatcacsanamaeeaneeeaan $2 800
5 3T 1 200
For two, at $1 000 each. .. ... e it ieiaceaeaeana 2 000
For two, at $900 CACH. 4ottt it i co e e e iieieeieeeieeaoaa 1 800
Y 0 PP S P 700
For astronomical, goodetis, tidal, and miscellaneous computers, namoly :
For two, ab $2 000 Oach . oot oo e e e et eieiiiieescmeees e 4 000
For threo, at $1 600 each. ... .o e e 4 800
IPor two, at $1 400 cach. ... ... L .o.oioilll e et e ittt eaeeeeeaaaaan 2 800
For two, at $1 200 cachi. ..o e i iiieeeeeaeaaee e, 2 400
For two, at $1 000 @ach . ... o i it ieeiiieee e ere e 2 000
For copperplate engravers, namely :
Jror three, at$2 000 0achi. oo i i e i e i iieeiieieeeeeeeacen e 6 000
For two, at $1 800 each. .. ..o et iaaieiea e 3 600
Fortwo, at $1 600 cach. oo o e e ittt e ees 3 200
O o) L S 1 400
Tor two, at $1 200 eacli. ..ol L e 2 400
For two, at $1 000 each . .. . i iieieaeas 2 000
For four, at $900 ¢neh. Joo o ool o i i i e iieees e, 3 600
0 ¢ o 700
[This is done in order to advance an engraver hitherto receiving #500 to o salary of $700, propor-
tionate to his skill,}
Yor electrotypers and photograplers, plate printers and their helpers, instrument makeors, carpenters,
engineer, and othoer skilled laborers, namely:
For two, at $1 800 ench. oo i R T 3 600
Forone ..oooeveceennnnn.. e e e e emeee e eme e ittt 1 600
For six, at $1 200 each .. .. i e eeee e 7 200
[Norti.—Thoe additional four men lherein included are plate printers. Tho rate of $1 000 hereto-
fore paid is below the standuard rate paid for this work both in Burean of Eugraving and
Printing and in private establishments.]
The following item is reduced from ten to six Ly such transfor:
Tor six, at $1 000 @RCh . e e it eaeeeaeeaaas 6 000
For two, at $900 oach. .. i et eieee e ieeaes 1 800
Tor five, at $700 eackhi. L. L i e e e 3 500
Ior watchnien, firemen, messengers, and laborers, packers and folders, and miscellancous work, namely :
For three, ab $880 eCh ..o Lo it et e i as 2 640
Foraix, at $820 enchio o oL o ittt ttae i 4920
For two, at $700 each .. oo i it 1 400
For three, at $640 onch. oo oL i ieieeecccieiteeaaie., 1 920
For four, at $630each ... oo il e e aaaaaan 2 520
For four, at #5950 ench. ..ol DR R L TR TR Ry 2 200
For two, at $365 0achi. ..o o it e et e 730
8 T 1 T T 137 470
OrFIcE EXPENSES:
For the purchase of new instruments, for materials and supplies required in the instrument shop, car-
penter shop, and drawing division, and for books, maps, charts, and subscriptions............._. 7 700
For copper plates, chart paper, printer’s ink, copper, zinc, and chemicals for electrotyping and photo-
graphing; engraving, printing, photographing, and electrotyping supplies; and for photolitho-
graphing charts and printing from stone and copper for immediate use. ... .ooooeveeiiiiii i 15 500
Yor stationery for the office and field parties, transportation of instruments and supplies, when not
charged to party expenses, office wagon and horses, fuel, gus, electricity for lighting and power,
telegrams, ice, and Washing. . oo L i i e e e 6 000
For miscellaneous expenses, contingeuncies of all kinds, office furniture, repairs, and extra labor, and
for traveling expcenses of assistants and others employed in the oflice sont on special duty in the
BOTVICO OF the OffIC0 . oo vttt o ittt e e e e e e e e e 4 200
33 400
For the discussion and publication of ObSErYaAtIONS. ... mnennoeeeen veens I L e e 1 000

[Tha.b no part of the money herein appropriated for the Coast and Geodetic Survey shall be available
for u.llowunce to civilian or other officers for subsistence while on duty at Washington (except as
hercinbofore provided for officers of the field force orderod to Washington for short periods for

consultation with the Superintendent), or to oflicers of the Navy attached to the Survey, except as
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Orricr Exprexsus—Continned.
now provided by law: Provided, however, That naval officers and others employed in Alaska be
furnished with such outfits of clothing and stores and snuch additional allowance for subsistence
as may Le recommended by the Superintendent and approved by the Secretary of the Treasury.]
[Note.—This is done in order to provide extra clothing for those persons who may be obliged to winter
in the severe climate of Alaska.]
PRINTING AND DBINDING, COAST AND (FEODETIC SURVEY:
For printing and lithographing, photolithographing, photoengraving, and all forms of illustration
done by the Public I'rinter, on requisition of the Treasury Department, for the Coast and
Geodetic Survey, namely: )

Tide tablcs, coast pilots, appendixes to the Superintendent’s annual reports, published separately;
notices to mariners, circulars, blank books, blank forms, and miscellaneous printing, including
the cost of all binding and covering; the necessary stock and materials and binding for the
library and arehives . ... oo i it et cccecceeatcacenr e e $20 935

Norg.—No engraving is done by the Public Printer for the Coast and Geodetic Survey.
Total Coast and Geodetic Survey, exclusive of printing and binding.. ... .. ... ..ccooott 618 270

Orricr or CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES:
Suluries, Office of Standard Meights and Measures—
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 bt(tteq, and
mural standards of length in Washington, D. C.—

0T One A 18I . L i i e e e e et e aamaenanaaaaan 1 800
| T e DT IR0 1) PP 1 500
JFor One MeChaMICIAN . . L. oo it it e et ee tmce oo tmmae e meeaatasai i aeae e an 1 250
For one adjuster’s Nelper. oo oo it e e e i eeees e 720
10T 0me WabCHINAN . . ot et i it e e e e eee e aemaeee e e ean 720

6 U PR 5 990

Contingent erpenses, Office of Standard Weights and Measnres—
For purchase of materials and apparatns, and incidental expenses. .cooee et vieniamiee o, 2 500
[This increase is absolutely necessary in view of the new duty devolving on the Weights and Meas-
ures Oflice in connection with the construction and verification of electrical standards, and is
designed mainly for the purchase of the nccessary instruments and outfit. ]
For expenses of tho attendance of the American delegate at the meeting of the International
Burcaun of Weights and Measures, as provided for in the convention signed May 20, 1875, the
sum of 475, or so much thereof as may be necessary. ... ...l i e e 475

Total, contingent expenses, Oftice of Standard Weights and Measures ....... ........ e 2 975



REPORT FOR 18397—PART I. ABSTRACTS OF REPORTS FROM FIELD PARTIES. 11

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1897.

EASTERN DIVISION.

STATES EAST OF THI MISSISSRIPPI RIVER.

1. Maine. 10. Delaware. 19. Mississippi.

2. New Hampshire. - 11. Marylaund. 20. Michigan.

3. Vermont. 12, District of Columbia. 21. Wisconsin.

4. Massachusetts, 13. Virginia. 22, Ohio.

5. Rhode Island. 14. North Carolina. 23. Tndiana.

6. Connecticut. 15. South Carolina. ¢4, Illinois.

7. New York. 16. Georgia. 25. West Virginia.
8. New Jersey. 17. Florida. 26. Kentucky.

9. Pennsylvania, 18. Alabama. 27. Tennessee.

Progress sketches showing the localities of field work in the Bastern Division will be found
at the close of Part 1.

Connection of Mount Royal, near Montreal, Canada, with the primary triangulation of Vermont
and Neiw York.—In April, 1897, Assistant A. T, Mosman was directed to complete the primary
triangulation of Vermont and New York and to extend it to Mount Royal, at Montreal, Canada.
The scheme contemplated the ocenpation of Mount Royal for the measurement of the angle
between the stations *¢ Bellevue” and ¢ Dannemora,” in Vermout and New York, respectively, and
the observation at ¢ Mount Mausficld” of the lines to ¢ Bellevue,” ¢ Dannemora,” ¢ Bigelow,”
“Blueberry Hill,” and “Potato 11ill.” The inclusion of the stations “ High Gate,” ¢« Mount
Washington,” and ¢ Killington” was left to Assistant Mosman’s judgment, it being necessary to
learn something of the difliculties and the consequent amount of time and expense involved.

Assistant Mosman, accompanied by Assistant C. C. Yates, left Washiugton on the 19th of
April and arrived at Montreal on the 25th. A tripod and scaffold signal 40 feet in height was
erected on Mount Royal, and the station prepared for occupation. Meanwhile a signal pole was
placed on “ Mount Johnston,” and heliotropers were posted by Assistant Yates on ¢ Bellevue”
and “ Dannemora.” Owing to continued cloudy and rainy weather nd observations could be
obtained until May 15, and from this date to June 15 only eight days occurred on which observa-
tions were possible, The station was completed ou the 16th of June, and the party was then
moved to Mount Mansfield. The part of the summit locally known as ¢ the nose” was occupied,
and for the erection of the piers for the instruments it was necessary to transport by hand up a
steep clift 300 feet high all the requisite materials, such as cement, sand, broken stone, lumber,
3»11(1. water. The instruinents were mounted ready for observation by June 22, and meanwhile
Agsxstu.nt Yates was engaged in posting heliotropes at ¢ Dannemora,” ¢ Bigelow,” « Blueberry
Hl“y"’ and “ Killington ” and erecting a signal pole at ¢ Potato Hill.” But one observation was
obtained during the remainder of June, as the weather continued unfavorable, storms of rain,
snow, and bail being followed by a bhazy condition of atmosphere, which rendered the outlines
of the mountains only 20 miles distant hardly distinguishable. The party being still in the ficld
at th(; close of the year, the final statement of the results accomplished will be given in my next
report,.



12 UNITED STATES COAST AND GEODETIC SURVEY.

Hydrography on the coast of Massachusetts, beticeen Gloucester and Manchester.—Larly in August,
1896, the steamer Blake, under the command of Licut. Commander A. Dunlap, U. S. N., proceeded
from New York, where she had been undergoing repairs, to the coast of Massachusetts, under
instructions to execute a hydrographie survey of the region between Gloucester and Manchester.
Work was begun on the 12th of August and continued until October 31, when it was completed.
The work began at the limit reached by the Bache in 1895, and the same system of surveying was
followed. The lines of soundings were usually run at intervals of 100 metres and crossed at right
angles by another system of lines similarly spaced, but where channels or shoals required closer
development such additional lines as were necessary were run. Special attention was given to the
examination and development of known ledges and careful search was made for reported new oves,
Lientenant-Commander Dunlap reports the finding of an uncharted ledge about half a mile south-
southeast of Kettle Island Ledge. This, coming within the limits of his hydrographic sheet, was
carefully surveyed, but he was informed by Capt. William S. Douglas, of Magnolia, Mass., that
several other uncharted ledges exist to the eastward, to the southward, and to the southward and
westward of the one found.

Captain Douglas also reports au uncharted shoal, known as Saturday Night Shoal, in 8 fathoms
of water and about 1 mile south-southeast of Kettle Island Ledge. These reported shoals and
ledges, not falling within the limit of the projection furnished, were not investigated, but will receive
early attention. Lieutenant-Commander Dunlap, on the completion of his survey, proceeded with
his vessel to New York, arriving there on the 3d of November, and made immediate preparations
for the taking up of hydrographic work in Chesapeake Bay. The Blale sailed from New York on
November 12, and after encountering a severe gale off Winter Quarter light vessel, reached the
new working ground in the vicinity of Baltimore Harbor entrance on the 15th.

The Chesapeake Bay work will be treated of in a separate paragraph iu its proper geograph-
ical order.

The statistics of the Massachusetts coast work are as follows:

Arca sounded, in square geographical miles . ... ...l i e 15
Number of miles (geographical) ran while sounding. .oo.o oo ir et caaaeea 8331
Number of angles Mmeasured . . ..o\ .o o i e i e e 12 593
Number of soundings taken. ... ... .. ... .. ..... e e e e et 23 876
Numbor of tidal stations established ... ... .o i 2
Number of specimens of bottom preserved. .. .. ..o i it 55
Number of hydrographic sheots finished . ... .. L i iiiiaaeas 1

The naval officers attached to the party were as follows: Lieut. Commander A, Dunlap (in
command), Lieut. J. A. Shearman, Eusign A.T. Long, Ensign J. H{. Reid, Ensign H. A. Wiley,
P. A. Surg. C. M. De Valin.

Continuation of the hydrographic resurvey of Buzzards Bay, Massachusetts.~ At the close of the
last fiscal year the party on schooner Eagre, under the ecommand of Lieut. G. C. Hanus, U. 8. N,
was engaged on the hydrographic resurvey of the upper part of Buzzards Bay, and the statistics
of the work to June 30, 1890, are given in my last report. The work was carried on continuously
during the present year whenever the weather conditions permitted, and the party is still in the
field. Much time was necessarily lost for field work during the winter months, but the accumu-
lation of office work incident to a large season’s work and the overhauling of boats and -steam
launches kept the party fully employed. Of the four hydrographic sheets furnished the party
two have been completed and a third is well advanced. A large number of rocks and shoals
required special examination and development, and, considering this fact and the further ove that
all the soundings had to be done from small boats and launches, the amount of work accomplished
is very large. Lieutenant Hanus highly commends the zeal and eunergy displayed by all members
of the party. The naval officers attached to the -Eugre during the year were as follows: Lieut.
G. C. Hanus (in command), Lieut. W. A. Edgar, Ensign J. F. Hubbard (detached April 20, 1897),
Lnsign H. A. Wiley (reported on board May 14, 1897), Chief Yeoman William B. Proctor, and
Draftsman John T. Watkins (from July 21, 1896, to October 10, 1896). Seawen T. James, C, Cary,
and S. Petersen served as recorders, and H L. Wopschal served as tidal observer, all performing
© their duties in a satisfactory manner.

A full descriptive report accompanies Lieutenant Hanus’s annual report, and much valuable
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information and data for the new charts of this region are therein contained. The statistics of
the year’s work are given as follows:

Aren sounded, in squure geographienl miles .o .. .. Lol 38
Number of miles (geographical) run while sonnding. . .. .. ... ... ... .l 2 629
Number of angles measured while sounding ... ... . L iiiiiiao.. 31 310
Number of angles measured for determining buoys and signals. .. ..o ... .o........ 2288
Number of soundings taken ... oo oo ooe o i ieeie e 198 563
Number of tidal stations established -. ... .. ... . ..l 7
Number of spocimens of bottom preserved......... .. . ... e e 14
Number of hydrographic sheets completed ... ... ... ... ... . ... 2
Number of signals determined ... ... ..o oo e 144
Nuwber of buoys determined ... ..o oo it o i i itee i ieaaee e 19

Continuation of the hydrographic resurvey of Buzzards Bay, Massachusetts.—Early in July,
1896, the steamer Bache, under the command of Licut, Robert G, Peck, U.S.N., left New York for the:
purpose of executing a hydrographic survey of certain portions of Buzzards Bay, but was directed
to stop en route to repaint the buoys of the Long Island Sound speed-trial course and determine
and mark a position for the Nantucket South Shoal light-ship. The repainting of the trial-conrse
buoys was completed on July 10, and Lieutenant Peck then proceeded to New London, Conn., to
obtain from the Light-House Depot a buoy and sinker for marking the new position for the South
Shoal light-ship. The necessary examination to the southward and westward of Phelps Bank was
then made, and the new position for the light-ship was determined and marked by the 16th. This
position was subsequently approved and adopted by the Light-House Board, and oun the 17th of
October the light-ship was successfully moved to the position recommended. Lieutenaunt Peck pro-
ceeded to New Bedford on July 17 and at once began the regular hydrographic work assigned him,
which was laid out on four projections whose limits may be thus outlined: Sheets Nos. 1 and 2, on
a scale of 1-10000, covered the southern part of Buzzards Bay from the vicinity of Woods Hole to a
point about half a mile to the westward of Cuttyhunk; sheet No. 3, also on a scale of 1-10000,
included the shores on the north side of the bay between the Dumpling Rock and Gooseberry Neck;
sheet No. 4, on a scale of 1-20000, covered the central waters of the bay from a line drawn north-
northwesterly from Woods Hole to the extreme western limit of the resurvey. Of these sheets
Nos. 1 and 2 were completed during the season, and considerable work was done on No. 4, unfa.-
vorable weather preventing its completion. Sheet No. 3, from lack of time, was not begun. The
season closed on the last day of October, and, in accordance with instructions, Lieutenant Peck
then proceeded with his vessel to New York for repairs aud for preparation for further service on
the southern coast. .

The following is the list of naval ofticers attached to the vessel during the season: Lieut,
Itobert G. Peck (in command), Ensign H. K. Hiues, Ensign A. H. Davis, Ensign F. M. Russell,
Master at Arms Thomas A, Martin, Yeoman J. I., Dunn, Asst. Surg. M. K. Johnson, P. A. Surg.
Heury D. Wilson, Machinist A. J. Miskimon. Seamen John Craig, Jakob Jakobsen, and Andreas
Andersen served as recorders, and Yeoman J. L. Dunn as draftsman.

The statistics of the season’s work have been tabulated as follows:

Area sounded, in square geographical miles .. ... ..o .ot Lo 17
Distance run while sounding, in geographical miles ... ... ... ... . . . ..ol 9483
Number of angles meusnrel ... . ot it ittt oo e e taaaaeacee ceae e cneeaaae 13 668
Number of soundings taken ... ..o ot 44 166
Number of tidal stations established ... . .z oo i i aiiaaneaaan 3

24

Continuation of the topographical resurvey of Buzzards Bay, Massachusetts.—At the beginning
of the fiscal year, Assistant Stehman Forney, in accordance with instructions, proceeded to New
Bedford, Mass., for the purpose of completing the unfinished topographical sheets of the four parties
of the. previous year. He immediately organized two parties, one to be under his own immediate
direction and the other under the charge of Mr. William Bowie, and the former began work in the
vicinity of Marion, and the latter at Mattapoisett. Tho two sheets designated as the Sippican
and Mattapoisett sheets were completed by the end of August, and the parties then moved to
Horseneck Beach and Monument Beach, respectively, and began work on the unfinished Pada-
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naram and Pocasset sheets. These were completed by the end of October, and Assistant Forney
then took up the trigonometrical determination of light-houses in Buzzards Bay, and Mr. Bowie
returned to Washington. On the completion of the light-house determinations the party was
disbanded, and Assistant Forney, with a recorder, procceded to Newburyport, Mass., where a
plane-table survey of the docks and water front was made. This was finished by November, and
Mr. Forney then returned to Washington and was assigned to office duty.

The recorders and rodmen assigned to the Buzzards Bay parties were James M. Griffin, James
P. Keleher, Clarence Conard, Ross IHasbrouck, A. C. Forester, W. H. llalleck, John Lord Nisbet,
and A. 8. Tallman, and all rendered satisfactory service.

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

Number of stations oceupied for horizontal angles ... .. .. il 7
Area of topography surveyed, in squuare statute miles. ... ..o . iiiiiiaan 24
Length of coast line surveyed, in statute miles. .. .. o o i i e 34
Length of shore line of rivers and marsh line surveyed, in statute miles ..... ... .......... {8
Length of roads surveyed, in statute miles. .. ... . il 88
Number of topographic sheets finished . ... ..o i iomm i iiaiieaaaanamnns 5

Topographical survey of Naushon 'Island, Massachusetts.—llarly in July, 1896, Assistant W, 1.
Vinal, in accordance with instructions dated June 23, proceeded to Naushon Island, Massachu-
setts, and organized a party for the completion of its topographical survey. The north end of
the island was surveyed by Mr. Vinal in 1889, and the shore line of the southern portion had been
run by another party in the fall of the same ycar. Ifield operations were begun on July 9, and
continued to September 30, when the work was finished, the party disbanded, and Mr. Vinal
returned to Washington, Naushon Island is the property of Hon. Johu M. FForbes, and is prac-
tically an extensive private park. 1t is stocked with deer and other game, and trespassing being
strictly prohibited, it was necessary for the party to obtain a permit to go over the ground. This
was secured without difliculty, however, aund the party’s headquarters were located at Tarpaulin
Cove. Assistant Vinal reports that the contouring of the island was found complex and difficult
on account of dense woods and extensive tracts of Scotch broom, the latter being almost impassi-
ble and seriously interfering with the rapid progress of the survey. Numgrous carriage roads
and bridle paths, however, cross the island in various directions, and these greatly facilitated a
close inspection of the grounds, but added considerably to the details of delineation.

Messrs. k. E. Brinker, J. J. Carlisle, and J. I.. Nisbet were attached to the party as recorders
and rodmen, and revudered efficient service during the season. Assistant Vinal, after his return
to Washington, was engaged ininking and lettering topographical sheets, and on miscellaneous
duty, until again ordered to the ficld. His further services during the year will be noticed under
the proper geographical headings,

The statistics of the Naushon Island work are as follows:

Area surveyed, in square statute miles. ....... e et e etee et e 73
Creck and pond shore line surveyed, in statute miles.. .. ... oo iie v ool iiiiaiaann 10
Length of roads surveyed, instatute miles. ... ... ... .. L.l 62
Number of topographical sheets completed. ... ... .. ... coie i iii i 1

Special hydrographic examinations and surveys in Nantucket and Vineyard Sounds, and on the
Coast of Rhode Island.—Larly in October, 1896, Lieut. J. J. Blandin, U. S. N,, in command of the
steamer Endeavor, reached Nantucket Sound and in accordance with instructions proceeded to
make certain special hydrographic examinations and surveys required to complete the charts
of that locality and Vineyard Sound. A large tripod signal was erected on the eastern end of
Tuckernuck Shoal, and after the occupation of the stations on Tuckernuck and Muskeget islands
the sounding work began, and was continued at every favorable opportunity until completed.
Examinations were made off Monomoy Point; on Horseshoe Shoal, to the northward of Cross Rip
Light vessel, on Edward Shoal; to the eastward of Mortons Shoal; and to the northward of
Hawes Shoal. Tides were observed, during the progress of this work, at Hyannis, and the gauge
at this point was connected, by a week’s simultaneous observations, with the one at Edgartown.
The hydrographic examinations were rendered difficult by the scarcity and distauce of signals,
the hazy condition of the atmosphere, and the high winds which prevail at this season of the
year. Ou the completion of the Nantucket Sound work the survey of Tarpaulin Cove, Vineyard
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Sound, was taken up, a careful search being made for certain reported shoal spots. A hydro-
graphic examination was then made off Sakonnet Point, Rhode Island, after which the Endeavor
returned to New York, touching at New London, New Haven, and IHempstead Harbor en route.
On the 9th of November she proceeded to Baltimore, where preparations were immediately made
for further service of the Southern coast.

The statistics of the work in Nantucket and Vineyard Sounds are as follows:

Area sounded, in square geographical miles..... . . ... ... ... 14
Miles (geographical) run while sounding. ..o L 232
Nurmber of angles measured. . oo oot vamman ciii o i iaann e ctaeaeaaan 2 442
Number of soundings taken....oooooooeeea il et taeeeieeee e 10 896
Number of tidal stations established. ... ..o Ll 3
Number ot hydrographic sheets finished ... .. ... .. o . ... ... 4

Topographical survey of Marthas Vineyard, Massachusetts.—In the spring of 1897 two topo-
graphical parties, under the direction, respectively, of Assistants W, C. Hodgkins and W. 1. Vinal,
were put in the field for the purpose of making a complete survey of Marthas Vineyard, Massa-
chusetts, the interior of the island never baving been surveyed by the Coast and Geodetic Survey.
Assistant Hodgkins organized his party at Vineyard Haven carly in May, and without delay the
delineation of the topographical features was begun. At the close of the fiscal year fair progress
had been made in spite of unfavorable weather conditions, and an area of about 7 square miles
was completed. Assistant Vinal organized his party at Edgartown on the 7th of May, and he
also at once began field operations, and at the close of the fiscal ycar had completed an area
of abont 8 square miles. The parties being still in the field, the full results and statistics are
necessarily deferred, and will appear in the next year’s report.

Determination of the geographical positions of light-houses in Narragansett Bay and Providence
River, Rhode Island.—In June, 1897, Assistant 1. B, Wainwright, in aceordance with instructions,
proceeded to Narragansett Bay and Providence River, for the purpose of determining the geo-
graphical positions of light-houses which have been erected subsequently to the execution of the
triangulation of that locality. Incidentally he also made some trigonometrical determinations
desired by the commandant of Fort Adams, near Newport, R. L. The work was still in progress
at the close of the fiscal year, and the results aund statisties will therefore appear in the next
year’s report.

Telegraphic longitude determinations and magnctic observations at Albany, N. Y., Cambridye,
Muss., and Montreal, Canada.—To complete the scheme of primary longitude work of the United
States and strengthen its connection with Greenwich, the lines Albany-Cambridge aud Albany-
Montreal were required, the latter point bhaving been well determined (in 1892) relatively to
Greenwich by cable exchanges of time signals by Prof. C. H. McLeod, of McGill University,
Montreal, and Prof. H. H.Turner, of the Greenwich Observatory, the observers exchanging stations
in the midst of the series. Assistants C. H. Sinclair and R. L. Faris were charged with the
cxecution of this work, and the latter also with the determination of the magnetic elements at
cach station, and left Washington for Albany and Cambridge respectively on the 19th of August,
1896. At Albany Assistant Siuclair found the pier of 1891, in the ground of the Old Dudley
Observatory, still in place, erected a wooden observatory over it, completed the necessary
arrangements with the Western Union Telegraph Company, and was ready for observing by the
22d. Meanwhile Assistant Faris had prepared the Cambridge station, the granite pier used in
the original trans-Atlantic work being used, and was also ready for observing, but on account of
cloudy weather time observations were not obtained until the 25th. Signals were exchanged
between the two stations on August 25, 26, 28, 29, and 30, and again after the interchange of
observers on August 31, September 1, 4, 7, and 8. Assistant Sinclair then moved the Cambridge
outfit to Montreal, where Prof. C. lI. McLeod kindly placed at his disposal the observatory and
trau-sit Dier of the McGill University, so that no tune was lost in preparing a station, and
Assistant Faris remained at Albany. Arrangements with the Western Union and the Great
Northwestern Telegraph companies having been concluded, observations began at both stations
on the 16th. Time exchanges between Albany and Montreal took place on September 16, 20, 24,
28, and October 9, and again after interchunge of observers, on October 10, 15, 19, 21, and 26, the
Intervals between dates being caused by unfavorable weatler,
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After completing the line the Montreal instruments were taken by Assistant Ifaris to the
New Dudley Observatory, Assistant Sinclair remaining at the Old for the purpose of counecting
the two, which are about 7+2 apart in longitude. The method of conducting this work was
slightly different from that ordinarily used, as it was desired to compare the differential chro-
nometer rate derived from the time observations, which involved the personal equation of the
observers, with that derived from the arbitrary signals, which is independent of the observers.
This was accomplished by exchanging signals twice during the observations of the regular star
list and by interchanging observers on alternate nights, The two differential rates were found to
disagree, but further experiments showed that the differential rate derived fromn the arbitrary
signals was uniform. In all, eighteen results for difference of lougitude were obtained from eight
nights’ observations, viz, October 29, 30, 31, and November 1, 2, 7, 9, 10, This completed the
longitude work of the season.

At Montreal a local triangulation was executed to connect the longitude station with Mount
Royal, which is a point of the primary triangulation extending northward through the Hudson
River and Lake Champlain valleys. A base 354 metres in length was measured by means of a
steel tape belonging to the McGill University, and a gas-pipe signal 65 feet in height was erected
on Mount Royal. Assistant Sinclair was also directed to occupy Mount Royal for the measurement
of the primary angle at that point between ‘Bellevue” and ‘Dannemora,” but bad weather
prevented the execution of this part of the scheme.

Magnetic observations, declination, dip, and intensity, were made by Assistant IFaris during
the progress of the longitude work at Montreal, in the grounds of the McGill University, in the
Old Dudley Observatory grounds at Albany, and at Hon. Verplanck Colvin’s magnetic station,
also in Albany. Two days’ observations were made in each case.

On the completion of the work Assistants Sinclair and Faris returned to Washington, and
were engaged on their computations and records until again assigned to field duty. Their further
services during the year will be mentioned under the proper geographical headings.

Continuation of the hydrographic surveys to the southward of Block Island Sound and off Mon-
tank Point, and special evaminations at various points.—At the close of the last fiscal year the
party of the steamer Fndeavor, under the command of Lieut. W. S. Benson, U. S. N., was
engaged on the hydrographic surveys oft Montauk Point and to the southward of Block Island
Sound, and the progress to that date has already been reported. The work was continued during
the present fiscal year and was completed by September 24. Lieutenant Benson, however, was
relieved of the command of the vessel -on August 15 and was succeeded the same day by Lieut.
J.J. Blandin, who was previously serving in the party. Special hydrographic examninations were
also made off Brightmans Beach, Rhode Island, near buoy No. 14, in Fighers Island Sound, and in
Greenport Harbor, Long Island. Lieutenant Blandin’s report of the season’s work contains much
valuable data for the correction and bringing up to date of the charts of the localities surveyed
and examined.

The naval officers attached to the Endeavor during the season were as follows: Lieut. W, §,
Benson (in command until August 15, 1896), Lieut. J. J. Blandin (in command from August 15 to
close of the work), Ensign I. K, Seymour (joined the vessel September 5), Ensign C. A. Brand
(joined the vessel August 17), Pay Yeomaun C. Lee Green, Machinist J. C. Richards, and Writer
Elijah H. Phinney.

The statistics of the work may be summarized as follows:

Area surveyed, in square geographical miles. .o ..o ool e 373
Miles (geographical) Tun while sounding .. ... .. ie i 764
Number of angles mMeEasured. .. oo.enonen oo oot et ai e e ccaeanaa e eea e e s 3239
Number of soundings taken......o.....o. ..., R R 10 051
Number of tidal stations establiShed .. oo . oo n oo ot e teeaaecmccce cocmmeamraneaean 3
Number of current stations oceupicd. oo .. ..o .. iiii i e aas eeea 3
Number of specimens of Dottom Preserved.. ... .coooo e it eeeoaeanamnn iomeam e aeanes 185

Number of hydrographic sheets completod ... .o oueoe it iiiiaiiiaat e et 3

On the completion of the work the Endearvor proceeded to Nantucket Sound for the purpose
of making further surveys and special hydrograplic examinations in that locality and in Vineyard
Sound.
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This work has been noticed in tho preceding paragraph.

Continuation of the topographical resurvey of the south shoves of Long Island, New York.—On
July 1, 1896, Assistant C. T. Iardella, in accordance with previous instructions, proceeded to Long
Island, accompanied by Aid H. C. Denson, and organized a party for the continuation of the
topographical resurvey along its southern shores, Operations were begun July 3 near Canoe
Place, where the previous season’s work terminated, and the survey was continued eastward to
Amagansett, where the party was disbanded October 15. The strip of topography executed
varies from a quarter of a mile to 2 miles in width, and embraces an area of about 26 square miles,
and was delineated on a scale of 1-10000 on four topographical sheets.

The actual shore line and a narrow fringe of topography adjacent thereto had been previously
surveyed and does not therefore form a part of the present season’s work. Assistant Iardella
highly commends the valuable service rendered by Aid H. C. Denson, who, during a eonsiderable
portion of the season, on account of his chief’s ill health, was practically in charge of the conduct
of the work.

The statistics of the season are given as follows:

Area surveyed, in square statuto miles -. .. cooeenoiea i, 25¢
Longth of general coast line surveyed, instatutemiles...... .. ... ... ... . ... 9
Length of ¢reek shore line surveyed, in statutomiles.......... ... ..o . .. .. ... 44
Length of pond shore line surveyed, in statute miles ... oo oL 10
Length of roads surveyed, in statute miles ... ..............oo. L. 1183
Number of topographical sheets comploted...... ... ... ... o L llllL 4

Messrs. Iardella and Denson returned to Washington at the close of the season’s work, and
were engaged on their office work until assigned to other duty. The further field services of Mr.
Denson will be mentioned under the proper headings elsewhere in this report.

Continuation of the tidal record and the automutic tidal indicator «t Fort Hamilton, New York
Harbor,—The self-registering tide gauge at the Fort Hamilton tidal station, established in Decem-
ber, 1892, has coutinued in successful operation throughount the entire fiscal year, and an unbroken
record has been received. Tidal Observer J. G, Spaulding has continued in charge of the station,
and, as heretofore, has made the monthly tabulations and forwarded them with the original mare-
grams to the office. Mr. Spaulding has also had charge of the tidal indicator, which has continued
to work satisfactorily.

Eatension of the transcontinental ave eastward lo capes May and Henlopen.—The party of
Assistant F. W, Perkins, engaged on the reconnaissance and triangulation to extend the trans-
continental arc eastward to capes May and Henlopen, took the field in the latter part of the
previous year, and an account of the progress made to June 30, 1896, is given in my last report.
The work was continued in the preseut year and progressed satisfactorily until August, when an
unusually long-continued period of unfavorable weather set in and very much retarded the obser-
vations. Many of the lines of the triangulation were from 20 to 28 miles in length, and these
could only be observed on rare occasions, on account of the persistent hazy and smoky eondition
of the atmosphere. Assistant Perkins reports that the average number of days per month on
which observations were possible was only eight, although heliotropes, and finally night signals,
were used to facilitate operations. Tour observers, viz, Assistants I, W, Perkins, W. B. Fair-
field, and John Nelson, and Extra Observer G. A. Yairfield, took part in the work, so that four
Stations were occupied simultaneously, thus much reducing the time and cost of the survey. The
cyclone which swept over the country in September destroyed four of the observing towers and
did much damage to tho lofty signal poles of several stations, but a judicious redistribution of
the observers prevented any serious interruption of the observations, althongh the labor and
éxpenses of the construction party, under the charge of Foreman Jasper S. Bilby, were much
?ncreased. Assistant John Nelson was relieved from duty in the party in December, as his serv-
lces were then required in the survey of Lake Pontchartrain. By Jaunuary 20 the observations
at all stations excepting two were completed, and Assistant Perkins was then graunted a furlough
to elmjble him to attend to personal business affairs in Europe, the charge of the party then
devolving upon Assistant W. B. Fairfield. The weather during January and February was cold,
stormy, and generally unfavorable for observations on high signals, but the work was finally
completed on the 17th of February and the party disbanded. Assistant W. B. Fairfield and

6584——2
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Extra Observer G. A. Fairfield returned to Washington, and were engaged on their computations
and other office work, the former until March 16, when he was assigned to field duty on the
oblique are in Alabama, and the latter to the close of the fiscal year. Assistant F. W. Perkins,
on the expiration of his furlough, reported for duty on the 2d of June, and from that date to
the closc of the fiscal year was also engaged on the computation of the season’s results. The
statistics furnished by Assistant Perkins include the work of the whole season, viz, from April,
1896, to February, 1897, and are as follows:

Area of reconnaissanco executed, in squarc statute miles....... .. ... . .ol 1700
Number of old points recovered ... .. .ceoit oottt i i aae e i 9
Number of new primary points selected ... ... .o o iiiiiiiaaeaea 18
Number of towers crected and reerected . ........ .. ... iiiiiiiiiiiiiii e 13
Average height of towers, in feet. . ... ... L i iiiieiienan 100
Number of tripod signals erected and reerceted ... ..o it il o 5
Number of poles erected and reerectod . ... oo oioe i ieiiee e it e e 19
Average height of poles above towers, infeeb. ... .. .. .. . iliiiiiaiann 102
Number of stations occupied for horizontal directions ... ... ... . . .. ii-aeene 16
Number of directions determined. ... coe.oioot it oit i iiiiaeiaieaaaaaanan ... 287
Number of points determined ... ... . . i aiaeea 66
Number of pointings mMAde ... oo i n it it it it e e i e 16 597
Area of triangulation executed, in square statute miles ... ... ... ... iciiaeeoa-t 1970

Continuation of the tidal record and the avtomatic tidal indicator at Reedy Island, Delaware
River.—The automatic tital indicator at Reedy Island Quarantine Station, Delaware River,
established in January, 1396, has continued in successful operation during the fiscal year. The
tidal record, by means of a self-registering tide guuge erected at the same station, has also
been continued, but several bad breaks have occurred during the year. The tidal station and
indicator are under the direction of Dr. A. H. Glennan, of the Marine-}Hospital Service.

Telegraphic determination of the difference of longitude between Washington, D. C., and Dover,
Del.; also latitude and magnetic determinations,—In the latter part of April, 1897, Assistants
C. H. Sinclair and O. B. French were directed to determine the difference of longitude between
Washington, . C., and Dover, Del.,, connect the Coast and Geodetic Survey Station and the
New Naval Observatory, and make incidental latitude and magnetic observations. On May 1,
Assistant O. B. Irench proceeded to Dover and prepared the station in the usual manner,
Assistant C. L. Sinelair meanwhile occupying the Coast and Geodetic Survey Observatory.
Unfavorable weather prevented observations betore the Tth, and the first exchange of signals was
made on that date. Further exchanges were obtained on May 8, 9, and 15, bad weather again
intervening from the 10th to 14th. The observers then interchanged stations, and observations
were made on May 17, 18, 19, and 20. The longitude station at Dover was located in the grounds
adjoining the county court-house and was subsequently conuected with the court-house cupola,
a point of the primary triangulation. At Dover, Assistant French determined the magnetic
declination, dip, and intensity on two days (May 7 aud 8), and Assistant Sinclair determined
latitude by sixty-seven observations on seventeen pairs of stars, during four nights, using a zenith
telescope and the Talcott method.

This latitude and an examination of the country south of Dover for the selection of a suitable
site for a station for observing variation of latitude will be mentioned in another paragraph under
the head of Special Operations.

On the completion of the Dover work, Messrs. Sinclair and French determined the difference
of longitude between the Coast and Geodetic Survey Observatory and the New Naval Observatory,
both stations having previously been connected with the Old Naval Observatory. Signals were
exchanged on the nights of May 25, 26, 27, and 29, and again, after the usual interchange of
observers, on June 1, 2, and 5. Cloudy weather then setting in, the fourth night in the second
series was dispensed with, especially as the observations obtained were very accordant and highly
satisfactory. Assistant French then determined the latitude at the New Naval Observatory
Station by ninety-eight observationson twenty pairs of stars during six nights, the point of observa-
tion being finally referred to the center of the elock room of the Observatory. Messrs. Sinclair

" and French were then engaged on office duty, the former until June 20, when he was again assigned
to field duty, and the latter, until the close of the fiscal year.
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Continuation of the tidal record at the tide-gauge station at the United States Navy-Yard, Wash-
ington, D. C.—The self-registering tide gauge established in 1891 at the Washington Navy-Yard
tidal station has been kept in suceessful operation throughout the entire fiscal year, and a contin-
uous record has been obtained. As heretofore, the gauge has been under the charge of the chief
of the tidal division of the office.

Resurvey of Chesapeake Bay and tributaries—Triangulation of Patapsco River and upper part
of bay from Kent Islund to Pooles Island.—A resurvey of Chesapeake Bay having become
necessary on account of the numerous and extensive changes that have taken place since the old
survey, arrangements were made to execute the work as rapidly as possible, and several parties
have been engaged on this duty during the present year. The triangulation of the portion from
Kent Island to Pooles Island and of Patapsco River was assigned to Assistant D. B. Wainwright,
who took the field early in July, 1896. As far as possible the points determined in the original
triangulation were to De utilized, but in many cases these had been obliterated by the crosion of
the shores, or destroyed by thoughtless or malicious persons. A sufficient number, however, were
recovered to serve as a basis for the new work and to permit of the rapid determination of
tertiary points for the topographiecal and hydrographical parties. Assistant Wainwright first
made a recounaissance of the river for the recovery of old points and the location of new ones,
aund then erected the necessary signals. This was completed by the end of the month, at which
time he was joined by Messrs. R. B. Derickson, . F. Weld, and F. Douglas Sheetz, who had
been assigned to the party as recorders.

The triangulation naturally divided itself into two classes, that of the bay, with lines of sight
from 5 to 18 miles in length, and that of the river, with lines varying from 1 to 4 miles. An effort
was made to so arrange the work that the best weather should be utilized on the long lines and
the shorter ones being observed at any conveunient interval, but unfortunately the atmospheric
couditions were uniformly unfavorable thronghout the season. The thick haze which constantly
brevailed formed an insuperable obstacle to the rapid prosecution of the work and proved very
trying to the observers. The triangulation of the river from Fort Carroll to the mouth presented
no great difliculties, the lines being short, but the bay work was much retarded by the unfavorable
weather conditions already mentioned. The scheme of triangulation followed very closely that of
the original survey of fifty years ago, but in most cases the old points were not recovered. Special
attention was given to the marking of the new stations, so as to insure as far as possible their per-
manency and consequent availability for use in the future, and positions of points were furnished as
vromptly as was practicable to the topographic and hydrographic parties working in the vicinity.
The triangulation of the bay was connected with that of the transcontinental are by observing
upon “Linstid” and “Clough,” two stations of the latter, from four of the bay stations, and upoun
“Turkey Point” and ¢ Still Pond” from “Pooles Island.” The whole area covered by the
triangulation presents little relief, and in consequence many buildings and other objects which
would constitute natural signals for the topographer are masked by trees and are invisible from
the principal stations, but as many as were practicable were determined in lien of temporary
artificial signals. At North Point, which is noted for its miasmatic conditions, several members of
the party suffered from malarial affections, and Assistant Wainwright was so ill that he was
compelled to apply for relief from duty for a period of two weeks, aud Assistant W. C. IHodgkins
was detailed to take charge of the party during his absence. The season closed on the 9th of
December, all the work laid out for the party having been completed except a portion of the
observations at ¢ Millers Island ” which were not obtainable on account of the length of the lines
and the impenetrable haze. The party was disbanded, and Messrs. Wainwright, Derickson, Weld,
and Sheetz returned to Washington, Foreman John Kenney remaining two days longer to attend
to the proper housing of the naphtha launch used for the transportation of the party on the field.

Assistant Wainwright in lis report commends all members of the party for the zecal and
efliciency displayed in the execution of their respective duties, and attributes much of the success
achieved in spite of adverse circumstances to their hearty and intelligent cooperation.

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

Area of triangulation exccuted, in square statuto MIles <. oonvn e e e e e 150
Number of signal polos ereeted ... . ... oo it e e et 14
Number of tripod and observing scaffolds built ... .. .. o it e e e 3
Number of stations occupied for horizontal angles........ooee oo ouioo.. et eieieeeeaaa 14

Number of geograplical positions determined ...... .........ou. iiierioieieaienaaee e 35
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Assistant Wainwright was engaged on miscellaneous duty at the office until again assigned
to field duty. His further services in connection with the laying out of the Chesapeake Bay speed
trial course will be mentioned under the head of Special Operations.

Resuwrvey of Chesapeake Bay and its tributaries—Hydrography in the vicinity of Baltimore
Harbor entrance.—The steamer Blake, under the command of Lieut. Commander A. Dunlap,
after the completion of surveys on the coast of Massachusetts, proceeded to Chesapeake Bay
for the purpose of making a hydrographical resurvey of the vicinity of Baltimore Harbor
entrance, aud reached Baltimore on the 15th of November, 1896. Preparations for the execution
of the survey were at once made, the first requirement being the establishment of a tidal station;
Bodkin Point and Seven IFoot Knoll light-house, both proving unsuitable or impracticable,
Sparrow Point was finally selected, and there the tide gauge was set up and a reference bench
mark established. The sounding work was then commenced and was carried on until the end
of vecember, when the severe cold weather compelled a temporary cessation. The work was
resumed as soon as the weather conditions permitted and was still in progress at the close of the
fiscal year. From March 17 to April 24, however, the work was interrupted by the laying out
of the speed trial course (described under the head of Special Operations), and from June 21 to 26,
inclusive, by the attendance of the Blake’s party at the speed trial of the torpedo boat Ioote,

The statistics of the work from November 16 to the close of the fiscal year are tabulated as

follows:

Arca sounded, in square geographical miles........ooo eeiaii il e e e 41
Distance run while sounding, in geographical miles... ... ... ... .. i .ao-s 828
Number of angles measurod. ... oo ittt ceiia e cmee e 7 549
Number of soun@ings taken . ... ... it i it e e 41 761
Number of tidal stations established... ... ... . . .. .. e B
Number of specimens of bhottom preserved.... ... .. .ccoie it ottt aaaaann 1
Number of hydrographic sheets worked UPOn... oo i it iii i i i iiaan e B

It should also be mentioned that in order to obtain a sufficient number of points for the execu-
tion of the hydrography, it was necessary to determine them by triangulation, as many of the
stations of the old survey have been lost or obliterated. Ten observing tripods and scaffolds from
25 to 40 feet in height were erected, and from them and four additional stations horizontal angles
were measured with a theodolite.

The naval officers attached to the Blake during the work were as follows: Lieut. Commander
A. Dunlap (in ecommand), Lieut. J. A. Sherman (until January 8, when he was detached), Ensign
J. H. Reid, Ensign H. A. Wiley (until May 11, when he was transferred to the Fagre), Ensign . B,
Sullivan (from June 9 to June 30), Ensign Powers Symington (from May 7 to June 1),

Resurvey of Chesapeake Bay— Triangulation and topography of Chester River, Maryland.—Early
in the fiscal year Assistant J. A, Flemer was detailed to make a secondary triangulation of
Chester River, Maryland, from Deep Point to the mouth, to connect the same with the triangula-
tion of Chesapeake Bay, and to execute a topographical survey over the same limits. Leaviug
Washington on the 11th of July, Assistant Flemer, after purchasing in Baltimore the necessary
signal material, proceeded to East Neck Island, Kent County, Md., to make a rapid reconnaissance
and to select a suitable stopping place for his party, and was there joined on the 13th by Messrs.
G. W. Nelson, F. C. 8. Hunter, and J. M. Slemouns, who had been assigned to him as recorders
and rodmen.

By July 27 the signals needed for the work were located and erected, and the observation of
borizontal angles was begun the following day at ‘“Deep Point” station, the uppermost one of the
Chester River series. By August 27 the eighteen stations comprising the scheme were all occupied
and “Love Point” was reached. It was expected that by the time these observations were
completed the party under Assistant D. B. Wainwright would have rcached the mouth of the
Patapsco and determined the line ‘“Bodkin Point”’-“Swan Point” as a base for the Chester
River scheme, but delays caused by unfavorable atmospheric conditions had occurred, and the
length and position of the required line was not yet determined. To avoid further delay Assistant
Flemer accepted the line ¢ Bodkin Point”— North Point” in lieu of the desired base, and
reoccupied the terminal stations of his scheme for the additional angles necessary to make the
new connection, The computation of the triangulation was then made as rapidly as possible, and
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meanwhile Mr. G. W, Nelson was engaged in permanently marking the station points. The
topographical work was begun on the 16th of September and carried on continuously until the
25th of November, when the setting in of inclement weather compelled the disbandwment of
the party. Assistant Flemer, after spending the remainder of the month in making deseriptions
and sketches of the triangulation stations, returned to Washington, where he was engaged on
office work and computations until again assigned to field duty. In his report Mr. Flemer states
that the weather during the season was generally favorable for topographic work, but that the
smoky and hazy condition of the atmosphere greatly retarded the triangulation, espeeially when
the longer lines of the Chesapeale Bay proper were reached.
The statistics of the season’s work from July 13 to December 2 are as tollows:

Arca of trinngulation, in squarestatute miles. ... ... Lol 150
Number of signuls erected.......ooon i 17
Number of stations occupied for horizontal measures............. ... .. ... .. ...l 18
Number of geographical positions determived. ... ... ..o ... . i 27
Area of topography surveyed, in square statutemiles . ... ... ool 14
Length of river and coast shore line surveyed, in statute miles.... ... .. ... ... ... ... 58
Length of pond and creek shore line surveyed, in statute miles.... ... . _ ... .. ... 13
Length of roads surveyed, in statute miles. .. ... ..o oL L.l 31
Number of topographic sheots finished. .. oo.ommain o i iiiiiaae 4

The resumption of the work in the spring of 1897 will be found noted in the next paragraph.

Reswrvey of Chesapeuake Bay— Resumption of the topographical survey of Chester River, Maryland,
in the spriny of 1897.—In the latter part of April, 1897, Assistant J. A. Flemer was directed to
resume work on the topographical resurvey of Chester River, Marylaud, and accordingly, on the
4th of May, proceeded to East Neck Island for that purpose. The party was immediately
organized, and Boyles Landing was chosen as headquarters as being centrally located for the
unfinished areas. Actual field work began on the 7th and was continued to the end of the fiscal
vear, at which time the party was still in the field and making good progress. Messrs. Howard
D. Humiston, Thomas 1&. Cottmann, and Buford Lynch served as recorders and rodmen, and Capt.
C. L. Watkins furnished the party with transportation, all performing their respective duties in a
very satisfactory manner. The party being still in the field, the complete statement of results is
necessarily deferred, but the following partial statistics showing the work accomplished to June 30
have been furnished by Assistant Flemer: )

Area of topography surveyed, in square statuto miles.. ... ... ... .o ...l 12
Length of river shore line surveyed, in statute miles. ... ... ... ... ... .. ... 40
Length of creck shore line surveyed, in statute miles... ... ... ... ... ... 0
Length of roads surveyed, instatute miles..... ... ... o ool 21

Resurvey of Chesapeake Bay— Triangulation from the mouth of the Potomac River northward.—
In Mareh, 1897, the Navy Department having requested the determination of a speed trial course
in Chesapeake Bay, the necessary triangulation was assigned to Assistant D. B. Wainwright, who
was instructed to make the work of such a character that it would be available for and form part
of the regular scheme for the resurvey of Chesapeake Bay, thus accomplishing a,double objeet.
This duty occupied Mr. Wainwright and his aid, R. B. Derickson, from Muarch 17 to April 23, and
a detailed account of the work will be found in connection with the description of the laying out
and marking of the trial course under the head of Special Operations.

Resurvey of Chesapeake Bay and its tributaries— Hydrographic survey of the southern branch of
KElizabeth River, erection and determination of signals at Baltimore entrance, and current observations
«t various points.—Early in July, 1896, Lieut. E. . Tillman, U. 8. N, assumed command of the
schooner Matchless, which had been rebuilt at Baltimore, and organized a party for the Lydro-
grapbic survey of the water front of the southern branch of Elizabeth River. Sailing from
Baltimore on the 19th, Norfolk was reached on the 23d, and the erection of signals and the
establishment of a 4ide gauge were at once undertaken. The sounding work began on the 11th
of August and was completed by the 26th, The statistics of this work are as follows:

Number of iiles of sounding lines run................ e e creieeeieaeaas 264

Number of angles MeasBUTed. - oo ..ot ie ittt e it et e e e 1058
Number of soundings takon «.oo oo oo, oo et e e e e e 2 509
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From September 5 to October 23 the party was engaged in rendering assistance in signal
building and in furnighing transportation to the triangulation party under the charge of Assistant
J. B. Baylor. On the 24th of October Lieutenant Tillman with his vessel proceeded to Baltimore
and immediately began the constraction and determination of signals for the resurvey of Baltimore
entrance. 'This work was completed on November 16, and preparations were then made for a
systematic series of current observations in Chesapeake Bay. The actual observations began on
the 5th of December, but in a few days were discontinued on account of the lateness of the season
and the setting in of very inclement weather. The Matchless reached Washington on the 13th of
December and remained until March 16, a hasty survey of the Washington Navy-Yard water
front being made on the 13th. From March 16 until April 18 the party assisted in the laying out
of the 243 mile speed trial course in Chesapeake Bay, a full account of which will be found under
the head of Special Operations, and then resumed the current observations in the vicinity of
North IPoint, the tide gauge for the reduction of the work being previously located at Sparrow
Point. On the completion of this station similar observations were made until June 16 at a
station 3% miles east of Seven Foot Kunoll Light, and subsequently at a channel station nine-tenths
of a mile east by south from Sandy Point Light. The observations at the latter station were still
in progress at the close of the fiscal year,

The following named officers comprised the party of the Matchless: Lieut. . H. Tillman (in
command), Naval Cadet A.J. Wadhams, Nautical Expert John Ross (detailed from the office
August 2 to August 28), Pay Yeoman A. B. Camerden, and Ship’s Writer J. W. Clift. Pay
Yeoman A. B. Camerden served as vecorder, and Ship’s Writer J. W. Clift and Carpenter’s Mate
Matt Solvin served as tidal observers. )

Resurvey of Chesapeake Bay—Triangulation of southern portion.—On the 24th of July, 1896,
Assistant J. B. Baylor was directed to proceed to the lower part of Chesapeake Bay, for the
trigonometrical determination of the geographical positions of lighthouses and other promineunt
objects available for use in the topographic and hydrographic resurvey. Work was begun at
Cape Henry, where both the old and new lighthouse towers were occupied, and angles of the
main scheme were measured. A number of subsidiary points were also observed upon and
the two towers were connected by a small triangulation, from a base of' 250 metres measured for
the purpose.

The lighthouses at Old Point Comfort, Back River, and Cape Charles were then occupied in
succession, the progress of the work, however, being seriously retarded by the same unfavorable
weather conditions experienced by the other parties operating in this section of the country.
The following additional lighthouses were observed upon but not occupied, as well as a number
of prominent objects and artificial signals: Thimble Shoal, Old Plantation, Cape Charles (old),
Newport News, Nansemond River, New Point Comfort, and York Spit. From September 5 to
October 23, Lieut. E. H. Tillman, U. 8. N., in command of the schooner Matchicse, assisted in
erecting signals and searching for stations of the old triangulation, and furnished transportation
to the party, having been directed to report to Assistant Baglor for that purpose.

The last obscrvations at the new lighthouse at Cape Charles were made on the 14th of
November, and efforts to prosecute the work after this date proved futile, on account of the
smoky and hazy condition of the atmosphere. The season’s work was therefore closed on the Tth
of December, and Assistant Baylor returned to Washington, where he was engaged on his
office work and computations until again assigned to field duty.

Latitude and magnetic determinations at Roundhill and Leesburg, Va.—On June 21, 1897,
Assistant C. H. Sineclair, in accordance with instructions, proceeded to Roundhill, Va., for the
purpose of determining latitude and the magnetic declination, dip and intensity. Similar
observations were then made at Leesburg, Va., and at the latter place stones were set to mark
a meridian line. The maguetic observations occupied two days at each station. The latitude
observatious being primarily for the selection for the International Geodetie Association of a
suitable station for the continued observation of variations of latitude, will be mentioned at
greater length under the head of Special Operations.

Magnetic determinations and establishment of meridian lines at various points in the Stute of
Virginia.—On May 1, 1897, Assistant J. B. Baylor, in accordance with instructions, proceeded to
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Richmond, Va., for the purpose of determining the magnetic declination, dip and intensity, and
establishing a meridian line for the benefit of local surveyors in testing and adjusting their
compasses. The ends of the meridian line were permanently marked by granite posts.

Similar determinations of the magnetic elements were then made at Accomac Courthouse,
Norfolk, and Greenville Courthouse, aud meridian lines similarly marked were also established at
each of the points named. On the completion of this duty, on May 29, Assistant Baylor returned
to Washington, and was engaged on office work and computations until the close of the fiscal
year.

Continvation and completion of the tidal record at Port Royal, 8. C.—The series of tidal obser-
vations, by means of the self-registering tide gange, set up in April, 1896, at the Port Royal Naval
Station, was continued during the present fiscal year until April, when it was completed. The
tidal station was in charge of Mr. B. W, Weeks, who has now been transferred to the new tidal
station at Fernandina, Fla.

Hydrographic resurvey of Savannal River entrance—In January, 1897, the steamer Endeavor,
under the command of Licut. J. J. Blandin, U. S. N,, having fitted out in Baltimore sailed for
Savannah, Ga., for the purpose of making a resurvey of the outer bar and the entrance to the
Savannah River. Irom January 21 until February 8 the party was engaged in building and
locating signals, determining positions of buoys and establishing tide gauges, and on the 9th
the regular sounding work was begun. The area surveyed extends from outside the bar to
the jetties and embraces the shoals to the northward and southward of the channels. The
entrance to Calibogue Sound as far as Braddock Poiut was also surveyed. Considerable changes
in the shore line have occurred since the old survey and numerous changes in the shoals to the
southward and eastward of Braddock Point, to the southward and eastward of Daufuskie Island,
and to the eastward of Tybee Island, are reported. The great amount of stormy and foggy
weather serionsly retarded the progress of the work, and prevented as thorough an examination
of the shoals as would otherwise have been made, but the data secured are belicved to be
sufficient for the interests of navigation. The season’s work closed on the 29th of April and the
party returned to Baltimore on the 4th of May.

The statistics of the Savannah River entrance work are as follows:

Area sounded, in 8quare geographical miles. ..o oo oiu oot it i i i aan 84
Number of miles (geographical) run while sounding. ... .oieeniiioieioa i, 519
Number of angles Ieasured . . oo .. .t it e it it e aeeaan. 1 526
Number of soundings taken ... ... ... o i iceaaaeaeas 27 572
Number of tidal stations established. .. .. . oo i i it 5
Number of topographical sheets comploted.. .. ... . .. ..ol 1

The FEndeavor is now en route to Buzzards Bay, Massachusetts, having left Baltimore
on June 28, and i8 now commanded by Lieut. Commander C. F. TForse, U. 8. N., who relieved
Licutcnant Blandin June 18.

Resurvey of Brunswick Bar, Georgia.—In accordance with the provisions of the river and
harbor act of June 2, 1896, a resurvey of the outer bar of Brunswick Harbor, Georgia, under the
direction of the honorable the Secretary of War, by an officer of the Coast and Geodetic Survey,
was required, and Lieut. Robert G. Peck, U. S. N,, in command of the steamer Bache, was sclected
for this duty. Tfor an account of the work see under the head of Special Operations.

Geodetic connection of the Atlantic and Gulf coasts of Florida.—In the latter part of December,
1896, Assistant Herbert G. Ogden was directed to proceed to Florida for the purpose of connect-
ing the triangulation of the east coast, in the neighborhood of Fernandina or Jacksonville, with
that of the west coast at or near Cedar Keys.  The method of accomplishing this, by a scheme
of triangulation or by a traverse line c¢hecked and controlled by astronomical azimuths, was to
depend upon the physical conditions of the country, and a reconnaissance was therefore necessary
to determine which was the most feasible and practicable, Mr. Ogden left Washington on the
31st of December and reached Jacksonville the following day, and was there joined by Aid I, C.
Denson, who had been assigned to the party. The old trigonometrical stations ¢ McGirts Creek”
and “Big Creek” were recovered without difficulty, and the party was then organized on January 5
at Baldwin Junction. A preliminary examination of the country developed the fact that the
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opening of many liyes through heavy timber would be necessary to carry out a schewe of triangu-
lation, and that the labor'and expense would cousequently be very great. Further investigation
showed that the roadbed of the railway afforded favorable opportunities for a traverse line, and
for direct measures of distances by means of a standardized steel tape. Some experimental meas-
ures were mmade over a distance of 3 miles, the tape being laid on the rails, to determine the most
favorable conditions, and whether by this method the requisite degree of accuracy could be
obtained. It was found that the results were very satisfactory during cloudy weather, but much
less so during bright sunshine, and it was subsequently decided, therefore, to make all the meas-
ures at night. Meanwhile, two lines, 34 and 43 miles in length, had been opened from “Big
Creek” to the railroad, and to save the time and expense incident to reobserving the line
“McGirts”-“Big Creek” the work was based on “Big Creek” alone, the geographic position
being carried forward through an astronomical azimuth measured at Baldwin. Assistant A. L.
Baldwin joined the party on the 1st of TFebruary and Mr. H. ¥¥. Flynn about the middle of March,
and both rendered valuable assistance in the prosecution of the work, which was finally closed at
Gaiuesville ou the 24th of April. The distance traversed from Baldwin to Gainesville was 52
miles, divided into kilometre sections, each section being measured at least twice. The measures
were compared at each kilometre, and the discrepancies were generally Jess than one centimetre,
and, further, it was found that the tendency throughout was for errors to compensate, the signs
+ and — being about equally distributed. The accumulated discrepancy in the double measure of
the 80 kilometres was only 12-1 centimetres. Assistant Ogden states that the greatest source of error
in such measures is undoubtedly the uncertainty in the length of the tape, and that if this could
be climinated the resulting distance would be known within its one one-hundred-thousandth part,
Including this and all other known sources of error, however, he still claims that the distance
measured is known within its one thirty-thousandth part, a degree of accuracy at least equal to
that obtainable from a small triangulation. ~ At Gainesville the work was counected with the
court-house gpire, which had previously been referred to an astronomical station, and the levels
brought up from Jacksonville were referred to the primary bench mark R of the precise level line.
The azimuth 6f the traverse line was further checked by a new azimuth measured at Waldo, the
agreement of the latter with that brought forward from Baldwin proving very sutisfactory.
Assistant Ogden, in his report, highly commends the services rendered by Messrs. Baldwin, Den-
son, and Flynn, whose zeal and cnergy contributed much to the success of the work, He also
acknowledges his obligations to the officials of the Florida Central and I’eninsular Railroad for
many courtesies and privileges extended, which greatly facilitated the operations of the party.
The statistics of the season’s work have been tabulated as follows:

Area of {riangulation, in sgquare statute miles. ... oL il 10
Number of observing tripods and scaftolds built. ... . o . il 9
Number of signal poles erected ... . ..o iie i i e et et e 1
Number of stations occupied for horizontal angles. ... .o ool 17
Number of geographical positions detormined . ... ... . it ima et 12
Length of double tape measurements, in kilometres.... ... ... .o . iiiiiiiiaaa 80%
Distance loveled, with gradienter, in statute miles.. ... . L . i.ol.. 70

Number of azimnths obServed . . . . i e e eme e e et a—a-

On the completion of the work at Gainesville the party was disbanded, and Assistant Ogden
and Messrs. Denson and Flynn retarued to Washington, while Assistant Baldwin was detailed,
in accordance with instructions, to attend to the establishment of a tidal station and the erection
of a self-registering tide gauge at Fernandina, I'la. The account of the worlk will be found in the
next paragraph.

Establishment of « tidal station at Fernandine; Fla.~1In the latter part of April, 1897, Assist-
ant Herbert G. Ogden, on thie completion of the peninsular work above described, detailed
Assistant A. L. Baldwin to attend to the establishment of a permancent tidal station at IFernandina.
Mr. Baldwin reached Fernandina on the 29th, and immediately made a reconnaissance of the
water front for the selection of a suitable site for the station, the old site at the foot of Beech
street being impracticable because of extensive improvements about to be made, and also oun
account of the continued shoaling of the east side of the river. The most suitable site was found
to be at the south end of the Florida Central and Peninsular Railroad wharf, at the foot of Dade
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street, and through the kindness of the officials of the company he was permitted to utilize this
point. A small tide bouse was erected without delay, and the self-registering gauge was set up
within it and put in working order by May 8. The station was then placed in charge of Tidal
Observer B. W. Weeks, wlho had arrived a few days previously, and the series of observations was
begun. A tide staft was also prepared and fastened securely to a pile, the relation of its zero to
that of the automatic gauge being accurately determined. The staft’ was also referred by leveling
to bench mark A, the only one of the bench marks of 1877 still in existence, and to three new
bench marks established by Assistant Baldwin in different parts of the city. On the completion
of this work Mr. Baldwin returned to Washington, reporting for further duty on May 13.

Jontinuation of the triangulation of the oblique arc in Alabama.—Larly in March, 1897, Assistant
W. B. Fairfield was directed to prepare for the resumption of the work on the triangulation of the
oblique arc in southwestern Alabama, and immediately detailed Foreman Jasper Bilby to visit
and iuspeet the various signals, post the lamps, and prepare the stations for occupation., This
preparatory work was eompleted by the 29th, and on the same date Assistant Fairfield arrived
at Mobile. Observations were begun at *“Spring 1ill” station ou the 4th of April, but the
progress from that date to May 15 was slow on account of the dense smoke arising from forest
fires, which frequently made the signal lights of distant stations invisible. After this the atmos-
pheric conditions became more favorable and the work progressed rapidly, and by June 20 the
final observations at Ifort Morgan were completed. In order to avoid expensive cutting of vistas
through the forests on the lines “Spring Hill”-¢Fort Morgan,” “Spring Hill”-¢St. ¥lmo,” and
“Fort Morgan”-St. Elmo,” the lights at those stations were given additional elevations of from
24 to 45 feet, making their total heights above the ground 165 feet, 144 feet, and 80 feet, respec-
tively. An 82-foot pole was also erected over the transit pier of the old astronomical station in
Bienville square, Mobile, which was thus connected with the triangulation, as were also a number
of prominent objects, such as church spires, ete. Owing to the carelessness of the light tender at
“Spring Iill,” two of the safety lamps were completely destroyed by fire, but fortuunately no
serious damage was done to the signal.

'The number of statious occupied, ending with Fort Morgan, was thirteen, and the observa-
tions at the latter point completed the work originally contemplated; but, in accordance with
supplemental instructions, Assistant Fairfield, on the 23d of June, began a search for old trigo-
nometrical points on Mississippi Sound, with a view of connecting the triangulation of that region,
executed in 1847, with that just completed at Fort Morgan. The first points visited were ¢“Petit
Bois” and East Pascagoula,” and in both cases the search for the old stations was unsuccessful,
the ground marks having been obliterated, the first by the shifting of the sand hills, aud the
second by the encroachment of the sca. The party being still in the field at the close of the
fiscal year, the further account of the recovery of old points and their connection with the oblique
arc triangulation will appear in my next report.

In his report Assistant Fairfield acknowledges his indebtedness to Maj. \W. T. Rossell, of the
United States Engineer Corps, who kindly furnished transportation to and from Fort Morgan at
all times to members of the party, and also for all outfit, supplies, and lumber. 4

Foreman Jasper 8. Bilby performed his duties during the season in his usual thorough aud
officient manner, and was an invaluable member of the party.

Precise leveling in Mississippi— Vicksburg to Meridian.—In order to further connect the lines
of precise levels from New Orleans to St. Louis and from Mobile to Odin and complete the system
of ]°f)1>S or circuits introduced as checks, the line between Vicksburg and Meridian, Miss., was
required, and Assistant Isaac Winston was directed to execute the work. He left Washington
on the 2d of November, 1896, and immediately organized a party at Vicksburg. The work began
on the Louisiana side of the river, and the first operation therefore was the leveling across the
stre:?m, and this was much facilitated by the courtesy of Maj. J. H. Willard, United States
Engineers, in charge of the improvement of navigation in that region, who kindly placed boats
and a small steamer at the disposal of the party. The river crossing was made in the usual
hanner, repeated observations in both directions being made to eliminate the effect of atmospheric
refraction, and the method of observing throughout the line of levels was that customarily
followed, viz, that known as the double simultaneous line method. The starting point on the
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Louisiana shore was bench mark 211, established by Assistant J. B. Weir in 1880, and various
bench marks established by Major Willard’s party on both sides of the river were connected with.
The line from Vickburg to Meridian followed the roadbed of the Alabama and Vicksburg Railroad,
and no special difficulties were encountered. Permanent bench marks were established in all
towns and villages where a suitable place could be found, and these are all carefully deseribed in
the records. The use of the velocipede cars, kindly permitted by the railway officials, greatly
facilitated the rapid progress of the work and added to the comfort of the party.

Mr. William Bowie served as recorder from the beginning of the season until December 31,
when he was assigned to other duty. He was succeeded by Mr. C. B. Strong, who served to the
close of the season.

The line was completed to Méridian, a distance of 236 kilometres, by February 7, and the party
was then disbanded and Assistant Winston returned to Washington, where he was engaged on
his office work and computations until directed to resume work in Kansas on the transcontinental
line of levels. Mr. Winston in his report expresses his high uppreciation of.the courtesies extended
Ly Maj. J. H. Willard and the valuable assistance rendered by Assistant Engineer G. C. Haydon
in making the river crossing.

The principal statistics of the work may be briefly stated as follows:

Length of double line leveled, in kilometres.. ... ... ... ooviiiis ioiieiiinieamnnnnnnn 236
Number of permanent bench marks established. ... ... ... . ... oiieaaas 33

The previous and subsequent services of Assistant Winston ou the Kansas leveling will be

mentioned elsewhere under the proper geographical headings.
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1897,

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. Louisiaua.

31. Iowa. 35. Arkansas. 39. Texas.

Progress Sketches, showing the localities of field work in the Middle Division, will be found
at the close of Part I.

Survey of Lake Pontchartrain, Louisiana— Triangulation, topography, and hydrography.—In the
latter part of Docember, 1896, Assistant P. A. Welker, in accordance with previous instructions,
proceeded to New Orleans, La., and organized a party for the continuation of the survey of Lake
Pontchartrain, The schooner Quick and a naphtha launch were turned over to his charge, and
Assistants John Nelson, R. L. Faris, and F. A. Young, and Recorder John Lord Nisbet were
assigned to the party.

The field operations began early in January, a detached party under the charge of Assistant
Nelson, with quarters on shore, executing the topography in the vicinity of West End, Frenier, and
Ruddock, and the main party on the schooner operating in other localities. The weather was
unusaally stormy, rainy, and foggy, and much delay was thereby occasioned, but by February 17
the topography from West End to Pass Manchac was completed. By the end of Febrnary the
hydrographic signals were erected and the sounding work was in progress. This work was also
much delayed by the continnance of unfavorable weather, and frequently signals were washed
away by the high water in the swamps and the heavy seas of the lake. On one occasion the
naphtha launch was swamped, and sank in 12 feet of water, but was subsequently raised without
serious damage; a plane table and alidade, however, were not recovered. Lake Pontchartrainisa
large body of water, and in severe storms, which are frequent at this season of the year, the seas
are quite heavy. Work was carried on on many days at considerable risk, but, as Assistant Welker
states in his report, without ranning such risks but little could have been accomplished. The
bydrography was discontinued at the end of April, and the remainder of the season was spent in
determining points for the continuance of the work to the eastward next season. Tides were
observed at three stations during the progress of the hydrographic work, self-registering gauges
haying been erected at West End and Pass Manchace and an ordinary staff’ gange near the mouth
of Bayou le Branche. On May 15 the party was disbanded and Assistants Welker, Nelson, Young,
and Faris returned to Washingtou, and were engaged on their office work until again assigned to
field duty.

In his report Assistant Welker acknowledges the valuable and efficient service rendered
during the season by all members of his party.
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The statistics of the season’s work are as follows:

Arca of triangulation, in square stavute miles _... .. L.l il iiiiiiiiieieiaia... 5
Number of signals erected ... ... e it i e 3
Number of geographical positions determined ..... ... .. .. ...l 2
Arca of topography survoyed, in square statute miles. ... .. ... ... ..l oL 60
Shore line of lake surveyed, in statute miles.. ... . .. o it 38
Shore line of bayous surveyed, in statnte miles .... ... ... .. . iiiiiiea. 77
Length of roads surveyed, in statute miles ... ..o .. il 29
Number of topographical sheets finished ... .. .. ... . o i 4
Area sounded, in square geographical miles ... .. . L Ll 200
Nuumber of miles (statute) ran while sounding. .. .. ... ... i e 1 040

1 454

Number of angles measured .. ... .o i e e
Number of soundings taken ... . ... i iiaieiciiciiaan
Number of tidal stations established ... .. . . . .. i i 3
Number of hydrographic sheets finished........ et e e e et aieaaeaaabe e annn

At the close of the fiscal year Assistant Welker was at Salt Lake City preparing for recon-
ualssance and triangulation in the States of Utal, Nevada, and Idaho.

Hydrographic survey at the mouth of Brazos River, Texas.—See under head of ¢ Special opera-
tions.”

Magnetic observations at various points in the Central and Northwestern States.—At the closing
of the last fiscal year Assistant R. L. Faris was engaged in determining the inagnetic declination,
dip, and intensity at various points in the Central and Northwestern States, and my last report
gives a list of twenty-four stations completed by June 30, 1896. The work was continued into the
present fiscal year, tive additional stations in Montana and North Dakota being completed by
July 15, when the season’s work closed.

The five stations occupied this year are Havre and Glasgow, Mont., and Williston, Rugby,
and Pembina, N. Dak. One or two days’ observations were ‘made at each statiou, according to
the requiremants, together with the necessary determinations of tiwne, latitude, and azimuth. 1t
was intended that the longitudes should be determined chronometrically, but on reducing the
observations it was found that the ¢traveling rate” of the chronometer was too variable and
uncertain, aud the values had therefore to be derived from the best authenticated waps of the
General Land Office. »

All stations were so selected as to be free from local artificial disturbing causes, aud were
carefully marked, and their descriptions have Deen filed in the archives of the Survey for future
reference.

Mr. Faris, on the completion of the field work, returned to Washington and was occupied
until August 17 in computing the results. In this he was aided by Assistant A. L. Baldwin.

Continuation of the transcontinental line of precise levels in Kansas,—As stated in my last
report, Assistant Isaac Winston, under instructions to resume the work on the transcontinental
line of levels, reached Salina, Kans., on June 30.

The party, cousisting of a recorder, two rodmen, and two hands, was at once organized and
active operations began July 2. The route followed was along the Union Pacific Railroad, and the
usual practice of locating permanent bench marks on suitable buildings in the towns and villages
along the route was followed. The use ot the velocipede cars for the transportation of the party,
and the tent observing car described in a previous report, was not permitted by the railroad officials,
and this caused considerable delay and inconvenience to the party. The strong winds that so
persistently prevail in this region also caused much delay and occasionally prevented work
entirely. A large umbrella was used as a wind-break, as well as to shade the instrument from
the sun, and it was frequently necessary during observations to steady the rods by meaus of guys.
During the progress of the work conunection was made with the two ends of the “Russell hase”
and with two other stations of the transcontinental triangulation along the thirty-ninth parallel,
thus furnishing a valuable check on the elevations determined through the triangulation by
vertical angles. Theriver-gauge bench mark of the United States Geological Survey, at Iillsworth,
was also connected with the line of levels. On the 10th of September the season’s work closed
at Ellis, Kans., a distance of 187 kilometres from Salina.

Assistant Winston, after the disbandment of the party, proceeded as fur westward as Denver
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for the purpose of examining the facilities available for the further prosecution of the line and
determining the party outfit requisite.

The country is sparsely settled and at many points it will be diflicult if not impossible to
secure lodging places for the party, and the use of tents will probably be a necessity. At Denver
Mr. Winston arranged for the preparation of stone bench marks for fature use, and then returned
to Washington by way of Omaha, stopping at the latter place to confer with the railroad officials
in regard to the use of the velocipede cars.

Mr. B. C. Strong served as recorder during the season, and Messrs. C. C. Crew and H. W,
Wagner as rodmen. '

The statistics of the work are as follows:

Number of kilometres of double line completed ... ... .. ... .. .. . ..ol 187
Number of permanent bench marks established...... ... ... .. .. .. ... ... .: LN 20

The subsequent services of Assistant Winston in Mississippi and Kansas are noticed else-
where in this report.

Resumption of the transcontinental line of precise levels in Kansas in the spring of 1897.—On
June 7,1897, Assistant Isaac Winston, in accordance with instructions, left Washington and pro-
ceeded to Ellis, ans., for the purpose of continuing work on the transcontinental line of precise
levels., A party was at once organized, and by the end of the month 44 kilometres of double line
were completed. The party being still in the field at the close of the fiscal year, the results of
the season’s work will be given in the report for 1898. )

Transcontinental geodetic work—Measurement of the ¢ Salina base,” ansas.—At the close of
the fiscal year 1896 the party, under the direction of Assistant F. D. Granger, had completed the
trigonometrical work necessary to connect the ¢ Salina base” with the main transcontinental
triangulation, and the clearing, grading, and general preparation of the line and the actual meas-
urement of the base was then in progress. The base measure, supplemented by astronomical
observations for time, latitude, and azimuth, was continued during the present fiscal year until
August 11; when, the work being satisfactorily completed, field operations in this locality closed
and the party was assigned to other duty.

The base line is located in the valley of the Salina River, about 80 feet north of and nearly
parallel to the track of the Union Pacific Railroad between Salina and New Cambria. Its west
end is situated in North Salina, on land owned by the city, and its east end about a mile west of
New Cambria, on private property, the length of the line being alittle over 64 kilometres. Begin-
ning at the west end, the line crosses a wheat field and enters the Salina and New Cambria wagon
road at a point 870 metres east of ¢ West Base,” then follows along on the north side of the road for
a distance of 5 165 metres, and finally crosses 517 metres of cultivated land to ¢ Rast Base.” The
general character of the ground is smooth and hard, and at no point is it much broken or very
irregular. The direction of the line from “ West Base” is north (8°:36’ east, and the land slopes
gently to the east, the difference of elevation of the base terminals being 20 feet. At a distanceof
6 110 metres from “ West Base” a small gully had to be bridged over, owing to the wet and muddy
condition of the ground, but no other obstructions were met except near the east end where some
wire fences were encountered. Section stones were set at distances of 1 kilometre throughout the
line and carefully aligned. These were limestone posts 2 feet long and G inches square, and were
Set in cement, with their tops 4 inches below the surface of the ground, and in the top of each
stone was inserted a copper bolt with fine cross lines drawn upon its head. Preliminary measures
of the base were made with a steel tape and the grades were accurately determined by lines of
levels; the final measures were made with the secondary contact.slide bars Nos. 13 and 14, which
had recently been restandardized by the Office of Standard Weights and Measures. Intense heat
and fl‘.equent rains interfered with the rapid prosecution of the work, the former cause finally
hecessitating the abandonment of afternoon operations and working only from early morning
until noon.

Two satisfactory measures were completed by July 23, and the ends of the base were then
marked by suitable monuments.

The underground marks (at each end of the base) are cross lines on the heads of copper
bolts inserted in stone posts and sunk 24 feet below the surface of the ground, and the surface
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marks are similarly marked copper bolts inserted in limestone bloeks 33 inches square by 25
inches high. Theso monuments rest in concrete beds placed 6 inches above the subsurface marks,
the concrete beds having central apertures 8 inches square so that the underground marks may
be readily accessible when necessary, and each monument bears on its upper surface the insecrip-
tion U. 8. C. & G. Survey, 1896.

After the completion of the base measure, time, latitude, and azimuth determinations were
made at “ West Base,” and lines of levels were run to conncet west and east bases with the nearest
bench marks of the transcontinental line, located at Salina and New Cambria, respectively.
Assistant Granger then reduced his party and proceeded to execute a reconnaissance in Nebraska
and northern Kansas, which will be treated of in another paragraph.

On the Salina base work Mr. Granger was assisted by Assistants W. C. Hodgkms A. L. Bald-
win, and E. B. Latham, and Joreman E. E. Torrey, and all performed their various duties in a very
satistactory manner. On the conelusion of the work Messrs. Hodgkins and Baldwin returned to
Washington, and Messrs. Latham and Torrey accompanied Assistant Granger on the Nebraska
reconnaissance,

The statistics relative to the base measure are as follows:

Number of measures of the base by secondary bars. .. ... ... ... .. .. ioiaennas

Number of measures of the base by steel tape.... .. .. ... . . iiiiiaona- 3
Length of base, in kilometres.. o ... oot it aee e 6554
Length of lines of levels run, in kilometres ... .. o . L eieaes 16
Number of time, latitude, and azimuth stations occupied ... .. ... . ... ... .....-.. 1

Reconnaissance in Nebraska and northern Kansas.—Under instructions of July 14, 1896, Assist-
ant I. D. Granger, on the completion of the Salina base measurement in August, pxoueedul to
make a reconnaissance through Nebraska and northern Kansas for the purpose of laying out a
suitable scheme of triangulation for the determination of points for State surveys in the former.
Accompanied by Assistant E. B. Latham, Mr. 1. E. Torrey, and a driver, Assistant Granger left
Salina on the 17th of August, his outfit consisting of two horses and a wagon, and the necessary
instruments. Later in the season this was increased by an additional wagon and pair of horses.
A wide belt of country in the vicinity of the ninety-cighth meridian was examined as far north as
O’Neill, the principal points touched at en route being Minneapolis, Glasco, Beloit, and Mankato
in Kansas, and Red Cloud, Blue Hill, Hastings, Grand Island, Elbe, St. Paul, Brayton, Loup City,
Ord, Ericson, Bartlett, Albion, Neligh, Ewing, and O’Neill, in Nebraska. The fact was developed
that a fair scheme of triangulation southward from Niobrara, on the northern Nebraska boundary,
to the transcontinental line, was practicable, but that the country somewhat to the westward was
more favorable and oftered better facilities for larger figures. The general character of the country
traversed is rolling, but here and there, especially in the vicinity of the rivers, wide belts of sand
are encountered,and between them areas of clayish soil. The sandy regions abound in clusters of
sand dunes, varying in height from a few feet to 75 feet. These hillocks are of a shifting nature and
are principally found near and to the southward of the numerous streams which flow in an easterly
direction through the State. ¢ Blowouts,” as they are locally termed, are noticeable in many of
these hillocks, usually on the west and northwest sides, sometimmes attaining a depth of 15 or
20 feet and doubtless frequently resulting in the complete demolition of the dunes. A growth of
rank grass tends to preserve the hillocks in the forms they have assumed until a ¢“blowout” is
started at some vulnerable point by an unusually severe wind, and then the excavation inereases
rapidly until the close of the windy season, when a fresh growth of grass may check it tempo-
rarily. About 25 per cent of the land in the clayish sections is under cultivation, the crops being
principally beets, corn, wheat, oats, and millet, and vast quantities of hay are cut from the
meadow lands adjacent to the streams. Clusters of cottonwood trees are found in the meadows
and along the borders of streams and seem to thrive well, but on the prairies proper, 100 or 200
feet above the level of the river valleys, few trees are found, and those of stunted growth., The
southern portion of the State of Nebraska is quite well settled and fairly well supplied with trans-
portation facilities, but farther north, between the North Loup and Elkhorn rivers, through the
counties of Greeley, Wheeler. Garfield, and Holt, the means of transportation are meager,and the
country is sparsely settled. The principal streams crossing the parts of the State examined are
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the Blue, Platte, South Loup, North Loup, Elkhorn, Niobrara, and Missouri rivers, and all of them
flow in an easterly direction.

The preliminary examination ended at O’Neill in the latter part of September, and Assistant
Granger then slowly retraced his steps, selecting thie points most available for the scheme of
triangulation and determining the approximate distances and elevations. A scheme was finally
perfected as far south as Lowell-Prosser, the average length of the triangle sides being 20 miles,
and only one point requiring a height of signal as great as 50 feet. Assistant Granger also selected
a site for a base line in N ebraska, an admirable location being found between the towns of Gibbon
and Sheldon. The proposed line is about 934 kilometres in length and lies north of and parallel
to the track of the Union Pacific Railroad. The ground is smooth and the grade slight and
uniform, the difference of eclevation of the base terminals not exceeding 15 or 20 feet, and
moreover, the simplicity of the conunection with the triangulation scheme is all that could be
desired, no auxiliary stations being required for expansion. Assistant Granger found that this
site presented so many advantages, and was so much superior to any other that could be found
farther north, that be strongly recommends its adoption, although the distance from the Salina
base is less than was desired, viz, 135 miles instead of 200. The season’s work closed on the
9th of November and the party was disbanded, Assistants Granger and Latham rveturning to
Washington where they were engaged on office work until again assigned to field duty. Assistant
Granger in his report highly commends the service rendered by Assistant Latham and Mr, E,
E. Torrey, throughout the reconnaissance.

The statistics of the work are as follows:

Area rcconnoitred, in square statute miles. .. ... .. il 2 680
Lines of intervisibility dotermined. ... ... .eecve oot oieecoat it iaieaiiaai e maeanaan 5
Number of points selectod for the triangulation scheme. ... ooveirir e aano 22
Length of base line sclected, in kilomebres . ......oeoieorie oot iie it et ieiae e 9}

Lesumption of the reconnaissance in Nebraska and northern Ilansas in the spring of 1897.—Larly
in April, 1897, Assistant T, D. Granger made arrangements for the continuation of the Nebraska
and Kansas reconnaissance, and by the 10th the party was organized and active field operations
beguun. Starting from the line Lowell-Prosser, the southernmost points of the previous season’s
work, the reconnaissance was carried through southern Nebraska and northern Kansas until a
junction with the transcontinental arc at the stations Meade’s Ranch and Waldo was effected.
This was accomplished by June 20 and immediate preparations were then made tor the execution
of the triangulation. The erection of the necessary signals at Waldo, Meade’s Ranch, Dial, Kill
Creek, Lawrence, and Old Well was begun and was in progress at the close of the fiscal year,
Assistant Granger has submitted complete reports of the work executed, accompanied by sketches
showing the scheme of trinngulation laid out from the reconnaissance, the approximate elevation
of each point selected, and the height of signal necessary to secure intervisibility and ensure
rapidity of the angular measures, Foreman I3, Il Torrey is again serving in the party in his usual
efficicnt and highly satisfactory manner. The party being still in the field the details of the
triangulation work must be deferred until my next report, but the recounaissance being completed
the statistics relating thereto can be given, as follows:

Area reconnoitred, in sguare statute miles. .. ... ... ... L. eiieiaaaa 1740
Lines of intervisibility detormined. ... ..ooo. ..o i i it iieiee e 5
Number of points selected for the triangulation scheme.. ... ... .. ... .. ..o .oiaiaoen 14
Number of 8ignal poles @rected. ..., oo oo et et i et e et e e eaea e 1
Number of observing tripods and seaffolds LUilt. cooeenvee e viitioieei et cees ceeeaenne- 2

Transcontinental triangulation—Measurement of the ¢« Versailles base,” Missouri—In May, 1897,
Assistant A. L, Baldwin, in accordance with instractions, proceeded to Versailles, Mo., for the
purpose of measuring a verification base line for the great transcontinental are. The base line
was originally laid out in 1878 by Assistant J. A. Sullivan aud - its terminals were occupied
as primary stations in 1880 by Assistant F. D, Granger, but it had never been measured. It is
situated on the divide between the Missouri and Osage rivers, and near the town of Versailles, and
forms a side of one ot the figures of the transcontinental chain of triangulation. Its length is
about 7 650 metres. The measurement was made by means of a standardized 50-metre steel tape,
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and in the work Assistant Baldwin was aided by Assistant R. L. Faris, Computer H. I, Flynn,
and Recorders D. W. Eaton and Paul F. Ehrhard. The leveling for profile ot the line and also
for its connection with the nearest bench mark of the transcontinental line of levels, 20 miles
distant at Tipton, Mo., was executed by Messrs. Flynn and Eaton. Marking stakes were set up
throughout the line at distances of 50 metres, with intermediate support stakes for the tape.
These were all carefully aligned, and adjusted as to elevation, and a constant tension, regulated
by a standarized spring balance, was applied to the tape throughout the measures. The meas-
urements, one in each direction, were made at night, so as to secure the mosttavorable conditions,
but 3 kilometres were subsequently measured also by day, in order to deduce the relative effects
of rising and falling temperatures. One kilometre of the line was also measured three times
by means of the secondary base bars, so that the constancy of the value of the tape could
be frequently tested. The base measure was satisfactorily completed by June 30, when the
party was disbanded and Assistant Baldwin returned to Washington. Messrs. Faris and Flynn,
in accordance with instructions, remained behind for the exccution of a reconnaissance to the
southward of the Versailles base. This work belonging entirely to the next fiscal year will be
treated of in my next report. )



REPORT FOR 1897—PART I. ABSTRACTS OF REPORTS FROM FIELD PARTIES. 33

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1897,

WESTERN DIVISION.

STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE PACIFIC,

40. California. 44, Montana. 48. Colorado.

41. Oregon. 45. Wyoming. 49. Arizona Territory.

42, Washington. 46, Nevada. 50. New Mexico Territory.
43, Idaho. 47. Utah Territory.

Progress Sketches, showing the localities of field work in the Western Division, are given at
the close of Part I.

Continuation of the topographic resurvey of San Francisco Bay and Harbor.—The topographic
resurvey of San I'rancisco Bay and Harbor was continued during the greater part of the year
under the general direction of Assistant A. F. Rodgers, the party being under the immediate
charge alternately of Mr. Ferdinand Westdahl or Assistant Fremont Morse, as the execution of
oOther duties permitted. Good.progress was made until the end of December, when the field
operations were temporarily suspended on account of inclement weather. The work was again
resumed about the middle of March and continued to the close of the fiscal year. The incidental
triangulation to determine points in San Francisco and San I’ablo bays for the topographic and
hydrographic parties was cxecuted at various times by Assistants J. J. Gilbert and E, F. Dickins,
as opportunity occurred, they being also occupied with the computation, etc., relating to their
own field work elsewhere.

Assistant Gilbert also in February and March ran a line of spirit levels from the bench marks
at the Union Iron Works to the southern extremity of San Francisco Bay, establishing interme-
diate bench marks at South San Franecisco, Milbrae, Burlingaire, San Mateo, Redwood City, Palo
Alto, Ravenswood, Alviso, and San Jose, and in April began a line of levels from Sausalito to
Benicia. The former line embraced a distance of 56 miles, and the latter, to the point reached by
Assistant Gilbert, of about 40 miles. The leveling work was suspended April 24 to enable
Assistant Gilbert to prepare for the resumption of his regular field work in Washington Sound,
but the line was subsequently completed by Mr. F. W. Edmonds. ‘

The statistics of the San Irancisco Bay work, triangulation, topography, and leveling are as
follows:

Aroa of triangulation, in square statute miles. ...... ... oo il 150
Number of signals erected.................. e e e e e et 28
Number of stations occupioed....c.oooccoiiaen il e e e eeaeeie e 29
Number of objects determined. ... ...oce oot iir oo et e e e e e 94
Area of topography®surveyed, in square statute miles. ............ ... .ioiiiiiiiiaian.... 97
Leugth of goneral shore line surveyed, in statute miles.. ... cooeee .o iini i iiien e, 22
Length of general shore line of creeks and sloughs, in statute miles. ... ._............o.... 262
Length of roads and rajlroads survoyed, in statito miles......oooo . oon oooeriienee.en ., 102
Distance leveled, in statute miles....... T e e e e e et e e e e aeaaa. 116

Assistant Rodgers also retained charge during the year of the suboffice at San Francisco, but
for short periods, when absent on other official business, was relieved temporarily by Assistants
Gilbert or Dickins. He also had general charge of the tidal observations at Sausalito station,
t}le construction and determination of the new observatory at Presidio, the construction of a new
tidal station at the same place, and served for a time as member of the Santa Monica-San Pedro
Deep Water Harbor Board. Durin g the year the following operatious or investigations in addition
to those already mentioned were carried on: In October Mr. Ferdinand Westdahl was detailed to
determine the positions of reported rock breaks in the sea approaches to Coquille River, Oregou.
In December, at the request of the pilot commissioners of the port of San Francisco, Mr. Ferdinand

6584 3




34 UNITED STATLES COAST AND GEODETIC SURVEY.

Westdahl and Assistant O. B. French made an examination of the .“Cestissima Rock,” in the.
Bonita or North Channel. In February, at the request of Col. W. R. Shaiter, U. S. A., command-
ing at the Presidio, Assistant Fremont Morse was detailed to determine the geographical position
and elevation of the Lewis range finder, located on the heights above the IFfort Point. In April
Assistant E. F. Dickins was detailed to assist Lieut. James M. Helm, U. S. N., commaunding the
steamer McArthur, in determining range stations to be used in determining compass deviations.
In the same month Mr. Frank W. Iidmonds, at the request ot Capt. Sedgwick Pratt, U. S. A., the
commanding officer at FFort Mason, was detailed to run a line of levels from the bench mark at the
Presidio to one located on the parapet of the fort. In May Assistant 13. IV, Dickins was detailed
to determine stations for a 1-mile trial course for naval vessels in the vicinity of Angel Island and
Bluft Poiut, San Francisco Bay. The tidal observations at Sausalito and the Coquille River
examination are mentioned more fully in separate paragraphs,

Continuation of the hydrographic resurvey of San Francisco Bay and Harbor.—The hydrographic
resurvey of San Francisco Bay and Harbor was continued during the year by the parties of the
steamers Gedney and McAvrthur, the former under the command of Lieut. Commander A. P.
Osborn, U. 8. N,, and the latter under the command successively of Lieuts. James H. Sears and
J. M. Helm. The triangulation for the determination of the necessary points for the survey was
exccuted by Assistants J. J. Gilbert and E. F. Dickins, who were detailed for that purpose by
Assistant A. I, Rodgers.

The steamer Gedney was engaged on the resurvey of San Pablo Bay from July 6 to November
17, 1896, when she proceeded to Oakland for repairs. From December 13, 1896, to IFebruary 27,
1897, the party was engaged, under the direction of the Santa Monica-San Pedro Deep Water
Harbor Board, in making a hydrographic examination of San Pedro and Santa Monica bays and
a hydrographic survey of the inner harbor of San Pedro. On the completion of this work the San
Pablo Bay survey was resumed, but was again discontinued on May 11, for the purpose of laying
out a 1-mile speed-trial course in San IFrancisco Bay.

On June 21 the Gedney was, by the direction of the honorable Secretary of the Treasury,
placed at the disposal of the president of the Leland Stanford University for the purpose of
carrying a party of scientists to Guadalupe Island, on the northwest coast of Mexico, to investigate
the seal rookeries in that region. This duty was completed by July 1, and the party then returned
to San Francisco, :

The statistics of the Gedney’'s work in San Pablo Bay are as follows:

Area sounded, in square geographical miles...... ..o liiiiaiiiaaaa, 24
Distance rin while sounding, in geographical miles . .... .. ... o .l 904
Number of angles measured . ... oo i ol i it cieieaeceaa e 9 728
Number of sonndings talen. . ... . . i it iciaie e 36 059
Number of tidal stations established ....................... e e et ieeaeanaaee 4
Number of hydrographic sheets completed ... ... . . el 1

The statistics of the Santa Monica and San Pedro surveys will be given under the head of
Special Operations.

The steamer McArthur was engaged on the further development of Bonita Channel and the
Golden Gate, that portion of San Francisco Bay between the city and Adcatraz Island on the west
aud Oakland and West Berkeley on the east, and since the middle of April, 1897, on the eastern
shore of the bay between Thompsons Landing and Potrero Point. A number of dqngers to navi-
gation were discovered and located, and numerous ranges in and about San Francisco, for use in
the determination of compass deviations, were established.

The statistics of the McArthur's work have been tabulated as follows:

Area sounded, in square geographical miles. ... ..o il 274
Distance run while sounding, in geographical miles . ... .oooc.ovoniiaeerconnraccenaons 796
Number of angles meastTed. ... ... .ooneenar aeenamre cammee ceaeecannasmresmmmnsen 12 210
Number of BoUNAINgS taKen. ... it it ieeeeicicci e mmesoaan oo 56 516
Number of tidal stations established ... .. .uec e oeeean iocceancoaeacanass conmeasnceoana 6
Number of hydrographic sheets completed . ......oooorarroiiraeeeroaareaeoermnnmenn.. 1

The naval officers attached to the two parties during the year were as follows: To the Gedney,
Lieut. Commander A. . Osborn (chief of party), Lieut. W, H. TFaust, Eusign O. M. Stone, and
Ensign . Symington; to the McArthur, Lieut. James M. Sears (chief of party until April 4, 1897),
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Lieut. J. M. Helmn (chief of party from April 4 to the close of the year), Lieut. N. A. Mc¢Cully, and
Ensign M. L. Miller.

Continuation of the tidal rccord at the Sausalito (San Francisco Bay) Tidal Station.—The sclf-
registering tide gauge at the Sausalito Tidal Station, under the supervision of Assistant A. IV,
TRodgers, continued in successful operation throughout the year, and an unbroken record has been
received. Mr, . S. Ballard served as tidal observer. Arrangements have, however, been made
for the rcmoval of the station to Presidio, where a favorable site has been selected, and the con-
struction of the building well advanced toward completion. The observations at the new station
will begin early in the next fiscal year.

Determination of the latitude and longitude of the new ¢ Presidio Astronomical Slation,” San
Francisco, Cal.—In the latter part of October, 1896, Assistant A. T, Rodgers, in charge of the
topographical resurvey of San Francisco Bay and Harbor, detailed Assistants Fremont Morse aud
O. B. French to determine the telegraphic difterence of longitude between the old astronowmical
observatory in Lafayette I’ark and the new oune located in the Presidio Military Reservation, and
Assistant French was also directed to determine the latitude of the new observatory. It was the
intention to begin the longitude work on the 1st of November, but on couferring with the super-
intendent of the Western Union Telegraph Company, it was found impracticable to secure the use
of the wires at that time on account of the press of business due to the approaching Presidential
election. On the 7th, however, the line was placed at the disposal of the party and observations
were begun that night. Irom some unexplained cause, however, the wires were not in working
order when the time for the exchange of signals arrived, but as the sky clouded over about the
same time, the observations would have been lost anyway. The line again failed on the 10th, and
it was not uuntil the night of the 11th that a tull set of observations at both stations were obtained.
Assistant Morse first occupied the Lafayette PPark Station and Assistant I'rench the Presidio
Station, and complete observations and exchanges were obtained on ten nights, the obsecrvers
interchanging stations in the middle of the series to eliminate personal equation effects from the
final result. The nights of complete observations were November 11. 12, 13, 14, 20, 23, 27, 28, 29,
and 30, cloudy weather preventing work on the intervening dates.

The resulting differeuce of longitude between the two observatories from Assistant Morse’s
field computation is 0" 00™ 05%950+ 0*-0076. The latitude observations at the Presidio Station
were made by Assistant French on six nights, twenty-seven pairs of stars being used on each
ocecasion. Zenith telescope No. 3 was used and careful redeterminations of level and micrometer
values were made. ' : :

On the completion of the observations Assistant Morse resumed work on the San Francisco
Bay resurvey, and Assistant French was granted leave of absence until December 20, when he
was directed to make a magnetic survey of southern California. This work will be reported in
another paragraph.

Magnetic determinations in the State of California—In October, 1896, Assistant H. P. Ritter
was directed to prepare for magnetic determinations in California, and left San TFrancisco on the
15th of the following month. Observatious for declination, dip, and intensity, with the incidental
determinations of time and azimuth were made at thirty stations distributed over a territory 300
miles in length by 100 miles in width, or an area of 30 000 square miles, including the western part
of the State from San Francisco to Los Angeles, the San Joaquin Valley, and the northern part of
tl.le Mojave Desert. The stations determined were the following and were occupied in the order
given: San Jose, Hollister, Santa Cruz, Salinas, Soledad, San Lucas, Bradley, Santa Marguarita,
Por.t Harford, Santa Maria, Los Olivos, Santa Barbara, Ventura, Saugus, Palmdale, Mojave,
Caliente, Asphalto, Delano, Visalia, Huron, Fresno, Mendota, Volta, Madera, Merced, Modesto,
Altamont, Milton, and Stockton. One day’s observation of each element was made at each
station, except San Jose and Santa Barbara, where two days’ observations were required. All
stations were carefully marked for future reference, and full descriptions of cach are deposited in
.tho archives of the Survey, with the records of the observations. (reat care was also exercised
In the selection of station sites, so as have them free from present disturbing influences or
Probable future ones. The azimuth marks were usually prominent and well-defined objects, and
these were also referred Ly angular measures to other prominent objects whenever practicable.
The observations began on the 16th of November and were completed on the 30th of March.



36 UNITED STATES COAST AND GEODETIC SURVEY.

Assistant Ritter then returned to San Francisco and was engaged on his office work and computa-
tions until again assigned to similar field duty in June.

On June 11 be again left San Francisco and proceeded to Santa Rosa, the county seat of
Sonoma County, where the magnetic elements were determined and a meridian line, marked by
granite posts, was cstablished. Similar .observations were then made at Napa, the county seat
of Napa County, but for lack of time no meridian line was established. The azimuths of a
number of well-defined objects were determined, however, so.that the meridian line can readily
be marked at any time in the future. Assistant Ritter returned to San Francisco on the 30th of
June and resumed his unfinished computations and duplication of records. '

Magnetic observations at eighteen stations in southern California.—Early in January, 1897,
Assistant O. B. French, in accordance with previous instructions, began a magnetic survey of
southern California, the magnetic elements, declination, dip, and intensity being determined at each
station on from one to three days, according to the requirements.

Auxiliary astronomical observations for time, latitude, and azimuth were observed at all
stations and the longitudes were obtained chronometrically.

Stations were selected with a view to permanency and, as far as possible, free from local
artificial disturbing causes, both present and prospective, and were marked by stone or redwood
posts bearing suitable inscriptions. The azimuth marks were also carefully selected and as a
precautionary measure these were usually referred to other prominent objects by angular measures
with the theodolite.

The principal instrumental constants, except the temperature and induction coefficients, were
redetermined twice during the season, The following is a list of the eighteen stations determined,
named in the order of their occupation: Kramer, Barstow, Bagdad, Mauvel, Blake, Oro Grande,
San Bernardino, North Pomona, Santa Monica, San Pedro, Newport Beach, Capistrano, Oceanside,
Laplaya, Foster, San Jacinto, Iilsinore, and Indio. )

The field work was completed on the 4th of March, and Mr. French then returned. to
‘Washington and was engaged at the office until the latter part of April in computing his results
and completing the records. He was then assigned to other field duty (telegraphic longitude and
magnetic work) in Delaware, which has already been mentioned under.the heéad of « lastern
Division.”

Triangulation in southern California.—At the beginning of the fiscal year Assistant E. I.
Dickins was making preparations for the execution of a triangulation to connect the Los Angeles
base line with the primary triangulation of the State. He organized Lis party, consisting of a
recorder and three men, at San Francisco, and after shipping the necessary instruments and the
wagous and camp outfit, which had been stored at Eureka, started for San Pedro on the 18th of
July. ¢San Pedro Hill” and ¢ Los Ceritos” stations were recovered without difficulty, and the
party was then transferred to Anaheim, from which point primary station ¢ San Juan,” secondary
station ¢ Las Bolsas,” and the terminal stations of the Los Angeles base line were visited, exam-
ined, and prepared for occupation. All the marks were found undisturbed, but the country in the
vicinity has become thickly settled and much improved since the base line was measured in 1889,
and the difficulties in executing a triangulation have therefore been considerably increased. Lines
of eucalyptus trees have been planted along both sides of most of the roads, and many of the
Louses are now surrounded by groves of the same trees. ¢ Northwest base” station itself stands
in the midst of one of these groves, and the view was found completely obstructed in all directions.
Considerable cutting of lines was therefore necessary to secure the intervisibility of stations,
and this had to be accomplished by simply sawing off the tops of trees, as the owners naturally
objected to having them cut down. By the end of August the lines were all cleared, and the
observations began on the 1st of September at ¢ Las Bolsas?” station. ¢ Los Ceritos” and ¢ San
Pedro Hill ” were next occupied, in the order named, and on their completion preparations were
made for the work at the primary stations. The camp outfit was overhauled and packed, and the
party set out for “8an Juan,” in charge of Recorder G. F. Wakefield, Assistant Dickins mean-
while visiting and recovering ¢« Wilsons Peak” and posting a heliotroper there. Assistant
Dickins rejoined the party at ¢ San Juan” on the 12th of October, completed the occupation of
that station on the 26th, and immediately transferred the party to “ Wilsons Peal,” where the
final observations were made on the 16th of November. On the 20th, with a reduced party, he
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returned to northwest and southeast bases for the purpose of tearing down the brick towers and
scaffolds and setting up in their places suitable granite monuments. This work was somewhat
delayed by the failure of the contractor to complete the monuments by the specified time, but was
satisfactorily concluded by December 10, and the party then returned to San Francisco, drriving
on the 13th. Assistant Dickins then reported to Assistant A. F. Rodgers, and was engaged on
his computations and otber office work until assigned to field duty in connection with the resurvey
of San Francisco Bay and Harbor.
The statistics of the work in southern California are as follows:

Area of triangulation, in square statute miles . ... ... L iiiiiiiiaei i 840
Number of stations occupied for horizontal measures...... ... ... o iiiiivieeaniiiaans 5
Number of stations occupicd for vertical measures....... .. .. ... .. oioiiiiaiiaiiii.a.. 2
Number of geographical positions determined. .. . . ... ... . . i.iiiiiiiiiaiiiiiennn. 5
Number of clevations detormined trigonometrically . ... . ... . i i 3

Ezxamination of the sea approaches to the mouth of the Coquille River, Oregon.—In October,
1896, Assistant A. ¥. Rodgers, in accordance with telegraphic instructions, detailed Mr. Ferdinand
Westdahl to determine the positions of reported rock breaks in the approaches to the mouth of
Coquille River, Oregon. The bar was crossed on the 25th, and examinations of the breaks
were accomplished the same day, but a heavy rolling sea prevented the taking of soundings.
The determinations of the positious were made from shore statious, and the work was finally
completed on the 3lst, and Mr. Westdahl then returned to San Irancisco. The work was
exccuted by means of a boat and crew, kindly detailed by Superintendent T. J. Blakeney from
the life-saving station at Baudon.

Continuation of the survey of Washington Sound, Washington—triangulation and topography.—
Early in May, 1897, Assistant J. J. Gilbert, in accordance with instructions, left San Francisco and
proceeded to Olympia and Seattle to prepare for the resumption of the survey of Washington Sound.
After attending to the repairs of the steam launch Fucae, he organized a party and reached the
field of operations, San Juan Island, on the 24th. The triangulation was first taken up, but before
much progress had been made it was found necessary to detail him to make, for the Navy Depart-
ment, an immediate special examination of the approaches to the Port Orchard Naval Station.
After laying out work to keep his party employed during his absence, he proceeded on June 17 to
Port Orchard and was there engaged until the 26th, On the completion of the special duty, an
account of which will be found under the head of ¢ Special operations,” he returned to San Juan
and resumed the interrapted triangulation. The work was still in progress at the close of the
fiscal year, but the following statistics to that date have been furnished:

Number of 8ignal PDO1es 6TOCLed. ..o oenenn ot iieiaeaes eennaaeceaenace e aannn vmeeenn. 48
Number of stations occupied for horizontal MensUTes. . ... oot iiiaitiiinaia i i 17
Number of goographical positions determined...... .. i ieiiiiiiiiiiiii il 23

The full statement of resulits of the season’s work will be given in the next annual report.

Geodetic work in Utah—measurement of the Salt Lake base line.—At the close of the last fiscal
year the party of Assistant William Eimbeck was in the field engaged in the preparation of the
Salt Lake base line and making the counection with the transcontinental triangulation. Assistant
Bimbeck was oceupying “Waddoup” station while the auxiliary party under the charge of
Assistant P. A. Welker was observing at “Antelope” station, aud the preparation of the base line
and the erection of the necéssary piers were making good progress under Assistant J. J. Gilbert’s
direction. «Waddoup” and “Antelope” stations were completed by the 5th of July; Assistant
Welker then proceeding to “Ogden Peak” and Assistant Eimbeck to ¢ South Base.” These
stations were completed by the end of July, and the parties then occupied ¢ Promontory ” and
‘ North Base,” respectively, completing thoe observations there by the middle of August. At the
north and south base statious scatfold signals 70 feet in height were required to render the points
intervisible, and one of these structures was destroyed by a cyclone early in August. The
rebuilding of this signal caused some delay in the prosecution of the connecting triangulation,
but the junction was satisfactorily concluded by the middle of the month, as above stated. The
clevation of the terminals of the base line above sea level was deduced from a carefally conducted
series of zeuith distances measured at all stations of the triangulation, and for further verification
a double line of levels was run from ¢ North Base” to ¢ Hooper Bench,” on the eastern shore of
Great Salt Lake. The different sections of the party were then united for the measurement of
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the base, the preparations for which Assistant Gilbert had nearly completed. The actual
measurement began on the 3d of December, the apparatus used being the duplex bars designed
by Assistant Zimbeck and constructed at the office of the Survey. During the measure the bars
were protected from the sun and weather by a movable eanvas-covered shelter, framed of light
timber and so securely braced together as to be able to stand all strains and stresses to which it
was necessarily subjected. This shelter was 56 feet in length, 12 feet wide, and 9 feet high, and
traveled on runners, two horses being required to draw it along the line. The base, 11-2 kilometres
in length, was measured in kilometre sections, each section being measured once in each direction,
under rising and falling temperatures, and reference marks being also established at each half
kilometre. After a short time sufficient training and experience were acquired by the members of
the party to enable them to measure a kilometre per day without difficulty, and the most favorable
hours were chosen, so as to secure as nearly as possible an equal division of the conditions of
rising and falling temperatures. The first measure of the base was completed on the 17th of
September, and the return measure was begun the following day. A delay of four days was
caunsed by damage to the shelter sled and to one of the bars by a ¢yclone which struck the party’s
camp on the night of the 18th; fortunately the bars escaped serious injury, but the shelter sled
was wrecked and had to be reconstructed. The second measure was completed on the 3d of
October, and the bars were then carefully reexamined and tested for important adjustments, after
which they were securely packed and shipped to Washington. Camp was then broken, suitable
arrangements made for the storage and care of the equipage, instruments, and live stock, and the
party disbanded. The results of the base measure proved very satisfactory in all respects, and
the behavior of the new base apparatus was excellent. Assistant Eimbeck reports that a relative
accuracy of 1-5 000 000 was easily attained, both by the duplex and by the thermometrie principle,
and that the speed of the measure was as great as ever previously attained with other forms of
base apparatus. .

Assistant Eimbeck was aided in the base measure by Assistants J.J. Gilbert, P. A. Welker,
H. P. Ritter, and C. C. Yates, Recorder Buford Lynch, and Foreman C. S. Wilkes, aud in his
report highly compliments all of these gentlemen for their efficient and enthusiastic support.

On the completion of the field work Assistants Gilbert and Ritter were assigned to duty at
the San Francisco suboffice, and Assistants Eimbeck, Welker, and Yates returned to Washington,
where they were engaged on the computations and other office work—Mr. Eimbeck to the close of
the fiscal year, and the others until assigned to further field duty. A redetermination of the
length and constants of the duplex bars was also made as soon as the apparatus was received
from the field,this being rendered necessary by the accident to bar No.15 and also by the apparent
wear of the agate knife edges. Assistant Eimbeck has prepared for publication a detailed
description of the apparatus, and an account of the measurement of the Salt Lake base; he has
also submitted, under date of January 7, 1897, a design for a new second pendulum of the com-
pound type, its form being that of a disk, and his report sets forth the numerous advantages
possessed by this instrument over the various forms heretofore used for gravity determinations.

Reconnaissance and triangulation in the States of Utah, Nevada, and Idaho.—Early in June,
1897, Assistant P. A. Welker, in accordance with instructions, proceeded to Salt Lake City, Utah,
for the purpose of executing a reconnaissance and primary triangulation in the States of Utad,
Nevada, and Idaho. This triangulation starts from the line ¢ Ogden” -¢Pilot Peak” of the
transcontinental system, and will ultimately be extended through the State of Montana to
the forty-ninth parallel of north latitude. Assistant Welker reached Salt Lake City on the 18th
of June, and was there joined on the 23d by Aid W, C. Denson, who had been assigned to his
party. The instruments and outfit heretofore used on the transcountinental work, and stored at
Salt Lake City and Kaysville, were taken charge of and thoroughly overhauled, and by the close
of the fiscal year all preparations for the beginning of active field operations were completed.
The results of the work will be given in my next annual report.

Magnetic observations in the State of Montara.—In July, 1896, Assistant R. L. Taris, engaged
in the determination of the magnetic declination, dip, and intensity, and the necessary astronom-
ical factors, at various points in the Central and Northwestern States, as mentioned under the
head of Middle Division, occupied stations at Havre and Glasgow, in the State of Montana.
Nine additional points in the State determined before July 1 are given in my last annual report.
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1891,

DIVISION OF ALASKA.

[Under this heading are included the coasts of Alaska which border on the North Pacific Ocean, on Bering Sea, and on tho Arctic Ocoyn:
also tho inlets, sounds, bays, and rivers.]

The localities of field operations in Alaska are shown on Progress Sketches at the close of
Part 1.

Hydrographic and general surveys in southeast Alaska.—The steamer Patterson, under the
command of Lieut. Commander E. K. Moore, U. S. N., on the completion of the repairs which were
in progress at the close of the last fiscal year, was ﬁtted out for the continuation of the Alaska
surveys, and sailed from Seattle, Wash., on the 14th of July, 1896. The Superintendent of the
Coast and Geodetic Survey accompanied the party for the purpose of examining the general
features of the country in the vicinity of the boundary line between southeast Alaska and British
Columbia, and, therefore, the various inlets between Port Simpson and Yakutat Bay were visited
before the Pattm son proceeded to her field of operations.

The rvegular work of the party began on the 8th of August in Peril Strait, at the point
reached by the triangulation of 1893, the Superintendent remaining with the party until August
23 for the purpose of inspecting the methods of carrying on the survey. The general locality of
the season’s work embraced Peril Strait, Salisbury Sound, and Neva and Alga straits, and the
work included triangulation, hydrography, and topography, with the incidental tidal and current
observations. The different branches of the work were carried on simultaneously, each officer of
the party having special duty assigned him, and theé survey in any locality was complete before
the vessel was moved to a new anchorage. The triangulation began at FFish and Suloi points, and
was carried through the south branch of Peril Strait, across Salisbury Sound, through Neva
Strait, across Nakwasina Passage and through Olga Strait to Lisianski and Siginaka islands;
also through Salisbury Sound to the sea. A sextant triangulation was also carried through
Krestof Sound to its junction with Sitka Sound and into Nakwasina Passage. The shore line and
hydrography executed cover the same limits, but the topography was delayed by various causes
and was not completed below Salisbury Sound, The chaunels surveyed this year are for the most
part narrow and intricate, and considerable difficulty was at times experienced in locating points
for the triangulation, the ecliffs rising abruptly from the water’s edge and the swummits being
densely wooded.

The season’s work closed on the 6th of October, and on the 9th the party sailed for San Fran-
cisco, stopping en route at Whitewater Bay, Wrangell Strait, and Clover Passage to investigate
reported rocks and shoals, and at Departure Bay for coal and water; San Francisco was reached
ou the 234,

The statistics of the season’s work have been tabulated as follows:

Aroea of triangulation, in square B L L I 79
Number of signul Poles erectod. .. .. oeooewiemus oo e e e caaeee o s e 567
Number of atations oc cupied for horizontal angles... ... .o Lol 333
Number of stations ocoupied for vertical angles ... ... ..o ..o, 71
Number of elovations determineil .. . ..oooe v ommne o eeeeee ennns tememememanaaan 92
Number of brses (500 metres) moasured -« .. .. oenomee et e e e 1
Area of topography surveyed, in square statute miles... ... ... ... ... . . Liii.... 274
Length of gencral coast line surveyed, in statute miles . .......ooooo.o oo oo, 197

Number of topographioc 8heets finished- ... oo eeee it i et e et e eeeee e aans 6
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Area sounded, in square geographical miles .. . oo L., 71
Distance run while sounding, in geographical miles ... ... . ... .. il 504
Number of angles measured ... ... oa i e 7 730
Number of soundings taken ....... ... ... oL 12 991
Number of tidal stations established ... ... . .. .ol i 3
Number of current stations OLSCIVEN . .o. ool ittt it ie it i tiiett e e e e 2

The naval officers attached to the Patterson were as follows: Lieut, Commander E. K. Moore
(in command), Licut. J. J. Kunapp, Lieut. R. K. Lopez, Licut. W. B, Hoggatt, Ensign W. W,
Gilwer, Insign G. B. Bradshaw, and P. A. Surg. R. M. Kennedy. Yeomen H. L. Ford and Hugh
Rodman and Master-at- Arms W. 5. Allen served as recorders and draftsmen.

Resumption of hydrographic and general surveys in southeast Alaska in the spring of 1897.—The
steamer Patterson, under the command of Lieut. Commander E. K. Moore, was again fitted out for
the Alaskan work in the spring of 1897, and sailed from San Francisco on the 4th of April. 1in
route to the field of operations the tidal stations at Victoria and Esquimalt were visited and new
stations were established in Seymour Narrows and Sergius Narrows. Sitka was reached on the
30th, and here the tidal station on Japouski Island was again set in operation, thus forming a
chain of tidal stations from Vietoria to Sitka. The survey was begun on the north side of Sitka
Sound, where the previous season’s work ended, and was continued down the sound to a counnec-
tion with the work of 1893, thus completing the inside steamer route from Dixons Entrance to .
Sitka, via Juneau and the head of Lynn Cabal, with all the arms, bays, passages, and bights
connected therewith. A verification tapeline base 5275 metres in length was measured at the mouth
of Indian River, near Sitka, and connected with the triangulation of 1893. The work at the
mouth of Salisbury Sound was next taken up and carried about 15 miles to the northward and
westward off’ the coast of Chickagoff Island, and progress was also made to the southward on the
sea side of Kruzoff Island. The completion of the survey of both inside and outside connections
of Sitka Sound with Salisbury Sound during this season seems to be well assured, the above
representing the progress made to the close of the fiscal year. The outside soundings are being
carried to the 100-fathom curve, and it is found that the depths increase more gradually outside
than inside, except off the mouth of Sitka Sound, about 8 miles off Cape Edgecumbe, where a
deep hole exists, the depths dropping from 70 to 500 fathoms in 2 miles., Off Salisbury Sound
and to the northward and westward the 100-fathom curve is from 12 to 15 miles offshore and the
coast is very treacherous, many outlying sunken rocks and reefs being found as far out as 3 miles
from shore. The shores, both inside and outside, are rugged and precipitous. About 10 miles to
the northward and westward of Salisbury Sound there is an extensive archipelago, extending
nearly to the mouth of Cross Sound, and affording an inside channel for small vessels. The
outside hydrography can only De exccuted when the sea is comparatively smooth and when the
seeing is good, and consequently no favorable opportunity is neglected, the inside work being
carried on only when the conditions are untavorable outside. The party being still in the field,
the final report of results accomplished can not now be given, but the tabulated statistics to the
close of the fiscal year are as follows:

Number of signal poleserected ... ... . ... .. .. ... ... .... I 311
Number of stations oceupied for horizontal angles. .. .. ... .. o i .- 285
Number of stations occupied for vertical angles. .. .. ... oo it 69
Area of topography surveyed, in square statuto miles.................. e e 97
Length of general coast line surveyed, in statute Miles. ... .v.e.ceeneseecaryaeaonnanaeenns 1?}

3

Area sounded, in square geographical miles ... ... L. .. Lo et

Number of miles (geographical) run while sounding ... .. .. .. .. . coeraeeiiiaoaeonns 736
Number of angles measured..... [ PR PP 4 483
Number of 8oUndings tRKOM .« e e n i eee oo iieaie ein ceee eecceaaaa e ane o s s 4 837
Number of tidal stations establiBhed . . . oo n oo s e et o e e eeaeseaimcaraaaaaeaeaaanas 5

Chronometric determination of differences of longitude in Alaska; also latitude and magnetic
determinations.—In March, 1896, as stated in the report for the last fiscal year, Assistant Fremont
Morse was instracted to prepare for chronometric longitude determinations in Alaska, and Assist-
ants Homer P. Ritter, F, A, Young, and Aid O. B, French were directed to report to him for
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duty under his direction, joining him at a specified point on Puget Sound in time to connect with
the steamer starting for Alaska early in April.

The plan of the season’s work may be here recapitulated: Assistant Morse to occupy the
astronomical station at Sitka, make the necessary time observations there, and rate his chronome-
ters, while new stations at Kadiak Island and Unalaska were similarly occupied by Assistant 1. P,
Ritter and Aid O. B. French, respectively; Assistant F. A, Young to take charge of the chro-
nometers to be carried on three or more successive round trips of the Alaska Commercial Company’s
steamer, Dora, and to intercompare them daily; the carried chronometers, twenty-one in number,
to be carefully compared with those of each of the three astronomical stations on each arrival and
departure of the steamer, both by Assistant Young and the astronomer of the station; the latitude
of the Kadiak and Unalaska stations to be carefully determined by a sufficient number of astro-
nomical observations, and the magnetic elements, declination, dip, and intensity to be determined
at all three stations; also topographical surveys of the harbors and adjacent country to be made
a8 opportunity offered without interfering with the main work of the expedition; all parts of the
work to be under the general direction and supervision of Assistant Morse.

Assistant Morse left San Francisco by steamer on March 25, was joined by the other members
of the party on reaching I’ort Townsend, took passage on the steamer City of Topeka at Scattle
April 2, and reached Sitka on the Sth. Ilere, in accordance with the programme outlined, Mr.
Morse landed with his instruments and the other observers transferred their outfits to the steamer
Dora. On accouut of unfavorable weather, time observations at Sitka were not obtained prior
to the departure of the Dora on the 9th, but all the chronometers, thirty-two in number, were
carefully intercompared.

Messrs. Ritter and French reached their allotted stations on the 14th and 19th of April
respectively and immediate preparations were made for the beginning of the observations, but at
both stations bad weather prevented the securing of time determinations before the departure of
the steamer. Ifirst observations were secured at Sitka on the 11th and at Kadiak and Unalaska
on the 2Ist. The third round trip was completed in July, but owing to the partial failure of the
first half of the first a fourth round trip was decmed necessary, and that was completed by
August 1. The last half of the fourth trip was also defective owing to bad weather at Kadiak,
the last observations there being eight days before the arrival and departure of the steamer, so
that out of the four trips only three good determinations were obtained.

At Sitka Assistant Morse obtained time observations on forty-two nights, and during July
three days were dovoted to magnetic observatiouns, declination, dip, and intensity. At Kadiak
much cloudy and rainy weather was experienced, but Assistant Ritter observed time on twenty-
six nights and latitude on nine nights, and made magnetic determinations on three days; he also
trigonometrically connected his astronomical station with that of 1867, the position of the latter
being approximately recovered, but not being conveniently situated for the longitude work, as it was
too far distant from the steamer landing. At Unalaska the weather conditions were unfavorable
also, but the requisite Humber of time and latitude observations were obtained. The magnetic
clements were also determined on three days and a base line 1-77 kilometres in length was meas-
ured. I'rom this base a small scheme of triangulation was carried to the head of Captains Bay,
and a topographical survey, comprising an area of 20 square miles, and including the town and
harbor of Unalaska and Duteh Harbor, was executed. While en route to Sitka, at the close of
the work, Mr. French took advantage of the stoppage of the steamer at Unga to make sextant
observations there for latitude and time.

Messrs. Ritter, I'rench, and Young, on the completion of the fourth round trip of the Dora,
reported to Assistant Morse at Sitka on the 1st of August, and the entire party on the 7th took
passage ou the City of Topeka for Puget Sound. On arriving at Port Townsend Assistants Young
and Ritter were detached from the party, the former in accordance with instructions proceeding
to Washington, D. C., and the latter to Utah for the purpose of joining the party of Assistant
LEimbeck. Messrs. Morse and French then proceeded to San Francisco and thers completed the
records and computations of the season’s work. The subsequent services of the various members
of the party will be noticed elsewhere in this report.

Survey of the Pribilof Islands, Bering Sea, Alaska.—In April, 1897, Assistant Will Ward
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Duffield was directed to organize a party at Seattle or San Francisco for the survey of the Pribilof
Islands, Bering Sea, Alaska, and Assistants Fremont Morse, G. R. Putnam, and G. L. Flower
were directed to report to him to assist in the work, Seattle was reached on the 30th of April and
the party was organized by May 3. The revenue cutter Bea» furnished transportation, landing
the party at Unalaska on May 19 for astronomical observations, and finally at St. Paul Island of
the Pribilof group on May 25. The remainder ot the fiscal ycar was spent in base measurement
and triangulation and preparations for the topographical work. IFive short subsidiary bases for
the seal rookery surveys were measured, their lengths varying from 400 to 600 metres and 180
points were marked for future reference. A base 4422 metres in length was also measured for
the principal triangulation, twenty-one signals were erected and thirteen stations were occupied,
thus completing the triangulation of St. Paul Island. The necessary astronomical observations
for time, latitude, and azimuth were also made when weather permitted. The party being still in
the field, the further account of its operations is deferred and will appear in the next annual report.



REPORT FOR 1897—PART I. ABSTRACTS OF REPORTS FROM FIELD PARTIES. 43

SPECIAL OPERATIONS.

Magnetic and gravity observations at various points in British North America and Greenland—
the Greenland expedition.—In the latter part of June, 1896, Assistant G. R. Putnam was authorized
by the Honorable Secretary of the Treasury to accompany the exploring expedition about to start
for Greenland under charge of Prof. A. E. Buarton, and on July 2 left Washington for the purpose
of looking after the instruments, which had to be placed on a steamer at Boston on July 4 and to
be again transferred at Halifax and Sydney. While at Halifax, Assistant Putnam made magnetic
observations at the same station, in Her Majesty’s dockyard, occupied by Assistant J. B. Baylor
in 1879, and on July 11, 12, and 13, while waiting the arrival of the steamer Hope, which was to
carry the expedition northward, maguetic and pendulum observations were made at Sydney,
Cape Breton. The HHope sailed from Syduney on the 16th, bearing Lieut. R. E. Peary and party,
Prof. A. E. Burton and party, and others. On the 20th, a few hours’ stop was made at Turnavic,
Labrador, and Assistant Putnam availed himself of the opportunity to securc magnetic observa-
tions. After considerable declay from ice on the Labrador Coast, the vessel entered Hudson
Strait, and the parties landed at Ashe Inlet, where magnetic and gravity observations were
obtained on the 25th and 26th, After being prevented by ice from entering Cumberland Sound,
the fope steamed across Davis Strait to the Greenland Coast, making a first stop at Godhavn,
the capital of North Greenland, and here magnetic determinations were made on the 3d of August.
On August 5 the Burton party was landed at Umanak and the Hope proceeded farther north. At
Umanak Assistant Putnam made penduluin observations from the 8th to the 12th and magnetic
observations on the 14th, 15th, and 18th. The remainder of the month was spent in making
computations, daplicating records, etc., and opportunity was found to forward a set of the records
by means of a Danish vessel sailing for Copenhagen. LEarly in September Mr. Putnam accom-
panied Professor Burton’s party on an expedition to the Itiodliarsut glacier, and assisted in the
glacial investigations that were made. The party returned to Umanak on the 8th and the
following day the Ilope returned and took them on board. On the 11th Godhavn was again
touched at and the magnetic observations were repeated. After encountering a severe storm in
crossing Davis Strait and being delayed three days in the ice off Cape Mercy, the Hope entered
Cumberland Sound and landed the party at Niantilik, where magnetic and pendulum observa-
tions were obtained on the 17th and 18th. After steaming south along the Labrador Coast, Sydney
was reached on the 26th, and additional magnetic observations were made the same day. Assist-
ant Putnam then returned to Washington and reported for further duty. The results of the
Voyage, so far as the work of this Survey is concerned, may be summarized as follows: Magnectic
observations were made at seven stations, at two of them both going and coming; at a number of
these points the results will be of interest in studying the secular variation of the magnetic
elements, ag they have been previously occupied by earlier explorers, and in several cases the
€Xact point of observations was recovered and used. Two of the stations in Cumberland Sound
an(l. Hudson Strait are comparatively near the magnetic pole, the dip being about 84° and the
horizontal force so weak that changes of several degrees in the direction of the horizontal needle
took place in a few hours. Pendulum observatious for the determination of the force of gravity
were made at four stations, at two of which, however, they were not complete because unfavorable
weather and the short stay of the ship prevented the obtaining of satisfactory observations. At
the most‘; hortherly station, Umanak, the observations were fortunately quite complete. This
point is in latitude 700 41/ north, well therefore within the Arctic Circle and nearly as far north
as IPoint Barrow in Alaska.
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In the chart of péndulum stations recently published by Professor Helmert, in the Report of
the International Geodetic Association for 1896, there appear no observations for this region, and
those obtained by Assistant Putnam will therefore be of special interest to the scientific world.

Mr. Putnam in his report expresses his appreciation of the courtesy shown him by Lieut. H. 5
Peary, Prof. A. I&, Burton, and the various members of the party, and the valuable assistance
rendered him from time to time. He also specially refers to the courtesy of Mr. Hjalmur Kunhtsen,
governor of the Danish Colony of Umanak, who placed a house at his disposal, in which the
pendulum observatious were made, and did everything in his power to wmake the stay of the party
pleasant. For facilitating the work, thanks are also due to Capt. John Bartlett, of the Hope;
Mr. Andersen, inspector of North Greenland, Mr. A. Vizard, storekeeper of Her Majesty’s dock-
yard, Halifax, and Mr. J. P. Fairbanks, proprietor of the Sydney Hotel, Sydney, Cape Breton.

Assistant Putnam has prepared for publication two reports, on the magnetic and gravity
observations, respectively, including in the latter all pendulum observations made by him during
1895.and 1896, and these papers will appear as appendices to this report.

Mr. Putnam before again taking the field also performed miscellancous office duties, among
which may be mentioned the determination of the corrections of three standard salinometres and
the densities of a large number of sea-water specimens stored in the archives of the Survey. His
further field services have already been noticed under the head of Alaska Division.

Latitude determinations at Dover, Del., und Round Hill and Leesburg, Va., with a view to the
selection of stations for the International Latitude Service.—The International Geodetic Association,
having in view the continuous and simultaneous observation of variation of latitude at a number
of stations, has at various times during the year corresponded with this office on the subject and
requested our cooperation in the matter of the selection of suitable sites for the observatories,

The following trauslation of an extract from a communication signed by Prof. F. R. Helwert
states the case concisely, and enumerates the points to be considered in making the selection of
the two North American stations:

“There are two projects for this which were proposed by Messrs. Foérster and Van de Sande-Bakhuyzen.
M. Foerster proposes four stations on the same parallel, while M. Bakhuysen thinks that greater advantage will come
from the statious being placed in the vicinity of established observatories, and he believes that with the same sum
of money seven or eight stations can thus be arranged for. (Compare the procecdings of Lausanne, pp. 99 to 100.)
The Central Bureau desires to carry out I'oerster's project, for reasons which were given by me in the Lausanne
proceedings, provided that it is possible to find four stations snitable in all respects for the work, and at which the
observers would be able to live comfortably. The latitude 39° 8’ is fixed upon, on which, besides the stations Cagliari
and Midsusawa, two North American stations will bo chosen. For the latter, Dover in the east and Ukiah in the west
have been thought of, in which places favorable meteorological and seismological conditions exist. In place of Dover
another station which would e more accessible to Washington could be very well substituted; for instance, Round
Hill, Va. One might also think of the observatory of Cinciunati, but the mathematical conditions in this place
arc less favorable than in Dover. In place of Ukiah a station in the Sacramento Valley might be taken, where
the meteorological conditions are also very favorable. It is now desired that a local investigation be made ut the
places named as soon as possible, where, naturally, the latitude to the nearest ten seconds must be measured in
order that one may not depart too far from the parallel 39° 8. DBesides favorable meteorological conditions, the
station mmnst Le so situated that equal conditions of atmospheric refraction exist to the north and south, and for
the same reasons it is desirable that profiles of the surfuce, as well us the vegetation, should Le nearly the same
to the north and south, and also that changes of these conditions are not probable in the future.

It is also to be taken into consideration whether the situation of the observatory can be retained fox, suy, one
hundred years, and also whether new constructions are to be expected. A change in the locality would be very
difficult, as it could not be made without a long corresponding serics of observations on both the old and new
stations, all of which would cntail great expense. It is therefore nocessary that the site should be purchased by
the United States Government, or in some other way its permanence assured. The topography around the stution
both fur and near should be, if possible, made cvident by.sketches or charts, by means of which, also, the rclation
of the heights should Lo indicated. Although mccording to what has just boen said it appears desirable that the
stations slould not be. too mear an inhabited locality, yet,%on the other hand, it is desirable that houses shonld
be near where the observer could subsist. In general it may be said that the reply in regard to the question of
subsistence of the observer iu the chosen station is of the greatest importance. .

In regard to the local investigatious to Le carried out, [ have to remark that the exponses thereby incurred
would be borne by the International Geodetic Association, but at the present time no money of any groat amount is
avgilable, so that it will be necessary to male the expenses as small as possible.

1t appears to me that a reconnaissauce for the Western stations presents some difficulties as to traveling
expenses from Washington, which would be very heavy; but if the Coast Survey has not an officer in the neighbor-
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hood engaged on other work, possibly the greater part of the expense could Le saved by sending someone from San
Francisco or from the Lick Observatory. I take it thut the arrangement of the expenses later will present no
gerious difficulties.” .

In accordance with the preceding request, Assistant C. H. Sinclair was directed to make
latitude determinations at each of the three Eastern stations named, and in case of the results
differing more than half a minute from the desired value to make an examination of the country
in the required direction to ascertain its availability for a station, special attention being paid to
the requirements enumerated by Professor Helmert. At Dover the observations were made in
May in connection with, or rather incident to, the longitude determination already mentioned
in the proper geographical sequence. The latitude of the Dover Courthonse was found to be
39209’ 14", or slightly north of the prescribed limit of 39° 08’ 4 3/, and therefore the country to
the south was examined. .

Mr. Sinclair reports that a suitable location can be found in the required latitude, and has
indicated its position on a sketch accompanying his report. The observations at Round Hill and
Leesburg were made in June. At -Round Hill Mr. Sinclair occupied a point in a pasture field a
short distance northwest of the railroad depot, and found its latitude to be 39° 08’ 15, The town
of Round Hill lies entirely to the south of this point, stretehing along the road for a distance of
half a mile. The country is heavily rolling, but the topography is quite uniform in character.
Fine growths of locust, oak, chestnut, hickory, and other deciduous trees exist, but the larger
part of the country has been cleared for cultivation. About 3 miles to the westward are the
heights of the Blue Ridge, but Round Hill itself has an elevation of 600 feet above sea level,
The same character of country is found at Purcellville to the westward, and at Hamilton, 6 miles
to the eastward, both points having nearly the same latitude as Round Hill. At Leesburg Mr,
Sinclair's station was located in the grounds of the Leesburg Academy, but its latitude was found to
be only 39207/ 07/, or about half a mile too far south. It was found, however, that a suitable site in
tho required latitude was obtainable. Lecsburg lies 2 miles east of the Catoctin Mountains and
12 miles east of Round Hill, and has an elevation of 400 feet above sea level. Assistant Sinclair
reports that the mail facilities and conveniences for living are superior at this station to any of
the others examined, and that the climatic and other conditions are about equal. Sketches of the
localities examined, showing the proposed sites for the observatories, accompany ‘Mr. Sinclair’s
report. The magnetic observations made at Dover, Round Hill, and Leésburg have already been
mentioned under the proper geographical headings. On the completion of the observations and
examinations Assistant Sinclair returned to Washington and was engaged on his computations
during the few days remaining of the fiscal year.

Laying out of a speed-trial course for naval vessels in Chesapeake Bay.—In compliance with the
request of the Navy Department for the laying out and marking of o speed-trial course, 243
nautical miles in length, in Chesapeake Bay, for the speed trials of torpedo boats 3, 4, and 5,
Lieut. Commander A. Dunlap, U. 8. N., commanding the steamer Blalke, was directed to prepare
that vessel for the work, and Lieut. E. H. Tillman, U. S. N,, with the schooner Matchless, was
directed to report to him and render such assistance as might be required. Assistant D. B.
Wainwright, with his aid, R. B. Derickson, was also instructed to execute the necessary trian-
gulation, the scheme being so arranged as to be available for and form part of the regular
triangulation of the Chesapeake Bay resurvey. The Blake lett Baltimore on the 17th of March,
Messrs, Wainwright and Derickson having joined the vessel the previous evening, and reached
the locality of the course the next day. Lieutenant Tillman, with the Matckless, reported on
the 224, having been detained by fogs and head winds.

The site selected for the trial course may be briefly described as follows: It lies nearly parallel
to aqd Ssomewhat to the eastward of the axis of the bay; its north end is opposite Parkers Creek,
'md 1ts south end is opposite Point no Point, or about 7 miles above the mouth of the Potomac
Rl"el‘-_ A search was first made for old trigonometrical stations, but these, with two exceptions,
had djsapbeared, and it was necessary to execute a new triangunlation over a section of the
bay 35 miles in length, the average width being 10 miles. Eleven signals were built, and 7 of
these, together with 4 lighthouses, were occupied with a theodolite for the measurement of the
horizonta} angles. The angular measurements were begun on the 27th, and continued without
interruption, save from bad weather, until April 15. The computations were made as rapidly as



46 UNITED STATES COAST AND GEODETIC SURVEY.

possible, and the line was then placed on the projection furnished for the purpose, the length of
the course, as already stated, being about 243 nautical miles. Meanwhile Lieutenant Tillman
had established an excellent range for the southern end of the course, and it was deemed
advisable to establish a similar one at the northern end. The east side of the bay was found
impracticable for this purpose and the west side seemed scarcely less so, but Assistant Wainwright,
after running a transit line back 2 miles, found that a good range could be obtained by cutting
a vista through the trees or by building a high signal (80 to 100 feet). The time and expense
necessary to accomplish this, however, caused the abandonment of the project, but the points
were marked so that the range can be established at any time in the future if deemed essential.
Small watch buoys were then placed to mark the positions for the larger buoys to be furnished
by the Light-House IEstablishment, and on the 21st the lighthouse steawmer Maple arrived with the
larger buoys, which were all placed in position the same day, their positions being determined by
simultaneous observations with two theodolites stationed oun shore. On checking the positions
next day all were found accurate excepting that of the buoy marking the south end of the course,
which had to be shifted somewhat. The buoys at the end of the course are first-class can buoys
and are anchored with sinkers weighing from 3 000 to 3 200 pounds, and the five intermediate
ones are sccond-class can buoys with sinkers of from 1 500 to 1 800 pounds. Beginning on
the range at the southern end at a point 4-9 miles B 3 N from Point no Point trigonometrical
station, the course runs N by W 4 W to the northern terminal, which is 4:6 miles from Purkers
trigonometrical station and 3:35 miles west by north from James Point Station. The field work
was completed on the 23d of April, and the Blake and Matchless returned to Sparrow Point and
Baltimore, respectively, the latier resuming her regular tidal work in that locality. Assistant
Wainwright and Aid Derickson left the Blake on her arrival and proceeded to Washington,
where they were engaged on office work to the close of the fiscal year. 'The reports of Lieat,
Commander A. Dunlap and Assistant D. 13, Wainwright coutain much interesting information
concerning the changes that have have occurred in the hydrography and topography of this
portion of Chesapeake Bay since the date of the old survey, and Mr. Wainwright has also
submitted a scheme for the continuation of the triangulation northward to a junetion with that
already excecuted above Kent Island.

The statistics of the trigonometrical work of Assistant Wainwright’s party may De sum-
marized as follows: ,

Area of triangulation, in square statute miles ... .. . . ... L iiiiaia.-. 400
Number of 40-foot tripod signals erected .. ... i il i i i 8
Number of observing tripods and scaffolds erected. .. ... .o . . .o..... 3
Number of stations occupied for horizontal angles...... ... . . . .. . ... . ... 11
Number of geographical positions determined...... ... ... ... . ........ et 18

Ezxamination of a portion of the boundary line between Spartanburg and Greenville countics,
8. C.—The north and south boundary line between the counties of Spartanburg and Greenville
has been for some time in dispute, and various resurveys of it from time to time failing to agree,
the board of commissioners of Spartanburg finally requested a local firm of civil engineers to make
a true, accurate, and scientific survey of said line and determine its true and correct location,
The report of these engineers, when received, did not meet the views of all members of the board
and-a resolution was then passed requesting the Mewmber of Congress of the district to obtain
from the Coast and Geodetic Survey the detail of one of its officers to examine and report upon
the quality and accuracy of the work executed, due provision being at the same time made for
defraying the expenses incident to the examination. In compliance with the terms of the resolu-
tion, submitted by Hon. Stanyarne Wilson, Assistant W. C, Hodgkins was instructed to proceed
to Spartanburg to confer with the board of commissioners and make such examinations as might
be found necessary. Mr. Hodgkins left Washington on the 11th of November, and was engaged
on this duty until December 14. During this time he made a careful study of the historical
features of the case, carefully weighed all the evidence submitted, and examined into the
methods used in the various resurveys of the line. He also made magnetic observations at
various points of the line, and found considerable local deflections, and these to a large extent
account for the trouble in reestablishing the original boundary, which was of course laid out with
a compass, aud consequently followed a zigzag course. '
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The work of the local engineers was found to be of excellent quality, but they had proceeded
on the assumption that the line should Le a straight one from the northern terminus to the south-
ern one, & point not conceded by all parties, and so laid it out, but the straight line, as was to be
expected, failed to coincide with the original boundary at intermediate points; the location of the
soutbern terminus, moreover, was also a point of controversy, there being no monument to mark
the spot and some ambiguity in the description, but it seems to be fairly well established that
the adopted position is not seriously in error. Assistant Ilodgkins made an exhaustive report
on the whole subject after his return to Washington, and copies were at once furnished to the
board of commissioners and to Messrs. Ladshaw & Ladshaw, the engineers who executed the
vesurvey of the line. Mr, Hodgkins’s further services will be noticed under the proper geographical
leadings elsewhere in this report. .

Resurvey of Brunsiwick Bar, Georgia.—The river and harbor act of August 17, 1894, under item
“For improving the outer bar of Branswick, Georgia,” authorized the payment to Mr. C. P. Good-
year of certain sums of mouey for the procurement at specified dates of channels of specified
width and depth, the method of improvement being by the explosion of dynamite on the bottom.

The river and harbor act of June 3, 1896, amended some of the provisions of the former act,
and further provided that the resurvey to determine the result of Mr. Goodyear’s work should be
made by an experienced officer of the Coast and Geodetic Survey, under the direction and super-
vision of the Honorable the Secretary of War. Mr, Goodyear in November reported that he had
procured the necessary width and depth of channel, thus complying with the requirements of the
acts above referred to, and requested an immediate survey. Lieut. Robert G. Peck, U. S. N,,
commanding the steamer Bache, was selected as the officer to represent the Coast and Geodetic
Survey, and was directed to report to the Honorable Secretary of War for instructious. The
repairs which the Bache was undergoing at New York were hastened as much as possible, but it
was not until December 19 that the vessel was ready for sea. ‘Sailing on that date, Lieutenant
Peck reached St. Simon Sound on the 27th, but it was not until January 4 that the weather
permitted the beginning of operations. The survey was finished April 16, after an exceptionally
stormy and unfavorable season, which prolonged the work much boyond the time anticipated for
its completion., Owing to the minute requirements as to widths and depths, the latter being
determined to tenths of feet, more elaborate and precise methods of executing the survey were
necessary than are customary in ordinary hydrographie work, and special care had to be taken to
establish accurately the plane of reference (mean high water) to which the soundings were to bLe
reduced. By a special device the tide-gange readings were recorded to hundredths of feet and at
intervals of five minutes. The positions of soundings were determined by sextant and theodolite
angles taken from observing stations previously established op the bar. The sounding lines
were run on ranges and at intervals of 25 feet, one system of lines parallel to the direction of the
channel being crossed at right angles by another system similarly spaced. The scale clhiosen for
the hydrographic sheet was necessarily a large one (1-1 250), to permit of the plotting- of the
large number of soundings and the accurate delineation of the contour lines, Nearly 30 000
soundings, out of about 39 000 taken during the survey, are shown on the sheet. On the comple-
tion of the work the Backe loft Brunswick for New York, arriving at the latter point on the 27th of
April. The office work was then prosecuted as rapidly as possible, and was completéd before the
close of the fiscal year. The hydrographic sheet and the original records of the survey have been
forwarded to the Honorable the Secretary of War, and copies have been deposited in the archives
of the Coast and Geodetic Survey. The results of the resurvey and their bearing on Mr. Good-
year’s claims are matters with which this oflice has no concern, belonging properly to the report
of th? Honorable Secretary of War,

The statistics of the work have been tabulated as follows:

Distance run while sounding, in geographical miles .. .oo.ooueus iaean: caname e eennn 2104
Number of AngEles MEaBUTEd - ... oo it ae e eee e eatancaee e 14 386
Number of BoUDNAINgs taKOn - .. oot i i ceeeciaieaan ceaaas 38 883
Numbeor of tidal stations established .. .. ... . . i ceieaeeean 1
Number of hydrographic sheots complobod -« .. . oeeenneen oenoeneaen e aneae aeananes 1

Th.e naval oﬂi(:ers.comprising the party of the Baclke were the following: Lieut. Robert G.
Peck (in command), Lieut. . K. Hines, Ensign A. H. Davis, Ensign F. M. Russell, Ensign F. B.
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Sullivan, Chief Machinist A. J. Miskimon, Apothecary J. E. Shepherd, and Yeoman J. L. Dunn.
Master at Arms Thomas S. Martin and Seamen Jobn Craig and Andreas Andersen served as
recorders. )

Hydrographic survey to determine the value of improvements at the mouth of the Brazos River,
Texas.—The river and harbor act of June 3, 1896, contained a provision for the appointment of a
board of engineers, composed of a civil engineer, appointed by the President, an officer of the
Corps of Engiveers, U. S. A, to be selected by the Secretary of War, and an officer of the Coast
and Geodetic Survey, to be selected by the Superintendent, to make an examination for the
purpose of ascertaining the character and value of the improvements made at the mouth of Brazos
River, Texas, by the Brazos River Channel and Dock Company. These improvements were under-
taken with a view to removing the bar at the mouth of the river and deepening the channel from
the mouth to Velasco. The members selected to comprise the board were the following: Col.
H. M. Robert, U. S. E.; Robert Moore, C. 1., of St. Louis, and Assistant Stehman Forney, United
States Coast and Geodetic Survey. The board met in Washington, D. C., on December 11, 12,
and 14, 1896, in Velasco, Tex., January 10 to 15, 1897, and again in Washington, D. C,, to com-
plete its report, February 15 to 18, 1897. The first requisite for thé performance of the duties
assigned to the board being a thorough survey to show existing conditions, a full hydrographic
party, under the charge of Assistant H. L. Marindin, was detailed by the Superintendent and
placed under the board’s direction.

Assistant Marindin reported to Col. H. M. Robert, the president of the board, in accordance
with instructions, and at once proceeded to Velasco, Tex., accompanied by Assistant A. L. Bald-
win, Aid C. C. Yates, and Osecar M. Strauber, an expert leadsman of the Coast Survey steamer
Blake, and arrived at Velasco on the 25th of December.

After visiting Galveston, for the purpose of collecting data in regard to previous surveys,
and securing descriptions of bench marks, etc., Assistant Marindin rejoined the party at Quintana
on the 28th, and completed the preparations for the hydrographic survey, which was begun on
the 4th of January. A small naphtha launch was chartered for the work, and from it all the
soundings in the gulf and river were taken. The survey included the topography of the mouth
and of the river as far up as Velasco, and the hydrography over the same limits and an area
extending outward into the gulf about 2 miles, or about a mile beyond the sea end of the jetties.

Observations of tides and currents were also made, and lines of levels were run to connect
the tide gauges with the various bench marks; a trigonometrical connection was also successfully
made with the old triangulation of 1852, the latter work, however, not without vexatious delays
in the recovery of old stations. The old points recovered were ¢ Brazos” and ‘“Oyster Creek,”
the former in the city of Velaseo, and the latter about 6 miles to the eastward; none of the stations
on the intermediate shore of the gulf could be recovered, having long since been obliterated by
the encroachment of the sea or other causes.

From the line “Brazos”¢Oyster Creek” as a base, all the stations of 1894 and 1897 at the
mouth of the river, including Brazos River lighthouse and several minor lights on the jetties, were
determined. o

In locating the soundings taken outside, two observers with instruments were stationed on
shore at suitable points, and as a precautionary measure a third angle was measured on board the
launch; for the river soundings, angles on distant signals were measured from the roof of the launch,
the shores being low and the rand flat, and the waters of the river being at flood height. A plane-
table survey of the shore line and jetty lines was found to be indispensable, as it appeared that a
shift in position of the stream equal to about half its width had taken place since the previous
survey, or that the positions of the shore line as furnished by the improvement company in 1894
were erroneous. '

Five tide staffs were set up at various points, which, together with the self-registering gauge at
‘the land end of the west jetty, made six points of tidal observation. The board did not deem an
extensive series of current observations necessary, and consequently only a few current stations
were occupied. The weather during a considerable portion of the season was unfavorable for field
work, and on the 24th of January a severe ‘“nortber” set in, which lasted until the 20th, the tem-
perature ranging from 10° to 20° below freezing point; the land was covered with a sheet of ice,
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o0 that cattle were without food and many perished. The survey was completed, however, on the
27th, the party was disbanded on the 29th, and Assistant Marindin and the ofiicers of the party
then returned to Washington. A complete map showing the results of the survey was prepared
and furnished to.the board, the original field sheets being deposited in the archives of the Coast
and Geodetic Survey. '

All the expenses incident to the Brazos River work, excepting the salaries of the officers
engaged, were paid by the board from the appropriation made by Congress for the purpose.

The report of the board was presented to Congress on the 19th of February, 1897, and has
been published as ¢Senate Document No. 138, Fifty-fourth Congress, second session,” and Assist-
ant Marindin’s report to the board is published in full therein as Appendix C. It would not be
proper here to enter into a discussion of the results of the survey in their bearing upon the work
executed by the Brazos River Channel and Dock Company, that being the function of the board
and a matter coming under the jurisdiction of the Honorable Secretary of War, and the reader is
therefore referred to the document above mentioned for information on that subject.

The statistics of Assistant Marindin’s work may be thus tabulated :

Areu of triangulation, in square statuto miles ... ... ... ... ... ..ol 11
Number of 8ignal poles erected -« ... occuvoenrcoonae comamianne e, e 7
Number of stations occupied by borizontal angles.._......... .. .. ... ... ... 7
Number of geographical positions determined................. e i eeaaan 16
Length of coast line survoyed, in statute miles....... ...l il iiiei il

Length of river shore line surveycd, in statute miles ...... ....... .. ... ... .. 15
Longth of roads survoyed, in statute miles............. ... ........... ... . 1
Area sounded, in square geographical miles .o .. .. ool 11
Distanco run while sounding, in geographical miles ................ ...l 87
Number of angles measurad ... .. ... oceeiiiion i e et e e e e 2 472
Number of soundings taken _....coiee oiiitoiie i i it 6 610
Number of tidal stations established ..o .coo.cooieoiiiiiiin ol S 5
Number of current stations observed. ... ..ot i 5
Longth of lines of spirit leveling, in statute miles. ... .. .. ... ... ... ... ... 7
Number of topographic sheots comploted (shore line only). ... i, 2
Number of hydrographic sheets completed... .. oo .o .o i iiii i 1
Seale of topographic and hydrographic 8heets. .o .. coe oiniie i i e 1-5 000

Resurvey of the boundary line between the United States and Mexico.—At the close of the last
fiscal year Assistant A. T. Mosman, the United States Coast and Geodetic Survey member of the
International Boundary Commission, was still on duty in Washington, completing the office work
incident to the recent survey of the boundary line between the United States and Mexico. TFrom
July 1 to September 30 of the present fiscal year he was engaged in directing the drawing and
engraving of the maps and profiles relating to said boundary liie and in assisting in the prepa-
ration of the final report of the commission. The work was completed at the date last mentioned,
and Assistant Mosman was then directed by the Honorable Secretary of State to report to the
Superintendent of the Coast and Geodetic Survey for his regular duty. He was then engaged on
Importaut office work, mainly computations, until April 7, 1897, when ho was assigned to field
duty on the primary triangulation of Vermont and New York and its extension into Canada at
Montreal. The account of this work will be found in its proper geographical sequence elsewhere
10 this report.

Laying out of a speed trial course in San Francisco Bay.—In May, 1897, in accordance with the
request of the Navy Department, the party of the steamer Gedney under the command of Lieut.
Commangder A, P, Osborn, U, S. N., engaged 1n the hydrographic resurvey ot San Francisco Bay
and Harbor, was directed to lay out a l-mile speed trial course for naval vessels. A site was
se}ected In the vicinity of Angel Island and Bluff Point, aud the line, known as the Bluff Point
trial course, was soon laid out and suitably marked. The necessary triangulation was executed
by Assistant E, T, Dickins, who was detailed for that purpose by Assistant A. F. Rodgers in
charge of the San Francisco suboffice.

Hydrographic examination of San Pedro and Santa Monica Bays, California.~—The board organ-
ized by the Honorable Secretary of War, in accordance with the provisions of the river and harbor

act of 1896, 2(11‘ the selection of a suitable site for a deep-water harbor in southern California,
GH84——4
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having requested the detail of a vessel and hydrographic party to make under its direction the
necessary hydrographic examinations and surveys in San Pedro and Santa Monica bays, the
“steamer Gedney was assigned to this duty, and her commanding officer, Lieut. A, P. Osborn, was
directed to report to Admiral J. S. Walker, the chairman of the board. The Gedney sailed for
San Pedro on the 13th of December, and between that date and February 27 made a complete
bydrographic examination of San Pedro and Santa Monico bays and a survey of the inner harbor
at San Pedro. The results of the work are plotted on three hydrographic sheets of various scales
and the general statistics are as follows:

Aroa sounded in 8quare geographical miles... ... ... .. .. . il 33
Miles (geographical) run while sounding....... ... ... g 167
Number of angles mMeasured. ... ccooceieie oo ciot et e etceaaaace reaeeraanacacesannn- 2124
Number of soundings taken. .. ... .ot i i i ittt aee—a- 5 806

1t may be here mentioned that Assistant A. ¥. Rodgers served as a member of the board and
attended its various meetings at Washington, D. C., and in California.

On the completion of the surveys and examinations the Gedney returned to San Francisco
and resumed her regular work.

Seal investigations at Guadalupe Island, northwest coast of Mexrico.—As stated under the head
of “Hydrographic resurvey of San Francisco Bay and Harbor,” the steamer Gedney, Lieut-Com-
mander A, P. Osborn, U. 8. N., commanding, was for a time taken off' that work and by direction
of the Honorable Secretary of the Treasury placed at the service of Dr. D, S. Jordan, president
of the Leland Stanford University, for the investigation of fur-seal rookeries in the island of
Guadalupe, northwest coast of Mexico. Dr. Jordan was finally unable to accompany the expedi-
tion and designated Dr. Wilbur Thoburn to take charge in his place. Dr. Thoburn and Profess-
ors Green and Wing, all of the Leland Stanford University, joined the vessel at Sausalito on the
13th of June, and the Gedney sailed for Guadalupe on the 15th, arriving there on the Z1st after
a brief stop at San Pedro for coal and water and certain necessary papers expected from the
Mexican authorities. I'rom Jume 21 to July 1 the ship and its steam launch were engaged in
carrying the scientists to various parts of the island and the officers and crew rendered them such
assistance as they required in securing aud preserving specimens, During the same period a
rapid running survey, or rather reconnoissance sketch, of the whole island was made and latitude
observations were obtained at its northern and southern extremities. The objects of the expedi-
tion having been accomplished, the Gedney on July 1 sailed for San Francisco, reaching that point
on the 8th,

Ezxamination of the approaches to the Port Orchard Naval Station.—The Honorable Secretary
of the Navy having in 1897 requested an immediate survey of the waters of Puget Sound
adjacent to the Port Orchard Naval Station, Assistant J. J. Gilbert, who was eugaged on the
triangulation of Washington Sound, was directed to perform this duty.

On reaching Port Orchard in June, Assistant Gilbert found that a very minute survey of that
part of the channel where the U. S. S. Oregon had grounded had already been completed, and the
hydrography to be executed was therefore limited to the dredged channel affording entrance to
the dry dock. The scale of the projection made for the purpose was 1-1 000 and soundings were
taken at regular intervals of 5 metres. The number of soundings taken was 704, The topography
on the same scale meluded such changes as had been made in the wharf and buildings, the
addition of new roads, etc., and as much of the town of Bremerton as the limits of the sheet would
permit. After completing this work, Assistant Gilbert also made a topographical survey of the
water front and principal streets of the towns of Sidney and Charleston, to enable the office to
locate these places on the charts.

After completing the survey Assistant Gilbert returned to San Juan Island and resumed the
triangulation of Washington Sound.

Mount St. Elias Exploring Expedition.—In the spring of 1897 Prof. Hehry G. Bryant, of Phila-
delphia, who was fitting out an expedition for the exploration of the region about Mount St. Elias
and the ascent of the mountain, requested the detail of an assistant of the Coast and Geodetic
Survey to accompany him and assist in the observations. The necessary authorization having
been obtained from the Honorable the Secretary of the Treasury, Assistant E. B. Latham was
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assigned to this duty, and was directed to report to I’rofessor Bryant at Philadelphia on the 15th
of May. A few days later the party started west and recached Seattle on the 23d. They sailed
for Alaska on the 29th, by the steamer City of Topeka, reached Sitka on June 4, and on the following
day proceeded by the steamer Dora to Yakutat Bay.

The work of the party will consist of reconnoissance, barometric determinations of elevations,
azimuth observations, triangulation, and topography, and finally the ascent of Mount St. Elias.
All expenses of the expedition are to be paid by Prof. Henry G. Bryant, and by special arrange-
ment the results of the work are to be the joint property of Professor Bryant and the Coast and
Geodetic Survey. No reports fromn the party had been received at the close of the fiscal year.

Mississippi River Commission.—Assistant H. L. Whiting continued to serve as a member of
the Mississippi River Commission until the date of his death, February 4, 1897, and attended its
meetings as follows: At New York, August 26 to 29; at St. Louis and on the semiannual tour of
inspection to New Orleauns, November 2 to 24. Soon after his decease he was succeeded by
Assistant H. L. Marindin, whose appointment was confirmed by the.Senate on the 22d of March.
Mr. Marindin had previously been requested to attend a meeting of the commission at St. Louis,
Mo.; and immediately on receipt of the notification of his confirmation proceeded to that point,
arriving on the 24th of March, just in time to join the commission on their high-water inspection
tour to New Orleans. Ile was engaged upon this duty until April 2, when he reached Wash-
ington and resumed his regular duty in the office. He participated in further meetings of the
commission at St. Louis, Mo., in April, 1897, leaving Washington on the 27th and returning on
the 2d of May, and at New York from June 23 to 25.

Assistant H. L. Whiting until the date of his death also served as chairman of the Massa-
chusetts State Topographical Survey.
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ABSTRACT OF OFFICE ANNUAL REPORTS, FISCAL YEAR 1897.

ABSTRACT O THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF THE
OFTFICL.

The report of the Assistant in Charge of the Office, Mr.O. H, Tittmann,is accompanied by the
reports of the various chiefs of divisions, and these show in detail the progress made in the
various branches of the work confided to their care. Mr.Tittmann served as Assistant in Charge
of the Office throughout the year, and during brief absences of the Superintendent also acted in
his place.

The computing division has continued under the charge of Assistant Charles A. Schott,
and his report shows a large amount of computation, reduction, and discussion of field results
accomplished during the year. Mr. Schott has also prepared and submitted for publication a
series of valuable reports on various branches of the work, four of which will appear as appendices
to this report, viz: No. 1, Distribution of the magnetic dip and intensity in the United States
for the epoch January 1, 1900; No. 2, The telegraphic longitude net of the United States and its
connection with that of Europe; No. 3, Resulting longitudes of Kadiak, Unalaska,and Unga,
Alaska, as determined chronometrically from Sitka in 1896; and No. 4, Resulting heights from
spirit leveling between Holliday and Salina, Kans., from observations of 1895.

' The computing division in April, 1897, suffered a severe loss by the sudden death of Mr.
Charles H. Kummel, an aceomplished mathematician who had been connected with the Survey
for nearly seventeen years.

The practice of detailing members of the field force to assist in the work of the computing
division when not engaged on field duty or on the computation of their own field work has been
continued with beneficial results. The following-named assistants thus served for the periods
given: H. G. Ogden, from July 1 to December 12, 1896; F. A. Young, from September 8 to
December 4, 1896; A. T. Mosman, from November 2, 1896, to April 7,1897; Isaac Winston, from
April 7 to May 15 1897; J. B. Baylor, from June 21 to 30 1897; and Aid ’W Bowie, from Aprll
19 to June 26, 1891

The tidal division has remamed in charge of Assistant H. L. Marindin, who also sgrved as
executive officer on several oceasions, made a hydrographic survey of the mouth of the Brazos
River, Texas, and served as member of the Mississippi River Commission. During his absences
from the office Mr. L. P. Shidy acted in his place as chief of the tidal division. The services of
Mr. Marindin in the field and as member of the Mississippi River Commission have been fully
noticed under the head of “Tield operations.” His report of the tidal division shows a creditable
amount of work accomplished during the year, and again calls attention to the desirability of an
increase of the force in order to enable the office to utilize the great mass of tidal data which is
constantly accumulating. Parts I and II of the Manual of Tides, by Mr. R. A. Harris, have been
completed and will appear as appendices to this report; Part III of this work was first prepared
and was published in the report of 1894.

Various members of the field force when not otherwise employed were detailed for short
periods to assist in the work of the tidal division, viz: Assistants J. B. Baylor, J. A. Flewer, W. C.
Hodgkins, C. H. Sinclair, and D. B. Wainwright during part of January, 1897; Assistant C. T.
Iardella for a portion of June, 1897, and Aid Albert F. Zust throughout the year.

The report of the drawing and engraving division is submitted by Assistant Stehman Forney,
acting chief of the division, as the regular chief, Assistant Will Ward Duffield, has been engaged on
field duty in Alaska since April. Messrs. Duffield and Forney have very successfully conducted
the business of the division, and the report of the latter, which is printed in full, further gives in
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detail the -amount of work accomplished in the drawing, the engraving, the electrotyping, the
photographing, and the chart-printing sections. Numerous calls for information from official and
private sources have received prompt attention, and many of these required the preparation of
drawings or tracings. In the drawing section 46 chart drawings were completed during the year,
and a nuwmber of others are in progress; 21 original topographic sheets were inked and lettered;
23 topographic and 39 hydrographic projections were. constructed for field parties. In the
engriving section 51 copperplates of charts, sketches, and illustrations were completed and 76 are
in progress, and 502 plates were corrected by the addition of new data from resurveys, etc. 1In the
plate-printing section 1 109 plates were printed from, 53 012 impressions being struck off, 47 258 of
which were transferred to the chart division. In the electrotyping and photographic section 43
bassos and 33 altos were completed, 18 being for the Mexican Boundary Commission, and 10 seroll
die plates were made for the Bureau of Engraving and Printing, the whole representing a deposit
of 2 015 pounds of copper on 82 363 square inches of surface; 160 negatives and 1 822 blue, silver,
bromide, and nigrosine prints were also made.

The chart division has remained under the charge of Assistant Gershomn Bradford, wlo has
conducted its busiuess in his usual thorough and efficient manner. His report gives full informa--
tion as to the publication, distribution, and issue of charts during the year and the receipts therefrom.
He also gives a table showing the chart distribution and receigts for each year from 1889 to 1897,
from which it appears that the total distribution for 1897 is 11 per cent less than for the preceding
year, but this is attributed to the fact that fewer new charts have been issued.

Mr. Bradford, in addition to his regular duties, has prepared a study ot the inland water ways
of the Atlantic coast of the United States from New York to Key West, and has compiled and
prepared for publication a table of depths for channels and harbors of the coasts of the United
States. The latter has been published as Bulletin No. 36.

The instrument division has continued under the able direction of Assistant J. F. Pratt,
and his report gives full details of the work accomplished during the year in the instrument and
carpenter shops. Mr. Pratt from September 28 to October 7 was absent on field duty, repairing
and readjusting the Reedy Island tidal indicator, during which time the chief mechanician, Mr.
L. G. Fischer, took charge of the division. Mr. Pratt makes special mention in his report of the
reconstruction of a Gambey theodolite, the construction of a new tide-predicting machine, and
certain improvements made in the self-registering tide gauges used by the Survey. He has
prepared a paper on the latter subject, which will be published as an appendix to this report.

The miscellaneous division has continued under the charge of Mr. W. I, Ramsey, and his
report contains the usual information relative to the distribution and sale of the various publica-
tions of the Survey and the numbers of each received during the year from the Public Printer,
He has, as heretofore, attended to the business with the sales agencies and examined and verified
their quarterly statements. Thirteen new agencies for the sale of charts and other publications
were established during the year and 6 old ones were discontinued. The total number of agencies
now existing is 109.

The library and archives division for the greater part of the year remained uuder the charge
of Mr. H. 8. King, but in the latter part of May he handed in his resignation and was granted
leave of absence for the month of June. Mr. Artemus Martin was designated to act as chief during
his absence, and was subsequently appointed to the position, the appointment taking etfect July
1,1897. Mr. Martin’s report contains the usual statistical information relating to additions to the
library and the receipt and registration of field records, topographic and hydrographic sheets, ete.

In the inmediate office of the Assistant in Charge no changes occurred during the year,
Megsrs. A. B. Simons and E, B. Wills and Misses Sophie Hein and Kate Lawn continuing. to
perfora their respective duties as heretofore.

ABSTRACT OF THE ANNUAL REPORT OF THE HYDROGRAPHIC INSPECOTOR.

.Lleut. Commander H, G. O. Colby, U. S. N, continued to serve as Hydrographic Inspector
llDtl‘] I}ecember 23, 1896, at which date he was relieved by Lieut. Commander E. D. Taussig,
U.. 8. N., an officer wiio had previously had considerable experience in the hydrographie field work
of vthe Survey. Lieutenant-Commander Taussig has submitted a very full and detailed report of
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all the hydrographic and other work executed during the year by the naval parties under his
charge, accompanied by the usnal reports of the office work of the Hydrographic and Coast Pilot
divisions, which are also under his general direction. During the year the Hydrographic Inspector
has visited and inspected all the naval parties in the field and their vessels, with a view to secur-
ing greater uniformity in the methods of work and at the same time enabling him to judge intelli-
gently of the proper allotments to be made for repairs and party expenses., He highly commends
the zeal and efficiency displayed by all the parties in the prosecution of the surveys assigned them,
and reports that a very gratifying amount of work has in each case been accomplished, The
repairs made during the year to the various vessels of the Survey, and the amounts of money
expended in each case, are shown in detail, and the usual statistical tables also accompany the
report. The hydrographic surveys of the year cover an aggregate area of 1 029 square nautical
miles, and the aggregate length of lines of sounding run is 11 317 nautical miles,’the number
of angles measured to locate soundings is nearly 130 000 and the number of soundings taken
over 570 000. ' )

The hydrographic division continued under the immediate charge of Lieut. H. Rodman,
U. 8. N,, until April 28, 1897, when he was assigned to sea duty. Lieut. G. Tarbox, U.S. N, chief
of the coast pilot division, then assumed c¢harge, filling at the same time both positions until June
15, when he was detatched, his services being required by the Navy Department. Lieut. J. C,
Gillmore, U. 8. N., reported for duty on the 19th of June, and assumed charge of the hydro-
graphic division the same day. His report embraces the whole fiscal year, and shows that a very
satisfactory amount of work has been accomplished. TForty-five hydrographic sheets were com-
pleted in this division, and these involved the examination of 308 volumes of records and the
platting of over 123 000 angles and 436 000 soundings. Besides this a large amount of miscellane-
ous work received attention; 277 drawings and proofs of charts were verified, 149 miscellaneous
drawings and tracings were made, 5 679 charts were corrected to date, from data obtained from
field surveys and resurveys, and comparisons of old and new surveys were made. The monthly
Notices to Mariners were also compiled and prepared for publication. Lieutenant Gillinore con-
firms the reports of his predecessors as to the zeal and efficiency of the employees of the division,
and has words of commendation for all.

The coast pilot division continued under the immediate charge of Ensign Glennie Tarbox,
U. 8. N,, until June 15, 1897, when he was recalled by the Navy Department, as already stated
above. He was succeeded on June 19 by Lieut. J. C. Gillmore, U. S. N, The report for the year,
however, is submitted by Ensign Tarbox, who states fully the progress of the work and makes
valuable suggestions regarding its future conduct. The compilation of Part VIII of the Coast
Pilot, including the whole Gulf Coast from Key West to the Rio Grande, was completed and sent
to the printer in December, and was finally issued early in April, Supplements to Parts IV and V,
containing additional information and corrections to date, have also been completed. A second
edition of Part VI, embracing Chesapeake Bay and its tributaries, is in course of preparation,
and much material for it is already on hand. As some time must elapse, however, before this can
be completed, as extensive field surveys remain to be made, a supplement to the first edition,
containing the important information now available, has been prepared and is now in press. The
coast pilot division has also been charged with the selection and establishment of ranges at
various points by which mariners may determine the deviation of their compasses. This impor-
tant matter has never before received the attention 1t deserves, and the ranges now being estab-
lished will prove of great value to the maritime interests. The ranges will be fully described in
later editions of the Coast Pilot, and their true and magnetic bearings will be given. They wili
also be shown as far as practicable on the Coast Survey charts.

The Hydrographic Inspector’s report and the accompanying reports of the chiefs of the
hydrographic and coast pilot divisions are printed in full further on under the title of Oftice
Report No. 2.
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ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF THE
OITICE OF STANDARD WEIGHTS AND MEASURES.

This important office has continued under the charge of Assistant Andrew Braid, whose
annual report is published as Office Report No. 4. The usual amount of work for other depart-
ments of the Government and for outside parties has been accomplished, and prompt response has
been made to the numerous calls for information. Assistant Braid urges the necessity of increased
appropriations for the purpose of enabling the office to acquire instruments which are necessary
for the electrical standards work about to be undertaken, and provision therefor has consequently
been made in the estimates submitted for the fiscal year 1899, The work of the year has prinei-
pally consisted of the verification, adjustment, and staudardization of various standards of length,
weight, and capacity, thermometers, alcoholometers, salinometers, ete., but special mention is made
of certain .mportant operations not of the regular routine order. The results for the year have
been highly satisfactory, and it is gratifying to observe the growing recoguition and appreciation
of the importance of the work of this office, not only by other departments but also by the general
public, -Since the close of the fiscal year important work in connection with the testing and
standardization of polariscopes and other apparatus used by the customs service in determining
the rate of duty to be imposed on import sugars has been undertaken and is now in progress.
This work belongs to the fiscal year 1898, but it is merely referred to here as apropos to the subject
under consideration. A tabular statement of the verifications, standardization, ete., for other
departments or bureaus and for outside parties accompanies the weights and measures report.

Assistant Andrew Braid, in addition to his duties as chief of the Weights and Measures
Office, has attended to the preparation, compilation, and editing of the Superintendent’s Annual
Report, and served as a member of the advisory boards on instruments, publications, and library.

SUPERINTENDENTS OFFIOE.

The Superintendent in July, 1896, proceeded to the West coast for the purpose of inspecting
the work of the Alaskan field parties and examining the various inlets reaching to the probable
boundary line between southeast Alaska and British Columbia. He, accompanied by Lient. H,
Rodman, U. S. N, joined the steamer Patterson at Seattle on the 14th of July, and after visiting
the head of Portland Canal, Clarence Strait, and Behm Canal, and the various inlets as far as
Yakutat Bay, returned to Peril Strait and inspected the methods of surveying practiced by the
naval officers on board the I’atierson. Proceeding to San Francisco in August, he inspected the
suboffice and the field parties engaged in the resurvey of San Francisco Harbor, and finally
returned to Washington on the 14th of September. During this absence and subsequent briefer
ones, Assistant O. H. Tittmann acted as Superintendent, Assistant 15, ID. Preston as Assistant in
Charge of the Office, and Assistant H. L. Marindin as executive officer. Except for the periods
mentioned, Assistant 19. D. Preston served as executive officer throughout the year. The Office of
Standard Weights and M easures, as stated in the preceding paragraph, remained throughout the
Year under the direction of Assistant Andrew Braid, who also had charge of the preparation of
the Superintendent’s Annunal Report. Mr. G. L. Flower, having been promoted to a position on
the field force, was succeeded as private sceretary on July 22, 1896, by Mr. A, 1. Bailey, who
served for the remainder of the fiscal year. Mr. William B. Chilton served as clerk in the Super-
Intendent’s office throughout the year.

DISBURSING OFTICI.

Mr. R. J. Griffin served as disbursing agent until March 24, 1897, when he resigned, and was
succeeded by Mr. Scott Nesbit, whose annual report giving a detailed statement of all expenditures
mad.e daring the year is given in full as Office Report No. 3. No change has occurred in the
- clerical force of this office, Mr. N. G. Henry, Miss Ida M. Peck, aud Mrs, Jennie H, Fitch having
continued to perform satisfactorily their respective duties.
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SUBOTFFICE,

The suboffice at San Francisco, Cal., continued in charge of Assistant A. F. Rodgers through-
out the year, but during his absences at Washington, D. C., and Los Angeles, Cal., on duty as
member of the Santa Monica-San Pedro Deep Water Harbor Board, he was temporarily relieved
by Assistants J. J. Gilbert and .E. F. Dickins, the former acting from November 10 to February 8,
and the latter from February 9 to April 3. Assistant Rodgers, in addition to the usual office work
devolving upon lim, has directed and exercised supervision over various field operations, such as
the topographical resurvey of San Francisco Bay and Harbor, the incidental triangulation, the
running of the Sausalito tidal station, sundry special examinations of reported dangers to naviga-
tion, and the establishment of a new astronomical observatory at Presidio and it8 connection with
the old one at Lafayette Park, In the field and office work under his charge he has been aided
at various times by Assistants J. J. Gilbert, E. F. Dickins, Fremont Morse, and O. B. French, and
Messrs. Ferdinand Westdall and Frank W, Xi¢munds, Mr. H, S. Ballard served as tidal observer
throughout the year, and Mr. Vincent Denis has continued to perform messenger and miscellaneous
duty.

OBITUARY.

On receipt of the intelligénce of the death of Assistant Henry L. Whiting, the SBuperintend-
ent called a meeting of the officers and members of the Coast Survey to take such action as they
deemed advisable in the matter, and on their convening addressed them as follows:

GENTLEMEN: To-day’s mail brings the painful intelligence of the sudden death of Assistunt Henry L., Whiting
at his home in Boston, Mass.

Mr. Whiting was the senior Assistant of the Coast Survey, his first appointment dating July 6, 1838. Had he
lived until next July he would have served in that bureau fifty-nine years. He was born February 5, 1821, and died
on the day preceding the anniversary of his birth, February 4, 1897, having nearly completed his seventy-sixth
year. .

The law which compels the withered leaf to fall, which gathers the ripened grain to its place of rest, is not o
harsh and cruel, but & wise and benevolent one. We wmust not, therefore, rebel against its enforcement.

Mr. Whiting’s life has been a busy one. Ie has made his mark upon the generation in which ho lived. 1le has
aided the world in its forward progress. But his task is finished, his work is done. His life has becn fully rounded
out and completed. He has outlived the three score years and ten which the Psalmist allots to suffering humanity ;
he has been gathered like a shock of grain fully ripe.

I have therefore taken the liberty of calling you togother to decide what action you deem advisable in the
matter of Mr. Whiting’s death, and in what form youn will give expression to that action.

Assistant Charles A. Schott moved that a committee of five be appointed by the Superin-
tendent to act in the matter.

The Superintendent appointed Messrs, Schott, Mosman, Iardella, Marindin, and Tittmmann as
such committee. '

At a subsequent meeting the following resolutions were adopted, and the Superintendent was
requested to forward a copy of them to Mr. Whiting’s relatives, with a biographical sketeh of his
services in the Coast Survey, such resolutions and sketch to be entered in the Superintendent’s
Annual Report.

RESOLUTIONS.

Untrip STaTis COAST AND GEODETIC SURVEY,
Washington, D. C., February 6, 1897,

At a meeting of the members of the field and offico force of the Const and Geedetic Survey, called Ly the
Superintendent for the purpose of giving expressions to the sense of the loss sustained by the Survey by the death
of Assistant Henry L. Whiting, the following resolutions were passed :

(1) That in the denth of Assistant Henry L. Whiting, the Survey loses its oldest officer in length of service, one
identified with the Survey from the time of. its firat snperintendent, Hassler.

That his able and faithful services during theso fifty-nine years, and his fidelity to tho public interests in the
discharge of the various and responsible duties of his position, make his loss one to be deeply deplored.

+2) That the traits happily combined in his character, his absolute integrity, bis unfailing courtesy and kind-
liness of heart, gained for him the respect and affection of his brother officers and all others with whom he has been
associated, and the warm attachment of his friends.
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(3) That the officers and members of the Survey assembled here to-day desire to have placed on record their
expression of their great loss, both personal and official, and they would ask the privilege of extending their deep
sympathy to the family of Mr. Whiting in their bereavement.

BIOGRAPHICAL SKETCH.

UNITED STATES COAST AND GEODETIC SURVEY,
Waslington, D. C., IFebruary 6, 1897.
To the members of the United States Cdast and Geodctic Survey :

It becomes my painful duty to announce to you the death of our oldest and most faithful Assistant of the
Survey.

llenry L. Whiting, Assistant, Coust and Geodetic Survey, died at his home on Marthas Vineyard, Massachusctts,
TFebruary 4, 1897, in the seventy-sixth year of his age, and iu the fifty-ninth year of his services on the Coast Survey.

Assistant Whiting was born in Albauny, N. Y., Febroary 5, 1821, and entered the Survey in July, 1838, as
topographer, and ho was the last survivor who served under all the Superintendents the Survey has bad. During
his extraordinarily long career ho most faithfully devoted his energies to his life’s task, and it can justly be said that
to him more than to anyone else is due the development of the art of topography on the Survey. How:-much his
services were appreciated in this direction, and the confidence placed in his ability by the several chiefs of the
Survoy, are abundantly shown by the fact that he was from early times frequently called upon to inspect the field
work of other survey parties, and that his counsel was sought in qucestions of improvement of navigation and
investigations of changes in natural features of coast and harbor lines.

Though the field of bis principal labors was on the coasts of Maine, Massachusetts, Rhode Island, and New
York, we tind him also engaged in special surveys along the coast as far south as Florida, and in 1876 he was directed
to inspect the topography so fur executed on our Pacific Coast and report as to the best manner of its continuation,
under presging conditions. . .

In 1866 he was detailed for a time as instructor in practical surveys to the Naval Academy at Annapolis, In
1869 his knowledge of the features of the coast was called for in the location of the'trans-Atlantic cable at Duxbury,
Mass, .

It was, howover, in the direction of the performance of larger and more responsible duties that he rendered
the most important services. Thus, in 1884, we find him appeinted as one of three commissioners to conduct the
topographic survey of the State of Massachusetts, which afterwards developed into a complete trigonometric survey,
including town as well as State boundaries. Of this work he has been director since 1892, and vne of his last acts,
but a fow days ago, was in the interest of the continuance of the trigonometric survey of the State.

He was also a member of the board of harbor commissioners for Boston Harbor. A not less important position
was filled by him as a member of the Mississippi River Commission. His appointment to the latter dates from June
10, 1890, and the duties counected therewith wero faithfully discharged by him to the time of his death.

Since his appointmont in 1884 as one of the commissioners of the topographic survey of the State of Massachu-
setts his active field duties as an Assistant of the Coast Survey have ceased. Yet ho still retained the position of an
Asgistant, and- ns such represented the Coast Survey upon both the topographic survey of Massachusetts and the
Mississippi River Commission.

~With him a most usetul life has passed away, and his devotion to his dutics may serve as an example worthy
to be followed.

Charles Hugo Kummell, computer, died at Washington, D. C,, on the 17th of April, 1897, in
the sixty-first year of his age. He was born at Wetter, Electorate of Hesse Cassel, Prussia, and
was educated at the Polytechnic School at Cassel and at the University of Marburg. He came to
the United States in August, 1860, and was engaged in teaching mathematics and music until
appointed to a position on United States Lake Survey in 1871. He served with the Lake Survey
until October 31, 1880, and in November of the same year accepted a position as computer in the
office of the Coast and Geodetic Survey. The latter position he held to the date of his death,

. Mr. Kummell was an able mathematician, and at various times contributed valuable mathe-
matical papers and solutions of intricate problems to the mathematical and astronomical journals
apd to the annual reports of the Coast and Geodetic Survey. His knowledge and experience and
his amiable disposition made him a valued member of the computing force of the oflice, and oue
whose loss is much and sincerely regretted,
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PART I.

FIELD AND OFFICE DETAILS.

TABULAR STATEMENTS AND ANNUAL OFFICE REPORTS.

TasrLe No. 1.—Distribution of the field parties of the Coast and Geodctic Survey upon the Atlantie, Gulf of Mexico,
and Pacific coasts, and in the interior of the United States during the fiscal year ending June 30, 1897.

TanLe No. 2.—Statisties of field and office work of the Coast and Geodotic Survey for the fiscal year, and total te
June 30, 1897.

TasLr No. 3.—Information furnished to Departments of the Government in reply to special requests, and to indi-
vidnals upon application, during tho fiscal year ending June 30, 1897.

OrricE Rerort No. L.—Report of the Assistant in Charge of the Office for tho fiscal year ending Juue 30, 1807,

Orrice Ruronrt No. 2.—Report of the Hydrographic Inspector for the fiscal year ending June 30, 1897,

Orrier Rerort No. 3.—Report of the Disbursing Agent for the fiscal year ending June 30, 1897.

Orrice Rerort No. d.—Report of the Assistant in Charge of the Oftice of Standard Weights and Measures for the
fiseal yeur ending June 30, 1897.
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TABLE No. 1-1897.

61

Distribution of the field. partics of the Coast and Geodetic Survey upon the Atlantic, Gulf of Mexico, and
Pacific coasts, and in the interior of the United States, during the fiscal year ending June 30, 1897,

1.—EASTERN DIVISION—STATES EAST OF THE MISSISSIPPI RIVER.

1. Maine, 8. New Jersey. 15. South Carolina, 22, Ohio.
2. New Hampshire. 9. Pennsylvania. 16, Georgia. 23. Indiana.
3. Vermont. 10. Delaware. 17. ¥Florida. 24. Illinois.
4. Massachusetts. 11, Maryland. 18. Alabama. 25. West Virginia.
s. Rhode Island. 12, District of Columbia. 19. Mississippi. 26, Kentucky.
6. Connecticut. 13. Virginia, 20. Michigan. 27. Tennessee.
7. New York. 14. North Carolina. 21. Wisconsin.
States. Parties, Operations. ! Persons conducting operations. Localities of work, ctc.
Vermont, New York, | No. 1 Primary triangula- ! A.. Mosman, Assistant ......... Connection of Mount Royal, near Montreal,
and Canada. | tion. Canada, with the primary triangulation of
) I . Vermont and New York.
Massachusetts ........ 2 1 Hydrography ........ Lieut. Commander A, Dunlap, | Hydrography on the coast of Massachusetts be-
L U.8s. N, Assistant. tween Gloucester and Manchester.
Massachusetts ........ 3 | Hydrography........ Lieut. G. C. Hanus, U. 5. N, As- | Hydrographic resurvey of Buzzards Bay—upper
sistant. part.
Massachusetts ........ 4 | Hydrography........ Lieut. Robert G. Peck, U.S. N, | Hydrographic resurvey of Buzzards Bay—vicin-
Assistant, ity of Woods Holl to Cuttyhunk; also deter-
mination of new position for the Nantucket
i South Shoal light-ship. .
Massachusetts . ....... s | Topography .... ... | Stehman Forney, Assistant, and | Topogravhic resurvey of Buzzards Bay.
William Bowie.
Massachusetts ........ 6 { Topography W. L. Vinal, Assistant.............| Topographic survey of Naushon Island.
Massachusetts and 7 { Hydrography ........[ Lieut. J. J. Blandin, U.S. N,, As- | Special hydrographic examinationsand surveys
Rliode Island. sistant. in Nantucket and Vineyard sounds and on
the coast of Rhode Island.
Massachusetts ... ... § | Topography .........| W.C. Hodgkins, Assistant ....... Topographical survey of Marthas Vineyard.
Massachusetts ....... 9 | Topography WL Vinal, Assistant............. Topographical survey of Marthas Vineyard.
Rhode Island ......... 10 | Triangulation ....... D. B. Wainwright, Assistant ..... Determination of the geographical positions of
; light-houses in Narragansett Bay and Provi-
i dence River,
Massachusetts, New 11 | Longitude determi- | C. . Sinclair, Assistaut, and R. | Telegraphic longitude determinations and
York, and Canada. nations, etc. L. Faris, Assistant. magnetic observations at Albany, Cambridge.
i and Montreal.
Rhode Island and 12 { Hydrography ........ Lieut. W. 8. Bensoun, U. 8. N, ' Hydrographic surveys tothe southward of Block
New York. Assistant ; Lieut. J. J. Blandin, Island and off Moutauk Point, and special
U. 8. N., Assistant. . ecxaminations off Brightmans Beach, in Fish.
ers Island Sound, and in Greenport Harbor.
NewYork...... ... ... 13 | Topography ......... C. T, Iardella, Assistant ......... Coutinuation of the topographical resurvey of
the southern shores of Long Island.
New York ... ... . 14 | Tidal observations...| J. ;. Spaulding, tidal observer..| Continuation of the tidal record and the auto-
matic tidal indicator at Fort Hamilton tidat
| ‘f station, New York Harbor.
New Jersey, Dela- ' 15 | Triangulation........ 15 W. Perkins, Assistant ; W. B, | Extension of the transcontinental arc eastward
ware, and Maryland. Fairfield, Assistant. to Capes May and Henlopen.
Delaware ..........., Ai' 16 | Tidal observations...| Dr. A. H. Glennan, U. S. Marine- | Continuation of the tidal record and the auto-
: Hospital Service. matictidalindicatorat Reedy Island, Delaware
! River,
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Distribution of the field parties of the Coast and Geodetic Survey, ¢fe.—Continued.

L—EASTERN DIVISION—STATES EAST O Tilll MISSISSIPPI RIVIER—Continued.

States.

Delaware and District |

.of Columbia,

District of Columbia.

Maryland

Maryland

Maryland

Maryland

Virginia and Mary-
land.

Virginia

Virginia

Virginia

South Carolina........
Georgia

Georgia .ooovvei il
Florida................ :
Florida

Alabama

Mississippi

Parties.

Operations.

17 | Longitude, latitude,

19

20

22

23

24

N
<1

25

32

33

and magnetic de- .

terminations.
Tidal observations. ..

Triangulation

Hydrography

‘I'riangulation and

topography.

Triangulation.......

,

Hydrography, etc....

Triangulation.......

Astronomical and

maguetic.

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

Tidal observations...

Hydrography........
Hydrography........
Tidal observations...
Geodctic .............
Triangulation........

Precise leveling

|
-] J- B. Baylor, Assistant
1

SC

H. Sinclair, Assistant; O. B.
¥French, Assistant.

I Tidal division, U. 8. Coast and
Geodetic Survey Office.
1 D. B. Wainwright, Assistant....

. Lieut. Commander A. Dunlap,
U. S. N., Assistant.
| J. A. Flemer, Assistant

.| D. B. Wainwright, Assistant ....

! Lieut. E. Il. Tillman, U. 8. N,
¢ Assistant.
i

C. H. Sinclair, Assistant

J. B. Baylor, Assistant

B. W. Weeks, tidal observer.. ...

Lieut. J. J. Blandin, U. 8,
Assistant.

Lieut. Robert G. Peck, U. 8. N,
Assistant.

A. 1. Baldwin, Assistant; B, W,
Weeks, tidal observer.

H. G. Ogden, Assistant

N.,

W. B. Fairfield, Assistant

Isaac Winston, Assistant

Persons conducting operations.

.
|

Localities of work, ctc.

! ‘Telegraphic determination of the difference of

longitude between Washington, D. €., and
Dover, Del.; also latitude and, magnetic deter-
minations,

Continuation of the tidal record at the tidal sta-
tion at the U. 8. Navy-Yard, Washington, D.C.

Resurvey of Chesapeake Bay and tributaries—
‘Triangulation of Patapsco River and upper
part of bay from Kent Island to Pooles Island.

Resurvey of Chesapeake Bay—IHydrography in
the vicinity of Baltimore Harbor entrance,

Resurvey of Chesapeake Bay and tributaries—
Triangulation and topography of Chester
River.

Resurvey of Chesa.pcake Bay — Triangulation
northward from the mouth of the Potomac
River.

Resurvey of Chesapeake Bay and tributaries—
liydrographic survey of the south branch of
Elizabeth River; erection and determination
of signals at Baltimore cntrance; current ob-
servations at various points,

Resurvey of Chesapeake Bay—Triangulation of
the southern portion of the bay. .
Latitude and magnetic determinations at Round
Hill and Leesburg. (See also under head of

S$pecial Operations.)

Magnetic determinations and establishment of
meridian lines at Richmond, Accomac Court-
house, Norfolk, and Greenville Courthouse,
Virginia.

Continuation and completion of the tidal record
at Port Royal, $. C.

Hydrographic resurvey of Savannah River en-
trance and Calibogue Sound to Braddock Point.

Brunswick Bar. (See under head of $pecial
Operations.)

Establishment of a tidal station at Fernandiua,
Fla.

Geodetic connection of the Atlantic and Gulf
coasts of Florida.

Coutinuation and completion of the triangula-
tion of the oblique arc in Alabama.

I'recise leyeling from Vicksburg to Meridian,
Miss.
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Distribution of the field partics of the Coust and Geodetic Sureey, ctc.—Continued.

1I.—MIDDLE DIVISION—STATES AND TERRITORIES BETWEEN THE

28, Minnces

ota.

29. North Dakota.
30. South Dakota.

31. Iowa.
32. Nebraska
33. Missouri.

ROCKY MOUNTAINS.

34. Kansas.
3s. Arkansas.

36. Indian Territory.

MISSISSIPPI RIVER AXND THIE

37. Oklahoma Territory.
38. Louisiana.
39. Texas,

States. Parties Operations. ! ersons conducting operations. : Localities of work, etc.
- | — -
Louisiana ............. No. 34 i Triangulation, topog- | I’. A. Welker, Assistant .......... Survey of Lake Ponchartrain, Louisiana.
i raphy and hydrog- |
X ! raphy. !
Texas ... 35 i Hydrography ........ { H.I,. Marindin, Assistant... ..... Hydrographic survey at mouth of Brazos River,
. Texas, (Sce under head of Special Opera-
‘ . i tions.)
North Dakota......... 36 | Magnetics............ R.L. Faris, Assistant .«.......... | Magnetic observationsat Williston, Rugby, and
! Pembina. (See also under head of Western
! ; Division. )
Kansas................ i 37 ‘ Precise weveling...... Isaac Winston, Assistant.... ... Precise leveling from Selina to Ellis—This is
: i part of the transcontinental line of levels,
Kansas................ 18 | Triangulation and | K. D.Granger, Assistant ......... Transcontinental geodetic work—Measurement
| base measurcment. of a base line near Salina, Kans,
Kansasand Nebraska. 39 i Reconnaissance. ... .| ¥, D, Granger, Assistant ......... Reconnaissance in northern Kansas from the
: vicinity of the thirty-ninth parallel of north
I latitude to the northern boundary of Nebraska,
: i along the ninety-eighth meridian of west lon-
gitude.
Missouri....ooevnn.. 40 | Base measurcinent...| A. L. Baldwin, Assistant ......... Measurement of a verification base at Versailles,

Mo., for the transcontinental triangulation.

1IL—WESTERN DIVISION—STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE

o.
41. Oregon.
42. Washin

S

. California.

gton.

43. ldaho.
44. Montana.
45. Wyoming

PACIFIC.

. Nevada.
. Ctah.
. Colorado.

49. Arizona Territory.
50. New Mexico Territory.

States, ‘Parties. Operations.
Califoratia. . vv.......| No.at | Topograply..........
|
California............. 42 ' Hydrography........
California....... 43 lydrography........
|
California............. 44 | Hydrography........
California ..,.......... 45 | Tidal observations ..
California..... .. .. .. i 46 | Astronomical, etc....
California.... . ... ..., 47 | Magneties............

—— —

Persons conducting operations.

A, ¥, Rodgers, Assistant

Licut. Commander A, P. Osborn,
U. 8. N., Assistant.

Lieut. James H. Sears, U. 5. N,
Assistant; Licut. J. M, Helm,
U.S. N, Assistant.

Lieut. James H. Sears, U. 8. N,
Assistant,

A. I, Rodgers, Assistant; I. S,
Ballard, tidal observer.

! A. I\, Rodgers, Assistant; Fre-
mont Morse, Assistant; O. B.
French, Assistant.

H. P, Ritter, Assistant

!
1

Localities of work, etc.

Continuation of the topographic resurvey of
San Francisco Bay and Harbor, with inci-
dental triangulation.

Continuation of the hydrographic resurvey of
San Francisco Bay and larbor.

Continuation of the hydrographic resurvey of
San Francisco Bay and Harbor.

i
Hydrographic examination of Santa Monica

and San Pedro harbor. (See under head of
Special Operations.)

Continuation of the tidal rccord at the Sausalito
tidal station.

Determination of the latitude and longitude of

the new astronomical station at Presidio.

Magnetic determination at San Jose, Hollister,
Sauta Cruz, Salinas, Soledad, San Lucas,
Bradley, Santa Margarita, Port Harford, Santa
Maria, Los Olivos, Santa Barbara, Ventura,
Saugus, Palindale, Mojave, Caliente, Asphalto,
Delano, Visalia, Iuron, Fresno, Mendota,
Volta, Madera, Merced, Modesto, Altamont,
Milton, Stockton, Sauta Rosa, and Napa.
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Distribution of the field parties of the Coast and Geodetic Survey, etc.—Continued.

HIL.—WESTERN DIVISION—STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE

States.

California

California

Oregon

Washington

Utah, Nevada, and

Idaho.

Montana

PACIFIC.—Continued.

48

49

50

st

53

54

Parties.

Operations. ! Persons conducting operations. |
|
Magnetics. .... [ O. B. French, Assistant........... |
|
| i
. | !
‘Friangulation........, K. F. Dickins, Assistant.......... :
' | !
| :
1 i
| i
|
Hydrography........ Ferdinand wWestdahl, Assistant.l
’ i
|
Triangulation and " J.J. Gilbert, Assistant............
topography.
|
I
I
. . ! sqqs
Triangulation and = William Eimbeck, Assistant......
base measurement. |
Reconnaissauce...... | P.A. Welker, Assistant ..........
1
|
Magnetics............ R.L. Faris, Assistant .............
! :

Localities of work, etc.

Magnetic observationsat Kramer, Barstow, Bag-
dad, Manvel, Blake, Oro Grande, San Bernar-
dino, N. Pomona, Santa Monica, San Pedro,
Newport Beach, Capistrano, Oceanside, la
Playa, Foster, San Jacinto, Elsinore, and
Indio.

Councctjou of the Los Angeles base line with
the primary triangulation of the State; mark-
ing of terminals of the base line with granite
monuments.

Examination of reported dangers in the ap-
proaches to the mouth of Coquille River, Ore-
gomn.

Continuation of the survey of Washington
Sound—Triangulation and topography of San
Juan Island, &c.; also topographic and hydro-
graphic examination of the approaches to the
Port Orchard Naval Station. (For the latter,
see under head of $pecial Operations.

Geodetic work in Utah—Triangulation aud
‘measurement of the Salt Lake base line. This
is a verification base of the great transconti-
nental arc.

Reconnaissance for a primary triangulation
from the line ‘* Ogden”-"*Pilot Peak " through
Gtah, Nevada, and Idaho, to extend ultimately
through Montana to the forty-ninth parallel
of north latitude—Preparations for active field
operations completed at the close‘of the fiscal
year.

Magnetic observations at Harvard and Glasgow,
Mont.

IV.—THE DIVISION OF ALASKA, INCLUDING ITS COASTS BORDERING ON THE PACIFIC OCEAN, ON
BERING SEA, AND ON THE ARCTIC OCEAN; ALSO ITS INLETS, SOUNDS, BAYS, RIVERS, AND
THE ALEUTIAN AND PRIBILOF ISLANDS.

Territory.

Alaska

Alasko,........... ...

Alaska ......

Parties.

No. 55

%)
[

.

Operations.

Hydrography aud
general surveys,

Latitnde, longitude,
and magnetic de-
terminations.

Persons conducting operations.

Lieut. Commander E. K. Moore,
U.S. N., Assistant.

Fremout Morse, Assistant.......

|

General surveys ... | W.Ward Duffield, Assistant

Localities of work, ctc.

Continuation of hydrographic and general s