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ERRATA.
Coast and Geodetic Survey Report for 1904.

Page 187, seventeenth line from bottomn of page, for ‘“1889” read ‘‘18g9."”

Page 191, fourth line from bottom of page, for ““to’’ read ‘‘or.”

Page 201, twentieth line from top of page, for *“223°* read ‘‘19g.”’

Page 202, transpose names of vessels in lines 8 and g from top of page,

Page 266, ninth line from bottom of page, for ‘“ Feland” read ‘‘ Phelan.”

Page 266, sixth line from bottom of page, for * Feland'’ read ‘‘ Phelan.”

Page 280, cleventh line from bottom of page, for ‘.- C’¢”’ read ‘- C/c.”

Page 280, twelfth line from bottom of page, for ‘‘— Cc '’ read ‘'~ Ce.”

Page 287, fifth line from bottom of page, omit period between a and b,

Page 308, line Irkutsk-Kansk, for ‘‘33»" read ““ 3q™.”"

Page 308, thirty-second line from top of page, opposite value for Vladivostok-Greenwich, add ‘*and
German,” .

Page 335, seventeenth line from top of page, for <“Of »’ read “*Cf.””

Page 350, twelfth line from bottom of page, for ‘80" read *‘go.”

Page 351, thirteenth line from top of page, third column from right, for ‘“5.87 " read *‘11.87.”

Pager351, twelfth line fronr bottom of page, eighth column from right, for ‘“—49°’’ read *‘-—39.”

Page 375, fourteenth line from bottom of page, delete *approach.”

Page 386, sixth line from bottom of page, delete ‘‘scarcely.”

Tage 388, twenticth line from top of page, for ““II1I" read “I1I1}5.”

On fig. 20, Appendix No. 5, northern point of Scotland, for **X*’ read ¢ IX.”

On fig. 22, Appendix No. 5, near lower left-hand corner, for *“ 2.9”" read ¢ 12.9.”

On fig. 25, Appendix No. 5, insert a light line extending from Cape Trost to end of light line tangent
to west end of Nova Zembla, thence to Brady I., Franz Josef Land.

On fig. 26, Appendix No. 5, insert a light line extending across Smith Sound from Cape Ohlsen.

Page 465, twenty-sixth line from top of page, third column from right, for ‘¢ 9,076 read *‘ 0.076.”

Page 481, twenty-ninth line from top of page, for ‘“ 1891 read ‘“1893.”

Library slips, page (4), twenty-fifth line from top of page, for * Bauer, J. A.,"” read ‘‘Bauer, L. A.”
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In compliance with the requirements of section 4690, Revised Statutes, I have the
honor to transmit herewith, for the information of Congress, a report transmitted
to this Department by Mr. O. H. Tittmann, Superintendent of the Coast and Geodetic
Survey, showing the progress made in the work of the Survey during the fiscal year
ended June 30, 19o4. It is accompanied by maps illustrating the general advance in
the operations of the Survey up to that date. :
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DrpARTMENT o¥ COMMERCE AND LABOR,
CoasT AND GEODETIC SURVEY,

Washington, Seplember r, 1904.
SIR: In conformity with law and with the regulations of the Department of Com-
merce and Labor, I have the honor to submit herewith, for transmission to Congress,
the annual report of progress in the Coast and Geodetic Survey for the fiscal year
ended June 30, 1904. It is accompanied by maps illustrating the general advance in

the field work of the Survey up to that date.
Respectfully, O. H. TITTMANN,
Superintendent.

The Honorable the SECRETARY oF COMMERCE AND LABOR.
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REPORT OF THE SUPERINTENDENT.

O. H. TITTMANN, Swuperintendent,
FRANK WALLEY PERKINS, clssistant Superintendent.

OFFICE OF THE SUPERINTENDENT.

W. B. Chilton, Clerk.
H. M. Fitch, Clerk.
Charles Over, /llessenge):.

THE WORK OF THE YEAR.

It is gratifying to announce the completion of the determination of the difference
of longitude between San Francisco, Cal., and Manila, P. I., thus connecting the
longitude circuit around the earth. This work was made practicable by the generous
cooperation of the officers of the Commercial Pacific Cable Company, who placed their
cables and operators at the service of the Survey, during the short periods needed
for the transmission of time signals between the stations for comparison of chronometers.
Incidentally, during the progress of this work, the longitude of Honolulu, Hawaii;
of Midway Island; and Guam Island were ‘determined. The details of this work are
given in Appendix 4.

The triangulation along the ninety-eighth meridian was extended toward the
north and toward the south from the portion already completed, the total extension
amounting to soo kilometers along the meridian, and the work was in progress at the
close of the year. :

The location on the ground and marking of the boundary between Alaska and the
British possessions, as lald down by the Alaska Boundary Tribunal, was inaugurated
under the direction of the Department of State by the Superintendent as Commissioner
of the United States, in cooperation with the Commissioner of Great Britain.

The various operations of the magnetic survey of the country show a gratifying
progress during the year. The determination of the magnetic declination, dip, and
intensity was made in-327 localities, embracing 367 stations distributed over 24 States -
and Territories, and 2 foreign countries. An extensive investigation was made of the
marked local disturbartces in the vicinity of Juneau, Alaska, 45 stations being occupied
for this purpose. In cooperation with the Louisiana geological survey, the magnetic
survey of that State was completed. Effective cooperation was secured with an
expedition sent to the Bahama Islands by the Baltimore Geographical Society, and

valuable results were thus obtained withiout expense to the Survey.
II
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Excellent progress was made in securing magnetic observations at sea during the
voyages of the ships of the Survey to and from their fields of work. In the Atlantic
and Pacific oceans g2 results of magnetic declination and 33 results of magnetic dip and
intensity were thus obtained, nearly all of them derived from complete swings of the
ships, forward and back. .

Continuous records of the variations of the imagnetic elements were secured
throughout the year at five magnetic observatories situated at Cheltenham, Md.;
Baldwin, Kans.; Sitka, Alaska; near Honolulu, Hawaii; and Vieques, P. R. During
the year a large number of magnetic storms were recorded, the most remarkable one
occurring October 31-November 1.

It is interesting to note that within this year a bureau of international research in
terrestrial magnetism was created by the Carnegie Institution of Washington, with an
officer of the Survey, the inspector of magnetic work, in charge as director.

A continuous record of tide observations with self-registering gauges was obtained
during the year at 8 stations, including 1 station in Hawaii and 1 in the Philippine
Islands, and for a portion of the year at an additional station which was established on
the Gulf of Mexico, at Galveston, Tex.

The electric tide indicator installed in the Maritime Exchange at Philadelphia
continued to give satisfaction. A similar apparatus was installed during the year in
the Maritime Exchange at New Vork.

The tide indicators, established for the use of mariners in New York Harbor, in
the Delaware River at Reedy Island, and in San Francisco Bay continued in operation
during the year.

Compass deviation ranges were established by marks.placed on the inner Delaware
Breakwater, which will prove of great value to shipping, as any vessel can now deter-
mine the corrections to her compass while swinging at anchor in the National Harbor
of Refuge.

The field work necessary for the revision of two volumes of the United States Coast
Pilot, covering the coast from Point Judith, Rhode Island, to Chesapeake Bay entrance,
Virginia, was completed. :

Hydrographic surveys were made in 16 States and Territories; topographic sur-
veys in ¢; triangulation in 14; and leveling in 6.

The primary triangulation along the Pacific coast north of San Francisco was
continued.

In Alaska, a survey was made of Davidson Inlet, work was continued in Prince
William Sound, and two vessels were dispatched to make a survey of Kiska Harbor,
Aleutian Islands.

In Porto Rico, hydrographic work was continued in the harbors and bays and
offshore.

The director of coast surveys in the Philippine Islands, an officer of the Coast and
Goedetic Survey (with a detail of assistants), in cooperation with the insular government,
has continued the important work of charting the imperfectly known waters of the
archipelago. ‘The largest vessel belonging ‘to the Survey was engaged on this duty
during the entire year.

Detached surveys based on astronomic determinations and including base measure-
ment, trianéu]atiou, topography, hydrography, and tide observations were made at
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various points, and a connected triangulation already extends over the greater portion
of the west coast of Luzon Island north of Manila Bay. Two additional telegraphic
longitudes were determined; magnetic and tide observations were continued. Fifteen
new charts were prepared and published at the Manila suboffice, and four volumes of
sailing directions (including new editions of Parts I and II) were published.

In the Office the current work was kept up to date and satisfactory progress was
made in the various branches of its work, including computation, reduction, plotting,
and discussion of results of field work, and the preparation of the results for publication
by chart or otherwise. A considerable amount of work was done for the Department
of State in counection with the preparation of maps of the Alaska boundary for
publication.

Satisfactory results were obtained during the year at the latitude observatories
maintained under the direction of the Superintendent at the expense of the Interna-
tional Geodetic Association, at Gaithersburg, Md., and at Ukiah, Cal., for the purpose
of measuring the variations of latitude.

I attended the Fourteenth General Conference of the International Geodetic Asso-
ciation at Copenhagen, Denmark, as the delegate of the United States, and continued
the work of re-marking the boundary line between the United States and Canada from
the Rocky Mountains westward, as Commissioner of the United States, two ofticers of
the Survey being detailed for work in the field. I was detailed to report to the United
States agent at London, Iingland, for duty in connection with the presentation of the
case of the United States to the Alaska Boundary Tribunal, and performed that duty.
Another officer of the Survey was also detailed on this duty. As Commissioner of the
United States on the International Delimination Commission, I inaugurated the work
of marking the boundarx between Alaska and Canada as laid down by the Alaska
Boundary Tribunal, and one officer was detailed for work in the field.

One officer continued on duty as a member of the Mississippi River Comimission.
The survey of Mason and Dixon’s Line, the boundary between the States of Maryland
and Pennsylvania, was completed and progress was made in the preparation of the
report and maps showing the results of the work. The survey of the natural oyster
beds and reefsin the State of Louisiana was continued in cooperation with the Louisiana
Oyster Commission by an officer of the Survey detailed for this purpose. One officer
remained in charge of the triangulation of the city of New York, which is in progress
by the city authorities. Officers of the Survey with their vessels were called upon’to
patrol racing regattas upon three occasions and performed this duty to the satisfaction
of the parties concerned. An exhibit was prepared and installed at the Louisiana
Purchase Exposition at St. Louis, and an officer was assigned to duty in charge of the
exhibit.

The amount appropriated for the Coast and Geodetic Survey for the fiscal year
1904 was $968 025,%* of which $210 245 was for manning and equipping the vessels of
the Survey, $120 ooo for building a new vessel, $38 100 for repairs and maintenance of
vessels, and $50 coo for office expenses. The remainder of the appropriation was
about equally divided between expenses of parties in the fleld and salaries of the field
and office forces.

* Exclusive of appropriation for printing.
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In addition to the above sums the appropriations of $10o ooo for marking the
boundary between the United States and Canada, west of the Rocky Mountains, and of
$100 000 for locating and marking the Alaska boundary are disbursed by the disbursing
agent of the Coast and Geodetic Survey, under the direction of the Superintendent as
Connmissioner.

Details in regard to the field work of the year are given in Appendix 1.

I. OFFICL OF ASSISTANT IN CHARGE.
ANDREW BRrAID, Assistant in Charge.

The Assistant in Charge has direct supervision of the work of the divisions of the
Office, as follows:
Computing Division.
Division of Terrestrial Magnetism.
Tidal Division.
Drawing and Engraving Division.
Chart Division.
Instrument Division.
Library and Archives Division,

He also has charge of the purchase of supplies and of all other expenditures for
office expenses, the care of the public property at the Office, the distribution of the
publications of the Survey distributed free, and of the sale of the Charts, Coast Pilots,
and Tide Tables published by the Survey. All the routine work connected with the
above duties was done under his direction by the employeces in the Office. Details in
regard to all of this work are given in Appendix 2 to this Report by extracts from the
report of the Assistant in Charge and by a compilation from the reports of tlie Chiefs
of Divisions.

II. OFFICE OF INSPECTOR OF HYDROGRAPHY AND TOPOGRAPHY.

H. G. OGnEN, /uspector.

A.—TInspection.

Lersonnel.

I — : e e e I
Name. Occupation. :
I e e e |
D. B. Wainwright........... Assistant; July 1 to Apr. 8. |
P. A. Welker ............... Assistant; Aug. 17 to Sept. 24. i
J. M. Grifin...........L Clerk, i

R.D.Chase .............-.. Do.

The routine duties of the Office were kept up to date. The work of the parties in
the field was inspected whenever necessary, and numerous trips were made in connec-
tion with the repair and maintenance of the surveying vessels. In the latter part of
April the Inspector went to San Francisco to direct the repairs to the steamer Patlerson,
and remained there until June 1o. During the absence of the Inspector, Assistant
Wainwright acted as Inspector while he was on duty in the Office, and from April 10
to June 20 Assistant Gershom Bradford was Acting Tuspector.
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During the year plans and specifications for a new wooden steamer were prepared
by Mr. 1. B. Friendt, a naval architect, under the supervision of the Inspector. The
contract for the construction of the vessel was approved by the Secretary of Commerce
and Labor on March 26, 1904, and the work was in progress on June j3o.

The office work of the Coast Pilot party is under the direction of the Inspector,
and the details of this work are given under the heading ‘‘B.—Coast Pilot party.”’

In his report, Assistant Ogden states that the officers and clerks under his direc-
tion have rendered most cordial and efficient assistance throughout the year.

THYE VESSELS AND THEIR HYDROGRAPHIC WORK.
THY STHAMER BACHE.

Assistant I, A, Welker, Commanding,
Assistant J. B, Boutelle, Commanding.

At the beginning of the year this vessel was at Baltimore, Md., fitting out for a
cruise on the coast of Maine, forrwhich she sailed on August 13. En-route an exami-
nation was made for a reported shoal in the vicinity of the Winter Quarter-Shoal, and
magietic observations were made during the trip and at Delaware Breakwater. The
work of the season included examinations for a number of reported changes and
dangers and their determination, on the coast of Maine, Massachusetts, and off Sandy
Hook, and the season finally closed at the latter place, the vessel sailing for Baltimore
from New York on November 25. On her arrival at Baltimore she was fitted out for a
season’s work in Porto Rico, and sailed for San Juan on January 27. Her work for the
season included the continuation of the hydrography of Porto Rico on the west coast
and extended from Point Guanajibo southward to Cape Rojo. A shore party in charge
of Mr.J. C. Landers, Aid, worked under the directions of the commanding officer of the
Bache, using the launch Rudy, and made the survey of Boqueron Bay and also the
inshore hydrographic survey off Cape Rojo. On the completion of this work on the
west coast, the Backe sailed for San Juan and made a liydrographic reconnaissance of
the entrance to San Juan Harbor, at the request of the War Department, and, ou finishing
that work, sailed on May 28 for Baltimmore, Md., via Hampton Roads. At the close of the
year she was at Baltimore, Md., fitting out for her season’s work on the coast of Maine.

THE STEAMER BLAKE.

Assistant R. I. Yaris, Commanding.
Assistant ¥. B, Latham, Commanding,

At the beginning of the year this ship was at Norfolk, Va., fitting out for her
season’s work on the New England coast. She sailed on August 6 for her working
grounds in Buzzards Bay, Massachusetts, where she continued the development of shoal
spots in the bay which was left incomplete last season. En route from Baltimore
an examination for a reported shoal off Winter Quarter Shoal and the usual magnetic
observations were made. In the latter part of August the work in Buzzards Bay was
suspended and the party took up an examination of the waters eastward and southward
of Nantucket Shoals. On the completion of this work, the party was engaged in
examinations for reported dangers and shoals until the close of the season. She sailed
for Baltimore on October 22, where she was fitted out for her winter’s work in Porto
Rico. Owing to unforeseen delays and especially to an accident in the yard where
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she was being repaired in which she was seriously damaged, she did not sail for Porto
Rico until March 5. During the season she made a number of special examinations, a
development of the passages off the north and east coast of Porto Rico and in Vieques
Sound, and verified a portion of the work done by the schooner Zagre in that locality.
Work was closed and she sailed for Baltimore, via Hampton Roads, on June 2, and at
the close of the year was in the hands of the contractors undergoing repairs and fitting
for-her summer’s work on the New England coast.

THE SCHOONER KAGRE.
Assistant J. B. Boutelle, Commanding.

At the beginning of the year this vessel was laid up at Baltimore, and on July 31
she was sold to the Navy Department.

THE STEAMER ENDEAVOR.
Assistant F. A, Young, Commanding.

At the beginning of the year this vessel was at work making a survey of the
Kettle Bottom Shoals in the Potomac River. This work was interrupted from July
6 to 12, when she went to Norfolk for some minor repairs, and also when assigned
to patrol duty for the regatta on the Potomac at Washington on September 12, and was
suspended for the season on November 8, when she sailed for Baltimore, Md., to fit
out for a season at Key West, Fla. She sailed on February 2, via Fort Monroe, and
during the season made a close survey, using the harbor sweep, of an area about 2
miles square, southwest of the Key West Light. Work in this locality was closed and
the vessel sailed for Port Royal, S. C., on June 5, where the position of the new Hilton
Head Front Range was determined and a line of soundings run to determine the
deepest water over the range. On completing this work, the vessel sailed for
Baltimore, on June 17, and at the close of the year was still at Baltimore making
arrangements to fit out for a season’s work on Nantucket Shoals.

- THE STRAMER GEDNEY.
Assistant E. F, Dickins, Commanding.

At the beginning of the year this vessel was fitting out for her summer’s work in
Alaska, sailing for her working grounds on July 12. En route, she made a determina-
tion of the new Mary Island Light-house, and examined and located a rock at the
southern entrance to Tongass Narrows. During the season she took up the survey,
including the triangulation, topography, and hydrography, of the approaches to
Davidson Inlet, Iphigenia Bay. Work was closed and the vessel started for San
Francisco, Cal., October 10. The launch Cosmos and launch No. 117 were assigned
for the use of the party on the Gedney during the season, and at the close of the season
were left in the Survey storeliouse on Japonski Island. After the return of the vessel
to San Francisco, on November 17, she was put out of commission and laid up in
Qakland Creek in charge of shipkeepers. On April 16 she was again put in commission
and fitted for her summer’s work, sailing on May 8. En route, she completed the
survey in San Juan Channel, Washington, which had been started by a shore party
under Assistant Dickins, and made an examination for a reported shoal spot on Hein
Bank. She sailed on June 6 from Seattle and continued the work of the previous
season in Iphigenia Bay, and was so engaged at the close of the year.
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THE STEAMER HYDROGRAPHER.

Assistant W, I, Vinal, Commanding.
Nautical Expert John Ross, Commanding.
Aid W. L. Parker, Commanding. ,

At the beginning of the year this vessel was at Baltimore, Md., and sailed for Port
Jefferson, I.. I., for repairs on July 18. On the completion of the repairs, August 18,
she sailed for Jersey City, and on August 24 the party on board took up the field
revision of Parts IV and V of the Atlantic Coast Pilot. By direction of the Secretary of
Commerce and Labor, this work was suspended and the vessel and party were assigned
to patrol duty during the regatta of the New York Bay Regatta Association on the Kill
von Kull on August 29 and again on September 2, after which she resumed her regular
field work. Omn November 4 she sailed for Washington, and on November 21 sailed for
Hampton Roads, where she was fitted out for a season at Key West, Fla., and sailed on
December 1. During the season she was engaged in a close development of the Sand
Key and Southwest channels with the harbor sweep, and special examinations for
reported dangers in Key West Harbor. On the completion of this assignment she pro-
ceeded, on June 10, to St. Catherines Sound, Georgia, and made a development of the
channel at the entrance to the sound, which was completed by the close of the year.

THE SCHOONER MATCHLESS,

Assistant G. L. Flower, Commanding.
Assistant W, I. Vinal, Commanding.

At the beginning of the year this vessel was engaged in the survey of the Severn
River, Maryland, and on July 27 sailed to take up work on the West River and Eastern
Bay, including a reconnaissance of a portion of Chesapeake Bay in that vicinity. ‘This
work was finished and the vessel sailed for Baltimore on October 1 5, and, after some
minor repairs, proceeded to her working grounds in the Little Choptank River, on
October 31.  Work in this locality was suspended in April and she sailed for Alexandria,
Va., to make a hydrographic survey of the Potomac River, beginning at Washington
and working down the river. She was engaged on this work at the close of the year.

THE STEAMER MCARTHUR,
Assistant H. P, Ritter, Commanding.
At the beginning of the year this vessel was laid up in Oakland Creek, California,
and was not put in commission until April 25, when she was fitted out for a season’s
work at Kiska, Alaska. She sailed from San Francisco on May 1g and reached Kiska

on June 3o0.
THE STEAMER PATHFINDIR,

Assistant J. ]J. Gilbert, Commanding,
Assistant F. Westdahl, Commanding.

At the beginning of the year this vessel was at Hongkong undergoing repairs, and
sailed for Manila on July 3. On July 15 she started a line of deep-sea soundings from
a point off Lingayen Gulf to a point northeast of the island of Formosa, and returned
to Manila on the 3oth, after completing this work. She sailed for Lagonoy Guif on
August 11, completed the survey of the gulf, and returned to Manila on October 3o.

10277—04——2
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After making surveys in Manila Bay she sailed on March 8 for Salomague for hydro-
graphic work on the northwest coast of Luzon, and on the completion of the season
sailed for Hongkong on May 28 for repairs and remained there until the close of the

year.
THE STEAMER PATTERSON.

Assistant J. F. Pratt, Commanding.

At the beginning of the year this vessel was engaged in running a line of deep-sea
soundings from Juan de Fuca Strait to Sitka Sound, arriving at Sitka on July 3. This
work was undertaken at the request of the Chief Signal Officer, United States Army.
She left Sitka on the 7th and continued the deep-sea soundings to the entrance to
Chatham Strait. She sailed for Juneau on the 17th to deliver the results of the sound-
ings to the chief signal officer on the U. S. S. Rurnside (cable ship) and started on ler
return to Sitka on the 19th, via Icy Strait and Cross Sound. She left Sitka on the
27th and continued the deep-sea soundings as far as Cape St. Elias. She then took up
the survey of Controller Bay, which was continued until September 19, when this work
was stopped and the vessel sailed for Orca, continuing the deep-sea soundings from
Cape St. Llias into Prince William Sound. She left Orca for Dutch Harbor on Sep-
tember 23, en route for Kiska Island, Alaska. After her arrival at Dutcli Harbor on
the 2gth it developed that one of the furnaces to the boiler was so seriously damaged
that it was necessary to return to Seattle, Wash., for repairs, and she sailed on October
10, arriving on the 2oth. New furnaces were installed and the vessel sailed for Hono-
lulu, Hawaii, on March 30. About 8oo miles out the furnaces again became disabled
and she returned to San Francisco, Cal., arriving there on the 17th of April. Two
new furnaces were again installed and the vessel sailed for Kiska, via Dutchh Harbor,

on June 1o.

The schooners Quick, Spy, and 7ransit were laid up during the entire year at
Madisonville, La., in the charge of a ship keeper. Some slight repairs were made to

the Zransit during the year.
THYE STEAMER TAKU.

Assistant H. P. Ritter, Commanding.

At the beginning of the year this vessel was on her working grounds in Prince
William Sound, and on September 30 was laid up in charge of a ship keeper at Orca,
where she was at the close of the year.

The steamer Yukon, together with the launches 4/pha and Delta, have been laid
up during the entire year at Dutch Harbor, Alaska.

The launch Cosmos was assigned as a tender to the Gedney during both seasons in
Alaska, as was also Launch No. 117, and during the interval between seasons was laid
up in the Coast Survey storehouse on Japonski Island.

The launch Fuca was sold on January 12, 1904.

The launch /nspector was assigned to the party of Mr. C. G. Quillian, Aid, on the
Hudson River and afterwards on the coast of New Jersey. At the close of the year she

was laid up at Atlantic City, N. J.
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The launch Rudy at the beginning of the year was laid up at Mayaguez, P. R.,
and during the year was used by the party of Mr. J. C. Landers, Aid, already referred
to under the steamer Backe. At the close of the yvear she was stored at Mayaguez, P. R.

B.—Coast Pilot party.

Dersonnel.

i Nane, I Occupation.
]
| John Ross ................. Nautical Expert. : |
o H.C.Graves..... .. ... ..... Do. |
H.I,.Y¥ord ........ ........ Do.
R.I.Iibby ... ... ... + Ald; Oct. 21 to Nov. 11.
T, O, Pubizzi. ... ... i Writer.

The preparation of the following publications was completed and the volumes were
published during the fiscal year,

United States Coast Pilot, Pacific Coast, California, Oregon, and Washington.

United States Coast Pilot, Atlantic Coast, Part III (second edition), Part IV
(fourth edition), and Part V (third edition).

Supplenients to United States Coast Pilots, Part VI (second edition), Part VII
(second edition), and Part VIII (second edition).

Supplement to United States Coast Pilot, Pacific Coast, Alaska, Part I.

Coast Pilot Notes on Warren Channel and Davidson Inlet, Alaska.

Bulletin No. 4o, Coast Pilot Notes on the Fox Island Passes, etc. (fifth edition).

Information for use in the field in revising Parts IV and V, named above, was
prepared.

Lists of geographic names for charts covering the coast of Alaska were compiled,
and also a list of the harbors in the Philippine Islands. Information was collected and
arranged for use in compiling Coast Pilots for Alaska and for Porto Rico. ‘The usual
routine office work of keeping a record of all changes, reported dangers, hydrographic
examinations, new information, and other data necessary for the correction, revision, _
and compilation of the Coast Pilots, was kept up to date.

The correction of all Coast Pilot volumes by hand to date of issue from the office
required a considerable portion of the time of the party.

The following members of the party were absent on duty in the field for the periods
covered by the dates given, and the account of their work in the field is given under
the proper heading in Appendix 1.

Johu Ross, Nautical Expert, August 21 to November 16.
H. C. Graves, Nautical Expert, August 31 to November 12,
T. O. Pulizzi, Writer, October 1 to November 12.

During the absence of Mr. Ross on field duty Mr. Ford had immediate charge of the
work in the office. The demand for Coast Pilots showed a marked increase during the
fiscal year,
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III. OFFICE OF INSPECTOR OF GEODETIC WORK.
J. F. HAYFORD, {nspector.

The duties of the Inspector of Geodetic Work were performed at the Office in
Washington, except for the period between July 16 and August 12. The Inspector
left Washington on July 16 aud proceeded to Green River, Wyo. He spent one day
with each of the leveling parties at work in this vicinity under charge of Aids H. D.
King and R. L. Libby. He then inspected the primary triangulation party, under
charge of Assistant O. W. Ferguson, at work on the triangulation along the ninety-
eighth meridian in the vicinity of Lake Preston, S. Dak. Several days were spent
watching the observations. Six days were spent with Assistant W. H. Burger,
who was engaged in extending the reconnaissauce for triangulation in Minnesota.
While with the triangulation party a 6o-foot wooden ohserving tripod was tested by
observations made on distant objects to ascertain how much twist should be expected
in such tripod from the action of the sun. The Inspector also visited the work on
the Lake Survey in the vicinity of Mackinac Island, Mich., to obtain information in
regard to the iron signals (observing tripods and scaffolds) erected there as a substitute
for wooden signals. ‘These iron signals were designed by Asst. Engineer H. F. Johnson
with a view to their use at other stations after having served their purpose where first
erected, and they are constructed of sections of gas pipe with iron rods to sustain all
tension strains. The examination was made for the purpose of determining whether it
was desirable or practicable to use such signals at the triangulation stations of the
Coast and Geodetic Survey. As at present advised the cost of using these iron signals
would about equal the present cost of the woodeu signals now being used on the
ninety-eighth meridian where new lumber is purchased as near as practicable to the
stations where it is to be used and the signals are abandoned after they have served
their purpose. As a result of the inspection of fieldwork, as above, the Inspector keeps
in closer touch with the work and observers, and the value of his recommendations to
the Superintendent is correspondingly increased.

During the remainder of the year the necessary supervision was exercised by a
careful examination of the correspondences with field parties and of the records of
observations sent to the Office from time to time, and by an inspection of the computa-
tions and results.

IV. OFFICE OF INSPECTOR OF MAGNETIC WORK.
L. A. BAUER, /uspector.

The duties performed by this Office during the past year consisted, as heretofore, in
the following: Inspection of field and observatory work in terrestrial magnetism; the
preparation of the necessary directions and informmation required by the various parties
and ships engaged in magnetic work; examination of the observation records received;
the controlling of the constants of the various instruments employed, and the testing
and derivation of constants of newly acquired instruments.

The Inspector personally inspected the work of the field parties operating in New
Jersey, Louisiana, and South Carolina, and at various times the observatory work at
Cheltenham, Md.
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The entire activity of the Survey in magnetic work during the fiscal vear may be
summarized as follows:

Magnetic work on land.—'The determination of the magnetic declination, dip, and
intensity in 328 localities, embracing 368 stations distributed over 24 States and
Territories and 2 foreign countries, as exhibited in the table.

Special mention should be made of the extensive examination of the marked local
disturbances in the vicinity of Juneau and Douglas Island, Alaska, about 45 stations
having been occupied for this purpose during July and August, 1903.

Successful cooperative work with the Touisiana geological survey was carried on,
s0 that with the valuable assistance rendered by the State geologist, Dr. G. D. Harris,
the magnetic survey of the State was completed. '

Iiffective cooperation was secured with the expedition to the Bahama Islands sent
by the Baltimore Geographical Society under the leadership of Dr. G. B. Shattuck.
A complete instrumental outfit was loaned by the Coast and Geodetic Survey, but all
expenses incurred in securing the observations were defrayed by the expedition.
Important results were obtained by the observer, Dr. O. I.. Fassig, at six stations. At
two of the stations results had been previously obtained, so that the secular change
an be deduced.

Suanmary of magnelic work done between July 1, 1903, and June 30, 1904.

! | I
' . . - rof | Nun f| Old '}0%‘(\1!’- Declina- . ) it
: umberor | Nmberof | OVt Mont | Rl | ety
b I ... L
. Alabama ... .............. 3 8 r | S 8 s !
I Alaska .............. ... 40 66 5 65 | 50 ! 39
i California ................ 6 ! 6 3 6 . 6 | 6 !
Delaware................. 1 1 0 1 o | 0
District of Columbia ...... 2 | 2 I | 6 | 8 | 7
Georgia .......coaenin. ... 2 | 2 o | 2 ! 2 2
| Guam.................... 6 | 6 o ! 9 | o o
i Hawail............. e 6 | 7 4 | 7 1 1
Kansas................... 5 i 5 2 | 10 10 8
Kentucky *............... 37 | 38 2 38 37 37
Louisiana ................ S0 51 5 | 56 ¢ 51 51
Maine.................... ! 2 2 1 2 2 | 2
Maryland ................ i 4 8 3 | 4 7 ! 3
Massachusetts ............ 1 1 o 1 ) 1
Missouri........c....oo.... 13 ! 13 1 13 12 13
Montana .......... ....... 7 7 2 6 | 7 7
+ New Jersey ............... 28 3t I 32 29 i 29
North Carolina ........... 10 1 1 1 | 1| 1
Ohio...........oooiiiiin. 40 41 1 44 43 43
Philippine Islands......... 6 6 o 6 | 2 2
PortoRico................ 7 8 5 | 12 12 12
South Carolina............ 14 16 i 4 18 18 ‘ 18
Tennessee ................ 32 ‘ 32 2 ! 33 33 33
Washington .............. 3 3 i 2 4 4 4
Bahamas ................. 4 6 | 2 5 4 3
British Columbia.......... 1 i | S 1 1 I
Total.........c.ovvnen 328 | 368 59 | 390 | 349 330

Magnetic work at sea.—QObservations were secured by the various ships as follows:
The Racke on her cruise from Baltimore to the coast of Maine last summer obtained
declination observations by swinging completely through 16 equidistant points of the
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compass torward and back, at Delaware Breakwater (twice), off Gayliead, Mass., Johns
Bay, Me., Bar Harbor, Me., and New York Harbor. Also some intermediate compass
observations were made on and near the ship’s course.

During the winter she was provided with a gimbal stand and a Lloyd-Creak dip
circle for ship and shore work. On her cruise from Baltimore to Porto Rico and return
she was swung completely, securing the three-magnetic elements (declination, dip, and
intensity) going and returning, at Norfolk, Va., at Mayaguez, P. R., and also at six
intermediate places at sea.

T'he Z3lake on the cruise last summer from Baltimore to Buzzards Bay, Mass., swung
ship completely for compass deviations and declination, twice at Hampton Roads, three
times in Buzzards Bay, and once in Chesapeake Bay. During the last swing in Buz-
zards Bay and the one in the Chesapeake observations of dip and intensity were also
made with the Lloyd-Creak dip circle. Some observations were also made at sea on the
return trip from the New Lngland coast to Baltimore. On the trip to Porto Rico and
return she was swung completely, securing declination, dip, and intensity observations
in the Chesapeake (at the mouth of the Patuxent River), at Norfolk (going and return-
ing), at Fajardo Roads (twice), and at seven intermediate places at sca.

T'he Zndeavor swung ship completely at Fort Monroe for compass deviations and
declination, and made some compass observations between Norfolk and Key West,

The Gedney made some compass observations onarange course in Gastineau Channel,
Alaska, to assist in the further development of the local disturbances existing in that
locality. She also swung ship completely at San Francisco for compass deviations and
declination, .

The FHydrographer swung ship completely for compass deviations and declination in
the Chesapeake, at the mouth of the Potomac River, and at Key West, Fla.

The MeArthur swung ship completely for compass deviations and declination at
San Francisco, Sitka, and Dutch Harbor.

The Patterson swung ship in Sitka Bay, Alaska, for compass deviations and decli-
nation, During the winter she was provided with a gimbal stand and Lloyd-Creak dip
circle. She was swung completely at Port Angeles, Wash., and twice at sea, and at
San Francisco, securing compass deviations, declination, dip, and intensity observations

Summnary of magnctic work done at sca between July 1, 1903, and fune 30, 1904.

i ;
Observations from ° Observations on and |

' ) Num- swings. ; 11ear course. i
Vessel. General region, hqr of — ~ — - | |
' SWHIRS. Decli- R Inten-  Decli- s Inten-
| ‘nation., PP | ity jnation.: Dip. | sity. |
: i |
—_—— —_—— - —_ —_— .- —_ I —- — - —_—
. ! | |
Bache Atlantic Ocean....... 17 17 ¢ 11 11 o’ [¢) | o
Blake ............ [ do ...l 18, 181 14, 14 40 | 3 3
Endeavor ........ [ do ..o 1 I 5 e
Gedney .......... . Pacific Ocean ............ L Lo, I3 S T
Hydrographer . ...} Atlantic Ocean........... 20 2 ... P P .
McArthur . ... .. Pacific Ocean ............ 3 3 .. S PO
Patterson......... . .... do......... ... ... 5 5 g4 4 2 1 1 |
” e - I ) ‘ B ) h
Total. ... . . 47 - 47 | 29 | 29 58 | 4 | 4 |
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There were thus secured, incidentally to the regular surveying duties of the
various vessels, 105 results of magnetic declination (variations of the compass), nearly
half of which are dependent upon complete swings of the vessels, forward and back,
and, hence, possess an accuracy of about 10’ to 15'; also 33 results of magnetic dip
and intensity of magnetic force, nearly all of them derived from complete swings,
forward and back.

Magnctic observalory work.—Continuous records of the variations of the magnetic
clements were secured throughout the year at five magnetic observatories, situated at
Cheltenham, Md.; Baldwin, Kans.; Sitka, Alaska; near Honolulu, Hawaii; and Vieques,
P. R. At the Sitka, Homnolulu, and Vieques observatories some records of earth-
gnakes were obtained, and at the Cheltenham observatory some incidental observations
in atmospheric electricity were secured. Registrations of the magnetic variations on
the rapid (two-lhour) rate were made simultaneously at all the observatories on the
1st and 1s5th of each month. During the past year a large number of very notable
magnetic storms were recorded, the most remarkable one being that of October 31—
November 1, which disturbed the telegraph and cable lines for several hours and
disturbed the compass by a degree and a half and more, according to locality.

V. OFFICE OF DISBURSING AGENT.

Scorr Nussit, Disbursing Agent.

Lersonnel.

Name. ! Occupation.
|
i N.G.Henry.......... Confidential clerk and cashier.
- Miss Ida M. Peck ..... Clerk.
Mrs. Jennie H. Fitch. .| Clerk.
L. C. Ritchie¥* ... . .. Captain’s clerk, July 1 to June 25.
M. B. Sturgus®* ... ... | Captain’s clerk, June 11 to June 3o.

|

The disbursement of the funds of the Coast and Geodetic Survey is made not only
by payments directly from the Disbursing Agent, but also largely through the medium
of its Assistants and other officers when acting as chiefs of parties. These officers, on
approval of the Superintendent, receive advances of public funds from the Disbursing
Agent in lump sums, under authority of an Executive order dated March 26, 1886.

In conformity to this order there are now 64 officers of this Service bonded in the
sum of $2 oco to $5 ooo each. When acting as chiefs of parties, these officers receive
from time to time such advances of public funds from the Disbursing Ageut as are
required to meet the necessary current expenses of the work in hand.

A ledger account is kept in the office of the Disbursing Agent with each chief of
party receiving an advance, each one being charged with all advances made to him, and,
on the other hand, receiving credit for all proper expenditures made by him when pre-
sented on regularly supported vouchers after such accounts have heen audited in the
office of the Disbursing Agent and found to be correct. All of these accounts, with their
supporting vouchers, are then sent to the Auditor for the State and other Departments
for examination and audit by him,

*Temporarily detailed in connection with the accounts of vessels.
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This system has met the needs of this service, and results, in the main, in economy

and good order in its expenditures.

In addition to the regular appropriations of the Coast and Geodetic Survey, Mr.
Nesbit also dishurses the appropriations for the survey and marking of the boundary
between the United States and Canada, and the boundary between Alaska and Canada.
These appropriations are for the sum of $100 ooo each per annum.

VI. OFFICE OF THE EDITOR OF PUBLICATIONS.
Isaac WINsTON, Fditor.
L. C. Hall, Stenographer and Tvpcwriter.

The compilation of the Annual Report (pp. 1-1032), covering the progress of the
work of the Survey, July 1, 1902, to June 30, 1903, was completed, made ready for
printing, and transmitted to the Senate under date of September 2, 19o3. This report
was available for issue on April 1, 1gog4. Thirteen leaflets, describing the work of the
Survey, used at former expositions, were revised and published for use at the Louisiana
Purchase Exposition at St. Louis.

Considerable progress was made in collecting, compiling, and copying material
relating to the history of the Survey.

Numerous assignments to temporary duty were completed, and all possible aid was
extended to officers engaged in preparing material to form a portion of the Annual

Report.
The publications of the Coast and Geodetic Survey during the fiscal year are given

in the following list:

Report of the Superintendent showing the progress of the work July 1, 1902, to June 3o,
1903, 1,032 pages, with following appendices, published also as separates.

No. 3. Precise Leveling in the United States, 1900-1g03, with a readjustment of the level
net and resulting elevations. 623 pages.

No. 4. Triangulation southward along the ninety-eighth meridian in 1902. 120 pages.

No. 5. Results of magnetic observations made by the Coast and Geodetic Survey between
July 2, 1902, and June 30, 19c3. 74 pages,

No. 6. Channel and Harber Sweep. 6 pages, _

United States magnetic declination tables and isogonic charts for 1902, and principal facts
relating to the earth’s magnetism. (2d edition) 4o5 pages.

United States Coast Pilot, Atlantic Coast, Parts I and II, from the St. Croix River to Cape
Ann. (2d edition) 243 pages.

United States Coast Pilot, Atlantic Coast, Part III, from Cape Ann to Point Judith. (2d
edition) 199 pages. !

United States Coast Pilot, Pacific Coast, California, Oregon, and Washington, 215 pages.

Supplement, United States Coast Pilot, Atlantic Coast, Part VI. (2d edition) 10 pages.

Supplement, United States Coast Pilot, Atlantic Coast, Part VII. (2d edition) 18 pages.

Supplement, United States Coast Pilot, Atlantic Coast, Part VIII. (2d edition) 26 pages.

Supplement, United States Coast Pilot, Pacific Coast, Alaska, Part 1. 14 pages.

Coast Pilot Notes on Warren Channel and Davidson Inlet, Alaska. 4 pages.

Tide Tables for the year 1904. 508 pages.

Tide Tables, Atlantic Coast (reprint), 1904. 177 pages.

Tide Tables, Pacific Coast (reprint), 1904. 161 pages.

Notices to Mariners, Nos. 299 to 312.
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Catalogue of Charts, 1903. 174 pages.

Report of Geodetic Operations in the United States to the Fourteenth General Couference
of the International Geodetic Association. 28 pages.

Leaflets for distribution at the Touisiana Purchase Exposition at St. Louis, Mo.

No. 1. The Coast and Geodetic Survey. 5 pages.

No. 2. Triangulation and Reconnaissance. 4 pages.
No. 3. Base Apparatus. 10 pages.
No. 4. Time, Latitude, Longitude, and Azimuth. 4 pages.

No. 6. Hydrography. 4 pages.

No. 7. Topography. 4 pages.

No. 8. Tides and Tidal Currents. 4 pages.

No. 9. Leveling.

No. 10. Coast Pilots. 4 pages.

No. 11. Chart Publications. 4 pages.

No. 12. Gravity. 4 pages. '

No. 13. Geodesy, or Measurement of the Earth. 5 pages. .

Notices to Mariners and volumes of sailing directions were prepared and published in
Manila, . 1., and issued from the suboffice at that place, as follows, viz:

Philippine Island Notices to Mariners Nos. 6 to 12 of 1903 and Nos. 1 to 5 of 1904.

Sailing Directions, Philippine Islands, Part I. (2d edition) 61 pages.

Sailing Directions, Philippine Islands, Part II. (2d edition) 59 pages.

Sailing Directions, Philippine Islands, Part VI. 87 pages.

Sailing Directions, Philippine Islands, Part VII. 114 pages.

2
3
4
No. 5. Terrestrial Magnetism. 4 pages.
6
7
8

NECROLOGY.

George A. Fairfield, for many yearsan Assistant in the Coast and Geodetic Survey
and at the time of his death the Assistant to the Officer in Charge of the Office, died at
the home of* his son, in Saco, Me., on Friday, July 17, 1903.

Mr. Fairfield was born at Saco, Me., March 1, 1829. He was a graduate of Bow-
doin College, Maine, and entered upon his life’s work on June 23, 1849, in his twenty-
first year, when he was appointed an aid in the field force of the Coast Survey. He
remained in office until death ended his long career of fifty-four years of faithful public
service. His first service was under the Jate Assistant C. O. Boutelle on triangulation
on the coast of Maine and Massachusetts, and four years later he was made chief of an
independent party. In 1853-54 he inaugurated and was in charge of a comprehen-
sive series of tidal observations along the Atlantic and Gulf coasts. In the spring of
1855 he was assigned to duty on the Pacific coast, relieving the late Gen. Richard D.
Cutts of the charge of the triangulation north of San Franciéco. He returned to duty
on the eastern coast in 1858, and during the civil war served under Gen. J. G. Foster
and Admiral S. P. Lee, 1863-64, on the coast of North Carolina, where he made
surveys required by the United States Army and Navy to facilitate their operations,
His work extended over a large portion of the Atlantic seaboard, and during the years
1880—18g0 he was in charge of that portion of the transcontinental triangulation lying
in the States of Illinois and Indiana, a most difficult country for such work, where it
was necessary to use the highest observing tripods and scaffolds ever used in geodetic
work up to that date. On August 16, 1893, he was assigned to the charge of the work
of furnishing points for State surveys, and continued on this duty until May 17, 189s.
During this time he also had charge of the Tidal Division for a short period in 1894
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and of the Engraving Division June 11, 1894, to June 30, 1895. He returned to field
duty in July, 1895, and remained so employed until May 5, 1898, when he was assigned
permauently to the Office, and served in the Computing Division and in the Office of
the Assistant in Charge until the date of his death. Mr. Fairfield was more fortunate
than most men in having served his country faithfully for more than half a century,
and the record of his work in the archives of the Survey forms an enviable monument
to his memory. At a meeting of the members of the Coast and Geodetic Survey held
at the Office on July 20, 1903, the following resolution was one of those unanimously
adopted:

That in the death of our late associate, George Alhert Jfairfield, the public service, and especially
the Bureau of which he was a member, has been deprived of the services of a man whose honesty of
purpose and faithful performance of duty have always been beyond question.  All duties intrusted to
him were conscientiously performed, and he has Jeft an enduring monument in the archives of the
Bureau in the record of his large share in the “‘ Survey of the Coast” during his fifty-four years of
continuous service. His methodical nature and painstaking habits render the records of his work
standards well worthy of emulation, and his uniform good nature endeared him to all who knew him.

Mary A, Grant, Writer, died on December 29, 1903. She was born in England,
November 6, 1836, and was appointed in the Survey from Wisconsin on May 26, 1898.

Edwin [Horatio Fowler, Chicf Draftsman, died on March 11, 1904. Mr. Fowler
was born in South Newberry, N. H., October 20, 1856. He graduated from the
Chandler Scientific Department of Dartmouth College in 1878, and on July 9. 1879,
entered the Coast and Geodetic Survey as Draftsman. He served in that capacity
until 1897, when he was made Chief Draftsman, and held this position when he died.
During the period 1897-1904 the work of the Drawing Section was admirably systema-
tized under his immediate direction, all chart corrections being arranged on ‘‘ History
sheets,”’ under the card-catalogue system. ‘The process of transferring to original
sheets the notes, titles, and general lettering which are common to all was adopted so
that the work of preparing these sheets for approval and registration is reduced to a
minimum; and sheets of standard letters with a self-spacing device were prepared and
resulted in a method of building up titles which will eventually insure uniformity in
the titles of all the field sheets and all the charts published by photolithography. Mr,
Fowler was an accomplished draftsman, and the work executed by him and under his
direction forms an enduring record of his energy and ability during his many years of
faithful service to the Government.

Henri Louis Frangois Marindin, for many years an Assistant in the Coast and
Geodetic Survey, and a distinguished member of the field force, died on March 25,
1904. '
Mr. Marindin was born at Lausanne, Switzerland, July 2, 1343, and received his
early education in the Swiss schools. He came to the United States before attaining
manhood, and finished his scholastic education in the Owego Academy at Owego, N. Y.,
. 1860—-1863.

He entered the Coast Survey as aid on November 26, 1863, and was soon assigned
to duty in a party engaged in the survey of Roanoke River, North Carolina, made at the
special request of Admiral S. P. Lee, flag officer of the North Atlantic blockading squad-
ron, the party being quartered on the gunboat Seymour for that purpose. In 1864 he
served in a topographic party at work in the vicinity of Bermuda Hundred, Va., under
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the orders of Major-General Butler, with Brigadier-General Weitzel in immediate
charge of the work; and later in the same year, and in January, 1865, he served in a
topographic party engaged in work along the Potomac River under the direction of
Maj. C. S. Stewart. He thus began his service to the nation of his adoption by aiding
in the perpetuation of the Union, and coutinued to serve his country faithfully until
death ended his long and honorable career. In 1865 he was engaged in special surveys
for a canal route through Nicaragua, and in 1870 he was engaged in a similar work on
the Isthmus of Darien. His special work in the Coast Survey was in the field of
physical hydrography, and many important features in the currents and in the develop-
ment of harbors and hars along the Atlantic and Gulf coasts of the United States have
been made known to commerce as the result of his systematic and careful investigation
of the complex problems presented as the result of the action of winds and tides on the
waters of the sea. He spent more than eighteen years in command of vessels of the
Survey while engaged in this work. On March 24, 1897, he was appointed by President
McKinley to represent the Coast and Geodetic Survey on the Mississippi River Com-
mission, and after that date devoted much time and attention to the duties thus imposed
upon him, but countinued his regular work on the Survey whenever it was possible to
do so. His particular ability was recognized by numerous special assignments to duty
in connection with harbor boards to establish harbor lines, and in the establishment of
speed-trial courses for vessels of the Navy, and is shown in several scientific discussions
of various physical problems relating to hydrography which have appeared from time to
time as appendices to the Annual Report of the Superintendent. At a meeting of the
members of the Coast and Geodetic Survey, held at the Office on March 25, 1904, the
following resolution was oue of those unanimously adopted:

De it yesolved, That the members of this service desire to express their sense of the irreparable
loss suffered by the Survey in the death of so able and efficient an officer, who, in the course of his
service of more than forty years, had distinguished himself in many branches of their conimon labors,
and their own sorrow in thus parting from a friend endeared to them by many charming traits of
character and respected by all for his steadfast devotion to duty.

Adolph Lindenkoh!, the Senior Draftsman in the Coast and Geodetic Survey, died
on June 22, 1904, after a faithful and distinguished service covering the past fifty years.

Mr. Lindenkohl was the son of George C. F. and A. Ii Lindenkohl, and was born
at Niederkaufungen, Hesse-Cassel, Germany, on March 6, 1833. He was educated at
the Realschule (Cassel, 1844-1849) and the Polytechnische Schule (Cassel, 1849-1852),
graduating at the latter institution in 1852, Soon after graduating he came to the
United States and engaged in teaching for two years. In 1854 he became a citizen of
his adopted country and was appointed draftsman in the Coast Survey, and held this
position with distinguished ability until the day of his death.

He spent much of his leisure time in studying the vast physical problems relating
to the earth, devoting himself especially to physical geography, oceanography, and deep-
sea temperatures, densities, and currents. Numerous articles upon these subjects were
written by him and have been published as appendices to the Coast and Geodetic Sur-
vey Reports, in Petermanns Mitteilungen, and in the American Journal of Science. He
was always much interested in geographical exploration and spent a good deal of time
in compiling maps from original sources, unofficially. His ability was rewarded in the
Coast Survey by rapid promotion through all the grades of his profession until be
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became a recognized authority on chart publication. Beingendowed with a remarkable
memory for facts and dates, his intimate acquaintance with the chart work of the Sur-
vey during the fifty years of his service was of very great value in all matters concern-
ing the compilation of charts from the older records, and the numerous drawings com-
piled and made by him during the last half century bear witness to the skill and fidelity
which distinguished his career. His work was always rapidly executed and character-
ized by accuracy. During the civil war, in 1862-1864, he was detailed to serve with
the Army as topographer, thus aiding in the preservation of the Union. His first
service was in aiding Assistant A. M. Harrison in the topographic survey of the north-
ern bank of the Potomac Riverin the vicinity of Rosiers Bluff in December, 1862, under
the direction of the Engineer Department of the Army. In the following summer he
was assigned as topographer under the direction of Col. J. H. Alexander, acting chief
engineer of the defenses of Baltimore. At the request of the chief engineer of the Mil-
itary Departient of West Virginia, Lieutenant Meigs, Mr. Lindenkohl was detailed in
October, 1863, to assist in compiling the data which had been collected at Clarksburg
from army surveys and by expeditions of the cavalry forces. Other material, procured
from the records of surveys at Annapolis and Baltimore, Md., and from the Lingineer
Bureau, was made auxiliary to the preparation of a military map of the department.
Mr. Lindenkohl also assisted in the construction of a large map of the environs of Cum-
berland and computed the longitude of a number of places in the State, from sextant
observations by Lieutenant Meigs. He was employed in West Virginia until the 16th
of February, and then returned to duty in the Drawing Division of the Coast Survey
Office. Mr. Lindenkohl was a member of the following Societies: The American
Association for the Advancement of Science, the Washington Academy of Sciences,
the Philosophical Society of Washington, and the National Geographic Society.
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TABULAR INDEX OF FIELD WORK.

EASTERN DIVISION—EAST OF THE MISSISSIPPI RIVER.

Alabama.
Connecticut. -
Delaware.

District of Columbia,
Florida.

Georgia.

Illinois.

Indiana.

Kentucky.

Maine.
Maryland.

Massachusetts.

Michigan.
Mississippi.

New Hampshire,

New Jersey.
New York.

North Carolina,

Ohio.
Pennsylvania.
Rhode Island.
South Carolina.
‘Tennessee.
Vermont,
Virginia.

‘West Virginia.
Wisconsin,

Nu-

merical Character of work., Locality. Chief of party. Name of vessel. | Page,
No.
1 | Magnetic observa- | Louisiana. Bauer. 42
tions. Maryland.
New Jersey.
South Carolina.
2 | Magnetic observa- | Maine. Baylor. 42
tions.
Triangulation.
3 | Hydrography. Maine. Boutelle. Bache. 44
4 | Compassrange marks. | Delaware. Boutelle, 45
5 | Topography. Maryland. Donun. 45
6 | Hydrography. Massachusetts. Faris. Blake. 47
Magnetic observa- | Virginia,
tions.
7 | Hydrography. Maryland. Flower. Matchless. 49
Topography.
8 | Topography. Maryland. Forney. 51
Virginia,

10277—04—3
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EASTERN DIVISION—FEAST OF THE MISSISSIPPI RIVER—Continued.
Nu-
m;}‘ical Character of work. Locality. Chief of party. Name of vessel. | Page.
0.
9 | Hydrography. Georgia. Forney. 53
Topography.
10 | Triangulation. North Carolina. Hill. 54
11 | Magnetic observa- | New Jersey. Houston. 56
tions. Ohio.
12 | Topography. Virginia. Latham. 57
Triangulation.
13 | Magnetic observa- | Georgia. Little. 60
tions. Kentucky.
North Carolit.a.
South Carolina.
Tennes.ce.
15 | Hydrography. Delaware. Marindin. 61
Topography.
Triangulation.
16 | Hydrography. Florida. Parker. Hydrographer.| 62
Topography. Georgia.
Triangulation.
17 | Hydrography. New Hampshire. Parker. 65
18 | Magnetic observa- | Tennessee. Preston. 66
tions.
19 | Hydrography. New Jersey. Quillian. 66
Topography. New York.
20 | Coast pilot. Counecticut, Ross. 63
Delaware.
Maryland.
New Jersey.
New York.
Virginia.
21 | Magnetic observa- | Alabama. Smith, L. B. 69
tions, Georgia.
Louisiana.
Ohio.
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EASTERN DIVISION—EAST OF THE MISSISSIPPI RIVER—Continued.

35

Nu-
mle\Trlilcal Character of work. Locality. Chief of party. Name of yessel. | Page.
0., .
23 | Tide observations | Florida. 70
(continuous). Maryland.
New York.
Pennsylvania.
24 | Hydrography. Maryland. Vinal. Matchless. 70
Virginia.
25 | Magnetic observa- | New Jersey. Wallis. 73
tions. ;
-~ . — -
26 | Hydrography. Maine. Welker. Bache. 73
Magnetic observa- | New Jersey.
tions. Virginia.
27 | Hydrography. Florida. Young. Endeavor. “ 74
Maryland.
South Carolina.
Virginia.

MIDDLE DIVISION—BETWEEN THE MISSISSIPPI RIVER AND THE ROCKY

MOUNTAINS. '
Arkansas. Louisiana. North Dakota,
Indian Territory. Minnesota. Oklahoma.
Towa. Missouri. South Dakota.
Kansas, Nebraska. Texas.
Nu- o v
merical Character of works Locality. Chief of party. Name of vessel. | Page.
No.
28 | Leveling. Texas. Baldwin. 77
29 | Reconnaissance. Minnesota. Rurger. r 77
30 | Astronomic observa- | Minnesota. Burger. | 8o
tions. North Dakota. ]
Triangulation. South Dakota, 1
31 | Triangulatiou. Texas. Ferguson, 8t
Minnesota,
South Dakota.
32 | Tide observations, Texas. Marindin, 84
33 | Magnetic observa- | Kansas. Smith, I.. B. 84
tions,
34 | Tide observations. Texas. 85
35 | Magnetic observa- | Kansas. Wallis, 85
tions,
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WESTERN DIVISION—WEST OF THE ROCKY MOUNTAINS.

Arizona. Montana. Utah.
California. Nevada. ‘Washington.
Colorado. New Mexico. Wyoming.
Idaho. Oregon.
Nu- J
. m;rical Character of work, Locality. Chief of party. Name of vessel, | Page.
0. N . -
36 | Leveling. ‘Washington. Baldwin. 86
37 | Hydrography. California. Denson. 86
Topography.
Triangulation,
38 | Hydrography. Washington. Dickins. Gedney. 88
3§ Astronomic observa- | Montana. Eimbeck. 8¢
tions. Preston.
Magnetic observa-
tions.
40 | Astronomic observa- | California. French. 9o
tions. Oregon.
Reconnaissance. ‘Washington.
Triangulation.
41 | Magnetic observa- | California. Hazard. o4
tions.
42 | Leveling. Idaho. . King.
8 Wyoming. . : %
43 | Leveling. Idaho. Libby.
£ Utah. 9%
Wyoming.
44 | Charge of suboffice. California. Rodgers. 96
Tide observations. : ]
45 | Leveling. Idaho. Sewall. 96
Oregon.
46 | Tide observations. Washington. 96
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DIVISION OF ALASKA.

37

Nu-
jm;}}i‘cal Character of work. Locality. Chief of party. Name of vessel. | Page,
0. .
47 | Hydrography. Alaska. Dickins. Gedney. 97
Topography.
Triangulation.
48 | Magnetic observa- | Alaska. Edmonds, 100
tions.
49 | Base measurement. Alaska, Pratt. Patterson. 101
Hydrography.
Magnetic observa-
tions.
Physical hydrogra-
phy.
{ Topography.
Triangulation.
\
| -
% 50 | Hydrography. Alaska. Ritter, J Taku. 106
: Topography.
‘\
OUTLYING TERRITORY.
Nu- i
merical Character of work. Locality, - Chief of party. Name of vessel. | Page.
No. .
51 | Astronomic observa- | Hawaii. Alexander. 109
tions.
Base measurement.
Magnetic observa-
tions. i
| Tide observations.
Triangulation.
52 | Magnetic observa- | Hawaii. Deel. 112
- tions. :
|
| 53 | Hydrography. Hawaii. King. 112
: Magnetic observa-
| tions.
' Topography.
54 Astronomic observa- | Pacific Islands. “Smith, E. 114
tions. Morse.
55 | Combined operations. | Philippine Islands. Putnam, 115
McGrath.
56 | Topography. Philippine Islands. Bach. 123

Triangulation.
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OUTLYING TERRITORY—Continued.

.

Nu- ! .
merical| Character of work. Locality. Chief of party. Name of vessel. | Page,

No.

57 | Base measurement, Philippine Islands. Bowie. 123
Hydrography. ‘

Topography.
Triangulation.

58 | Astronomic observa- | Philippine Islands. Derickson. Research. 125
tions.

Base measurement.

Hydrography.

Magnetic observa-
tions.

Topography.

Triangulation.

59 | Topography. Philippine Islands. Fairfield. i27
Triangulation.

60 | Astronomic observa- | Philippine Islands. Flynn. 127
tions.

Base measurement.

Topography.

Triangulation.

61 | Base measurement. China Sea. Gilbert, ’ Pathfinder.. ~ | 128

Hydrography. Philippine Islands.

Physical hydrogra-
phy.

Topography.

Triangulation.

62 | Astronomic observa- | Philippine Islands. McGrath, 133
tions. Fairfield.
Magnetic observa-
tions.

63 | Hydrography. Philippine Islands. -Westdahl, Pathfinder. 134
Topography.

64 | Hydrography. Porto Rico. Faris. Blake. 137
Magnetic observa- :
tions.

65 | Magnetic observa- | Porto Rico, Keeling. 138
tions.

66 | Hydrography. Porto Rico. Landers. 139

67 | Magnetic observa- | Porto Rico. Welker, Bache, 141
tions. Boutelle,

Hydrography.
.
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SPECIAL DUTY.
Character of work. Name, Page.
FExamination of Virginia oyster lands. Baylor, J. B. 144
Survey of Louisiana oyster beds. Baylor, J. B. 144
Hempstead Harbor speed-trial course. Boutelle, J. B. 144
Resurvey of Mason and Dixon’s line. Hodgkins, W. C. 145
e - Marindin, H. L. ,
Members of Mississippi River Commission. {Ritter, H. P 145
Triangulation of the city of New York. Mosman, A. T. 145
Patrol duty. : Ross, John. 147
Northwest boundary. Tittmann, O. H. 148
‘Tittmann, O. H.
Alaska boundary. {Hodgkin‘é, Ww. C }151
International Geodetic Association. Tittmann, O. H, 152
Louisiana Purchase Exposition. - Wainwright, D. B.: 153
Patrol duty. Wainwright, D. B, 153
Farallon Islands. Westdahl, F. 153




TECHNICAL INDEX OF FIELD WORK.

Classification.

CoAsT PILor: Page
Connecticut ..........c..coiiia ... 68
Delaware. ... oL 68
Maryland ............. .o o i 68
New Jersey........oiveiiiiinernnn... 68
New York..........coviiiiiiionn. 68
Philippine Islands ................... 119

GEODESY:

Astronomic observations—
California ...................... 90
Hawaii........o.ooo oo 109
Montana ... ................. ... 89
Pacific Islands ................... 114
Philippine Islands ..... 125, 127, 128, 133
Base measurement—
Alaska .......... ool 101
Philippine Islands ...... ... 123, 125, 127
Reconnaissance—
California ...................o0e. go
Minnesota....................... 87
Oregon............ ..., g0
Washington ................. ..., 90
Triangulation—
Alaska ....oooiiiiiiiiiii 97, 101
California ........... ... ... ... 86, go
Delaware........................ 61
Georgia ......................... 62
Hawaii.......................... 109
Maine........civeeninniiannn. 42
Minnesota.........covviieinnn 80, 81
New Hampshire ................. 65
New York.......oovivniivnnnnn,. 145
North Dakota.................... 80
North Carolina .................. 54
Oregon.................o.ouues. 90
Philippine Islands ..... 123, 125, 127, 128
South Dakota, ................... 8o, 81
Texas......oooviiiin e 81
Virginia.............. .00l 57

40

Classification,

HYDROGRAPHY: Page.
Alaska ...... ... ... ..ol 97, 101, 106
California ......................... . 86
Delaware.................ooiiiiion. 61
Florida............... ... ... ... 62, 74
Georgia ................. ...l 53, 62
Hawaii...............oooiiiii o 112
Maine.. ... .o i 44, 73
Maryland ........ ............... 49, 70, 74
Massachusetts ....................... 45
New Hampshire .............. ... ... 65
New Jersey......... ..o 66, 73
New York..........coooviiiiiiiinan, 166
Philippine Islands ......... 123, 125, 128, 134
PortoRico .........cioiiiiit 137, 139, 141
South Carolina ...................... 74
Virginia, . ........ ... 70, 73, 74
Washington ......... ... ... 88

LEVELING:

Idaho ......... ... 0 94, 95, 96
Oregon.............. ... . 96
TeXAS .ot e 77
Utah.....oo 95
Washington . ........................ 86
Wyoming ..o 94, 95
MAGNETIC OBSERVATIONS:
Alabama ........... ... ... 69
Alaska . .....ooo i 100, 101
Atlantic Qcean.................. 73, 137, 141
California ............... ... ... ..., 94
Georgia............... e e 60, 69
Hawaii... ... ... 109, 112
Kansas............. ..o 84, 85
Kentucky ...l 61
Louisiana ................. ... .. 42, 69
Maine........ocvvivi i 42
Maryland ......... ... ... . ... 42
Massachusetts ....................... 47
Missouri ... i 85
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Classification.

MAGNETIC OBSERVATIONS—Continued.

Page.
Montana ................. ... ... ..., 89
New Jersey............c.nt 42, 56, 73
North Carolina ... ................... 60
Ohio. ...t 56, 69
Philippine Islands ................. 125, 133
TPortoRico ................. ...t 137, 141
South Carolina ...................... 42, 60
TeNNesSsSee . .. ooiv e iiieineann., 60, 66

TIDE OBSERVATIONS:

California ........ ... il 96
Florida............................. . 70
Hawali........ccooiiiiiiiin o, 109
Maryland ...l 70
New York..........cooviiiniiL, 70
Pennsylvania........................ 70

Classification,

TiDE OBSERvATIONS—Continued. Page.
Philippine Islands ................. 117, 124
TeXAS ..ottt 85
Washington ......................... 96

TOPOGRAPHY:

Alaska . ....ooviiiiiii i 97, 101, 106
California ........................... 86
Delaware....... «..oviiiiiinloun.. 61
Florida ......... ..., 62
Georgia ........oiiii i 53, 62
Hawaii,...........cooooiiiiiiii, 112
Maryland ............. ... ... 45, 49, 51, 57
New Jersey...........o.oiiiiiin, 66
Philippine Islands .. ... 123, 125, 127, 128, 134
Virginia....... oo, 51,57



DETAILS OF FIELD OPERATIONS.

EASTERN DIVISION.

MAGNETIC OBSERVATIONS. LOUISIANA., L. A. BAUER.
MARYLAND,
NEW JERSEY.
SOUTH CAROLINA.

L. G. ScuuLrz, Magnctic Observer. Aug. 1 to 10.

W. Y. WaLLIs, Magnetic Observer. Aug. 2 to June 30.

S. G. TowNSHEND, Magnetic Observer. Aug. 1 to June 3o.

W. M. HiLL, Magnetic Observer. Mar. 10 to Apr. 1o,

The direction of the work at the Magnetic Observatory* at Cheltenham, Md.,
August 1 to June 30, was assigned to Assistant Bauer. Magnetic Observer W, F, Wallis
was placed i immediate charge of the work on August 1 and continued in charge
during the fiscal year. Mr. L. G. Schultz was ou duty at the observatory August 1
to 10, Mr. S. G. Townshend from August 1 to June 30, and Mr. W. M. Hill March 10
to April 10.

Two sets of self-registering magnetographs were in continuous operation. Abso-
lute observations for the determination of the base lines were made at least once a week,
and some check determinations were made with another set of instruments. ‘The
scale values for the self-registering instruments were determined once a month. Obser-
vations of atmospheric electricity were made once a week. Special records on the
magnetographs were obtained on the first and fifteenth of each month.

Various visits of inspection were made to the field parties in the eastern division,
and during these, magnetic observations were made by Assistant Bauer at the following
places: In September at Elizabeth and Salem, N. J.; in February at Lafayette and St.
Bernard, La., and at Aikin, S. C.; and in June at Linden, Md.

MAGNETIC OBSERVATIONS. MAINE, J. B. BAYLOR.
TRIANGULATION.

B. C. Liryis, Aid.
SUMMARY O) RESULTS.

Magnetic observations:
2 stations occupied.
Triangulation:
187 square miles area covered.
5 stations occupied.
14 geographic positions determined.

*The work at this observatory was under the direction of L. G. Schultz, Magnetic Observer, July
I to July 31.
42
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The determination of the geographic position of certain light-houses on the coast
of Maine was assigned to Assistant Baylor, and he began the necessary field work in
the vicinity of Kennebunkport on September 30, 1903.

He recovered the old triangulation stations Agamenticus and Stage Island, and
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Triangulation, coast of Maine,

used the line between them as a base in determining by triangulation the position of
the following light-houses, viz: Wood Island, Goat Island, Boon Island, and Cape
Neddick.

The two triangulation stations named and three of the light-houses were occupied
for observations of horizontal angles. Several days were spent at Boon Island Light-
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house, but unfavorable weather prevented observations, and the attempt to secure
observations at this point was finally abandoned because of the difficulty of leaving the
island so late in the season.

Observations were made to determine the three elements of terrestrial magnetism
at two stations, Kennebunkport and Portland.

The work for the season closed on November 21 on account of unfavorable weather.

HvYDROGRAPHY. MAINE, J. B. BouTELLE, Commanding,
Steamer Backe.
WM. M. ATKINSON, First Watch Oficer.
G. E. MARCHAND, Surgeon.
M. F. FLANNERY, Chief Engineer.
J. A. MCGREGOR, Second Watch Officer.
WM. SANGER, Caplain’'s Clevk.
E. C. SasNETT, Aéd.
J. W. YarEs, Jr., Deck Officer, Second Class.
E. V. MILLER, Junior Caplain’s Clerk.

SUMMARY OF RESULTS

Hydrography:
152 miles lines sounded.
10 700 soundings made." -
12 tide stations established.
15 hydrographic sheets completed.

Hydrographic examinations on the coast of Maine were assigned to Assistant
Boutelle, commanding the steamer Backe. The vessel left Delaware Breakwater on
August 17 and proceeded to Bar Harbor, Me. Field work began in that vicinity on
August 20 and was continued until August 26, when the vessel left for New York
under instructions for special duty in connection with the patrol of the first annual
regatta of the New York Bay Regatta Association. (See Special Duty.)

Field work was resumed on September 4 and continued without further interrup-
tion until November 4. During this time hydrographic examinations were made in the
following loralities, viz: Eastern Bay, White Ledge, Winter Harbor, Mouth of Blue
Hill Bay, vicinity of Green Islands, Harrimans Ledge, Blue Hill Bay, York Narrows,
Penobscot Bay, vicinity of the Sloop and Barred islands, Muscle Ridge Channel, Hur-
ricane Sound, Muscongus Sound, Johns River, mouth of Kennebec River in vicinity of
Bath and Richmond, Casco Bay in vicinity of Stave Island, and two ledges in Saco Bay
off Old Orchard Beach. The field work of the party under Mr. Boutelle closed on
November 4, when he transferred the command of the ship to Assistant P. A, Welker
Further details of the work are given under Mr. Welker’s name.

Mr. Boutelle states that all the officers, except the Chief bugixleer, took part in
the surveying operations and in the navigation of the vessel, and testifies to the will-
ingness and efficiency with which they performed the duties assigned them, and Mr.
Atkinson receives special mention as a very able and efficient navigator and seaman,
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Compass RANGE MARKS. DELAWARE. J. B. BoUuTELLE.

The erection of marks on Delaware Breakwater, entrance to Delaware Bay, to
serve as ranges in the determination of the deviation of ships’ compasses was assigned
to Assistant Boutelle."

The exact location of all the marks had already been determined by Assistant
H. L. Marindin, who had also ordered the marks, and Mr. Boutelle found them at
Lewes, Del., when he arrived on May 13.

These marks are galvanized iron tubes 14 feet long and 5 inches in diameter, set
about 3 feet in the stone forming the breakwater, in the proper positions to indicate,
when used in connection with a single back range, angular changes of 1° in the lines .
joining the ranges.

The zero mark, or range 1nd1cat1ng the true north and south line, has an iron
triangle bolted to the top of the iron post, and the posts indicating the line of 5° west
of the zero mark and the lines of 35°, 10°, 15° and 20° east of the zero mark have
circular targets bolted to their tops. These targets are formed of iron rings filled with
wire netting with large white figures at their centers indicating the proper number of
degrees from the zero mark which the line joining them and the back range makes
with the north and south line. ‘The other posts marking the degrees up to 5° west
and up to 20° east of the zero mark are without targets. A house on the breakwater
prevented the use of posts to mark the line of 7° and 8° east of the zero mark.

The back mark to be used in connection with all the marks on the breakwater is
the east one of two tall chimneys to a fish-oil factory at Lewes, and on this chimney
a white band, 12 feet wide, was painted near the top.

Ships anchored off the breakwater can determine the compass corrections by
noting the bearings of the ranges as the ship swings with the tide.

The work was completed and Mr. Boutelle reported at the Office on June 1.

TOPOGRAPHY. MARYLAND. J. W. Doxn.
SUMMARY OF RESUITS.

15 square miles area covered.
16 miles shore line of rivers surveyed.
27 miles shore line of creeks surveyed.
53 miles of roads surveyed.

2 topographic sheets completed.

On July 1 the topographic resurvey along the Maryland shore of the Potomac
River north of Indian Head was in progress under the direction of Extra Observer
J.W. Donn. His party was quartered at Alexandria as the only available boarding
place for the members of the party. The War Department granted authority for the
teamster and horses to occupy quarters at Fort Foote, and a launch was used to
transport the party from Alexandria to and from Fort Foote and in making the
survey of the shore line of the river and creeks. The horses and wagon were used in
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making the topographic survey away from the river, and the poor condition of the
roads caused considerable delay in the progress of the work.

At the request of the comnianding officer at Fort Washington, the distances to
certain points, referred to certain other points on the ranges used in gun practice, were
determined. :

The survey was completed to the boundary line of the District of Columbia on
October 31, and the field work closed for the season.

HYDROGRAPHY. MASSACHUSETTS. R. L. Faris, Commanding,
MAGNETIC OBSERVATIONS. VIRGINIA., Steamer Blake.

I.. M. FURMAN, /9rst Watch Officer,

L. M. Hork1iNs, Chicf FEngineer. Aug. 7 to Aug. 17.

D. C. YOUNG, Acting Chicf IEngincer. Aug. 28 to Oct. 26.

WM. B. PROCTOR, Second Walch Officer.

J. H. BGBERT, Assistant Surgeon.

W. ¥. GLOVER, Third Walch Officer.

GEo. OLsiN, Fourth Watch Officer.

E. W. KRAMER, 17d. Oct. 6 to Oct. 26,
H. M. TRUEBLOOD, -1id.

SUMMARY OF RESULTS.

Hydrography:
600 square miles area covered.
1 145 miles line sounded.
9 441 soundings made.
3 tide stations established.
1 current station occupied.
5 hydrographic sheets completed.
Magnetic observations:
4 stations occupied.

Hydrographic examinations on the coasts of Virginia and Maine were assigned to
Assistant Faris, commanding the steamer Blake. On August 7 the vessel, with Assist-
ant E. B. Latham temporarily in command, proceeded to make magnetic observations
afloat in the vicinity of Old Point Comfort by swinging the ship, and in the afternoon
sailed for Winter Quarter Shoal. Several hours were spent in sounding in this vicinity
without developing any indications of the reported shoal.

The vessel reached New Bedford on the 1oth, and magnetic observations were
made the same day by swinging the ship. A tide gauge was established, signals were
erected, and hydrographic work began on the 12th and was continued until the 20th,
when Assistant Faris came on board and relieved Mr. Latham of the command of the
ship.

Work in Buzzards Bay was then suspended and preparations were made to take up
the examination of Nantucket South Shoals in the vicinity of Nantucket light-vessel.
Soundings began on August 27 and were continued, whenever the weather permitted,
until October 10. In the development of Phelps Bank a notable change in the depth



48 COAST AND GEODETIC SURVEY REPORT, 1904.

of the water was found. Most of the shoal spots reported by passing ships were found
to exist. The execution of this work was difficult and unsatisfactory on account of
the fog, haze, and windy weather that prevailed and the irregularity of the tidal
currents in this locality. Continued bad weather made it desirable to close work on
Nantucket Shoals at this time. On October 12 the development of certain critical
spots in Buzzards Bay was resumed, and was completed on the rsth.

On the 19th Rhode Island Rock, near Cottage City, Mass., was located, and
magnetic obseirvations were made at a station on shore near New Bedford. On the
20th magnetic observations were made afloat by swinging the ship, and on the same
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Hydrography, Nantucket Shoals, Massachusetts,

day Almys Rock, in Sakonnet River, Rhode Island, was found and located and lines of
soundings were run to develop the region in the vicinity of the rock. This closed the
hydrographic work for the season, and on October 22 the ship sailed for Baltimore and
reached there on the 26th. During the voyage such magnetic observations as the
weather permitted were made daily, but a complete set could not be made until the
25th, in Chesapeake Bay. Assistant Faris states that all the officers on board, vxcept
the Chief Engineer, assisted in the general survey duties assigned to the ship, and
expresses his hearty appreciation of the way in which they cooperated with him in
carrying out his instructions,
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TOPOGRAPHY. Schooner AZafc/less.

J. C. LANDERS, A1d.
G. C. BaLpwiIn, Aid,
J. W. Mavrin, lid.

July 1 to July 27.
July 1 to Oct. 10.

G. T. RUDE, Deck Officer, Third Class.
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SUMMARY OF RESULTS.

Hydrography:

55 square miles area covered.

520 miles lines sounded.

Topography:

20 square niiles area covered.
1 mile shore line surveyed.
40 miles roads surveyed.
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On July 1 the continuation of the resurvey of the Severn River was in progress
under the direction of Assistant Flower, commanding the schooner Maéchless.

The topographic work was done by Mr. Landers and Mr. Maupin and was com-
pleted within the limits assigned on July 22. The hydrographic work was completed
on the 25th and the vessel sailed for West River, via Annapolis, for supplies, and
resumed work in that locality on July 29.

Nearly all the hydrographic signals built during the previous season were down.
These were rebuilt and others were constructed for the work in hand. Mr. Maupin
was placed on shore at West River with a plane-table party to coutinue the interior
topographic work while the vessel completed hydrographic work on the eastern shore.
On August 8 the vessel returned to West River and completed the hydrographic work
on the west shore from Franklin Point to Thomas Point, including West River, Rhode
River, South River, and the shoal water offshore to a depth of 5 fathoms on October 14.

This completed work of the party under Assistant Flower, and on October 15 the
vessel proceeded to Baltimore. Mr. Flower states his pleasure in commending the
officers of the vessel for their valuable and efficient services and for the zeal and cheer-
fulness with which they performed the duties assigned to them,

TOPOGRAPHY. MARYLAND. S. FORNEY.
VIRGINIA,

SUMMARY OF RESULTS.
July 1 Lo December 21,

43 sqnare miles area covered.

16 miles shore linte rivers surveyed.
20 miles shore line creeks surveyed.
95 miles roads surveyed.

2 topographic sheets completed.

April 30 to June zo.

60 square miles areca covered.
31 miles shore line rivers surveyed.
63 miles shore line crecks surveyed.
12 miles railroads surveyed.
105 miles roads surveyed.
2 topographic sheets completed.

On July 1 the topographic resurvey along the Potomac River in the vicinity of
Maryland Point was in progress by a party under the direction of Assistant Forney,
and the work was continued until December 21. During this period the resurvey was
completed on the Maryland shore from Nanjemoy Creek to Budds Ferry and on the
Virginia shore from Matomkin Point to Aquia Creek.

The work was extended inland from the river from 2 to 3 miles and includes the
principal country roads and the prominent hills and ridges which overlook the river.
The survey of the shore line of the creeks entering the river was based on a plane-table
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triangulation and transverse lines. Taken as a whole, the changes that have taken
place since the previous survey are slight and unimportant. On December 21 the-work
was suspended for the winter and the party was disbanded.

Work on the resurvey of the banks of the Potomac River was resumed by Assistant
Forney on April 30 and was in progress on June 3o0. The shore line of the river was
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completed to Stump Neck, and also the shore line of Mallows and Chicomuxen creeks
in Maryland. In Virginia the shore line of the river was completed to Cockpit Point,
and also the shore line of Aquia, Chopawamsic, and Quantico creeks. The interior work
(contouring and roads) was completed to Chopawamsic Creek, in Virginia, and to Chico-
muxen Creek, in Maryland.
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HYDROGRAPHY. GEORGIA. S. FOrNEY.
TOPOGRAPHY.
SUMMARY OF RESULTS.

Hydrography:
2 square miles area covered.
71 miles lines sounded.
8 718 soundings made,
2 tide stations established.
2 hydrographic sheets completed.
Topography:
14 miles shore line of rivers surveyed.
1 topographic sheet completed.

The extension of the survey of Medway and Belfast rivers, Georgia, to the head of
navigation was assigned to Assistant Forney. He reached Savannah on January 28
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and Belfast on the 31st. After considerable delay a suitable launch was hired for the
work. Several of the old triangulation stations were soon recovered and signals were
erected by using poles cut by the party, as it was impracticable to obtain sawed lumber.
A plane-table triangulation was extended from the old work up the Medway and Bel-
fast rivers toa point 1 mile above Belfast. The shoresof the river are formed of marsh,
which is covered at high water, and consequently it was necessary to build platforms as
supports forthe plane table. Tle shore line was surveyed between Sunbury and a point
r mile above Belfast, and the hydrography covered the same region.

The work was completed, and on April 18 Mr. Forney started to the Office. He
expresses his appreciation of the many courtesies extended to the party by the officers
and employees of the Hilton & Dodge ILumber Company, who did everything in their
power to advance the progress of the work,
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TRIANGULATION. NORTH CAROLINA, J. 8. HiLL.

SUMMARY OF RESULTS.

108 square miles area covered.
16 stations occupied.
12 geographic positions determined.
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T'riangulation, North Carolina.

The recovery of old triangulation stations in the vicinity of Albemarle, Croatan,
Pamlico, and Core sounds, North Carolina, and the determination of the position of
certain light-houses in the same locality was assigned to J. 8. Hill, Aid. :

He reached Elizabeth City on October ro, and made the necessary arrangements
for beginning the work. After several days delay, waiting for the arrival of the
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instruments and other outfit, the field work began on the 1g9th by a general exami-
nation, of the region in a small schooner chartered for that purpose. The shores are
generally low and covered by marshes, and a considerable change in the shore line was
noted, many of the stations having been destroyed as the result of erosion. An
attempt was made to recover 5o of the old stations, and 20 of these were found and
re-marked when necessary. Several triangulation stations were occupied in the
vicinity of the following light-houses, and observations were made to determine their
geographic positions, viz: Gull Shoal, Bluff Shoal, Northwest Point Royal Shoal,
Southwest Point Royal Shoal. Observations were also made at stations in the vicinity
of Swan Quarter and Pamlico light-houses, but the necessary work was not completed.

The winter was unusally severe and the work was delayed by unfavorable weather
to a serious extent. Field operations closed for the season on the 29th of March.

MAGNETIC OBSERVATIONS. NEW JERSEY. C. ]. HousToN.
OHIO.

J. M. KUEBNE, Magnetic Observer.
L. B. SsrrH, Magnetic Qbserver.
G. B. PEGRAM, Magnetic Observer.

‘The supervision of the extension of the magnetic survey in New Jersey and Ohio
was assigned to Mr. C. J. Houston, Computer, Coast and Geodetic Survey.

Mr. Kuehne reported to Mr. Houston at Greenfield, Ohio, on July 3 and began
magnetic observations at that place. On July 7 the work was turned over to Mr.
Kuehne, who continued it until September 18. During this period the elements of
terrestrial magnetism were determined at the following places in Qhio:

Berea. Greenfield. Ottawa.
Bowling Green. Kelleys Island. Paulding.
Bryan. Kenton. Port Clinton.
Bucyrus. Lima. Put in Bay.
Celina. Mansfield. Sandusky.
Defiance. Marysville. Tiffin.
Delaware, Maumee. Toledo.
Elyria. Mount Gilead. Upper Sandusky.
Findlay. Napoleon. Wapakoneta,
Forest. Norwalk. Wauseon.
Fremont. Oberlin.

Messrs, L. B. Smith and G. B. Pegram begau work in New Jersey on July 3. Mr.
Smith remained in the field until July 11 and Mr. Pegram made magnetic observations
at three stations under his direction and instruction. After that date he coutinued the
work until September 22. During this period observations were made to determine the
elements of terrestrial magnetism at the following stations:

Atlantic City. Freehold. Perth Amboy.
Barnegat Light-house, Longbranch, Port Norris.
Bridgeton. Mays Landing. Salem,
Camden, Mount Holly. Sandy Hook.
Cape May Point. Mount Rose. Sea Isle City.
Chatsworth. Mount Royal. Toms River.

Egg Island Light-house. New Brunswick. Trenton.
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‘T'OPOGRAPHY. VIRGINIA. E. B. LATHAM.

TRIANGULATION.
SUMMARY OF RESULTS.

July 2 to September 2.

Topography:
4 square miles area covered.
3 miles shore line surveyed.
2 miles shore line ponds surveyed.
1 mile road surveyed.
1 topographic sheet completed.
Triangulation:
56 square miles area covered.
8 stations occupied.
19 geographic positions determined.

November ¢4 to June 30.

Topography:
135 square miles area covered.
170 miles shore line surveyed.
76 miles shore line creeks surveyed.
124 miles roads surveyed.
2 topographic sheets completed.
Triangulation:
110 square miles area covered.
15 stations occupied.
23 geographic positions determined.

The determination of the geographic position of certain objects in the vicinity of
Hampton Roads, Virginia, was assigned to Assistant Latham. He began field opera-
tions on July 2 and completed the work on the 2oth, and was then engaged on other
duty (in command of the steamer Blake), until September 16, when he returned to
Hampton Roads to locate the position of the wharf at' Sewells Point and to make an
examination for a reported shoal spot in the vicinity of Willoughby Spit. This work
was completed on September 22, and the party was disbanded.

The extension of the surveyalong the shore of Chesapeake Bay, south of Pocomoke
River, was also assigned to Assistant Latham. He made the necessary preparations,
and on November 4 organized a party at Onancock, Va. The triangulation was
extended from Pocomoke River to Onancock Creek and the topography was extended
a short distance beyond this point, to Pongoteague Creek. Unfavorable weather con-
siderably delayed the work during the winter months. The work was in progress at
the close of the fiscal year. '
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MAGNETIC OBSERVATIONS, GEORGIA,
KENTUCKY.

NORTH CAROLINA.

SOUTH CAROLINA.
TENNESSEE,

F. M. LITTLE.

Stations occupied.

GHORGIA.
Statesboro.
KENTUCKY.
Barboursville, Irvine, Pineville.
Beattyville, Inez. Prestonsburg.
Booneville, Jackson. Salversville.
Brookville. Lancaster, Sandy Hook.
Campton. Lawrenceburg, Somerset.
Falmouth. Tondon. Staunton.
Frenchburg. Louisa. Versailles.
Georgetown, Manchester. West Liberty.
Harlan. McKee. Whitesburg.
Harrodsburg. Monticello. Williamsburg.
Hazard. Owenton. Williamstown.
Hindmand. Paintsville,
Hyden. Pikeville.
NORTH CAROLINA,
Wadesboro,
SOUTH CAROLINA.
Aiken, Bennettsville. Manning
Aiken (Eustis Park). Conway. Marion,
Bamberyg. Darlington. Moncks Corner.
Barnwell. Georgetown, St. George.
Beaufort. Kingstree, Walterboro.
TENNESSKEE.
Athens. Dunlap. Kingston.
Clinton. Huntsville. Loudon.
Crossville, Jamestown. Pikeville,
Dayton. Jasper. Wartburg.
Decatur,

The extension of the magnetic survey in various localities in the eastern division
was assigned to Assistant Little, and observations were made at the stations named
ahove to determine the elements of the earth’s magnetism. He reached Williamsburg,
Ky., on July 3, and continued the work in this State until October 10. The work in
Tennessee began on October 22 and extended to November 27. The work in North
Carolina was doue in January, beginning on January 6, and in February the stations in
South Carolina and Georgia were occupied. ‘The field work for the fiscal year closed
at Statesboro, Ga., on February 27.
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HYDROGRAPHY. DELAWARE. H. L. MARINDIN.
TOPOGRAPHY.

TRIANGULATION.
SUMMARY OF RESULTS.

Hydrography:
1 square mile area covered.
29 miles lines sounded.
1 988 soundings made.
1 tide station established.
1 hydrographic sheet completed.
Topography:
3 square miles area covered.
§ miles coast line surveyed.
4 miles shore line of creeks surveyed.
23 miles roads surveyed.
I topographic sheet completed.
Triangulation:
5 square miles area covered.
4 stations occupied.
10 geographic positions determined.
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The establishment of compass deviation range lines at Delaware Breakwater and a
resurvey of the harbor of Lewes, Del.

, and tlie neighboring shores were assigned to
Assistant Marindin.

He reached Lewes on July 18 and hegan work immediately.
Some of the old triangulation stations were occupied and a number of new geographic
positions were determined. The position of the points on the breakwater where the

range marks should be erected were determined and targets of an appropriate form
were ordered.
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The topographic work began on August 7 and was continued whenever the weather
and other duties permitted until September 21.

Assistant W. I. Vinal joined the party on September 15 and assisted in the hydro-
graphic work, remaining with the party until the 3oth. A small naphtha launch was
hired for use in the hydrographic work.

The construction of the targets to mark the magnetic deviation ranges was delayed
much longer than was expected, and on October 8 Mr. Marindin returned to Washington.

In December, while returning to Washington from special duty with the Mississippi
River Commission, Mr. Marindin stopped at Fernandina, Fla., from the 3d to the 7th,
and connected the tide staff with the numerous bench marks at that place by leveling

between them.

HyDROGRAPHY. FLORIDA. W. E. PARKER, Commanding,
TOPOGRAPHY, GEORGIA. Steamer Hydrographer.
TRIANGULATION.

Grorcy OLSEN, Watch Officer. Dec. 1 to Dec. 14.

W. ¥. GLOVER, Walch Officer. Dec. 1 to Dec. 29.

W. H. STANFORD, Walch Officer. Jan. 1 to Mar. 24.

WM. B. PROCTOR, Walch Officer. June g to June 3o0.

H. W. PRERCE, Chicf Fugineer. Dec. 1 to June 3o.

C. G. QuILLIAN, A7d. Jan. 11 to June 3o.

G. C. BaLpWIN, Ad. Mar. 24 to Apr. 16.

T. T. F1rcH, Aid. Nov. g to June 3o0.

SUMMARY OF RESULTS.
Llorida— Decemnber 13 to June 4.

Hydrography:
16 square miles area covered.
781 miles lines sounded.
37 465 soundings made.

2 tide stations established.

3 hydrographic sheets completed.
Topography:

2 miles shore line surveyed.

1 topographic sheet completed.

Geovgia—/une 16 o June 30.

Hydrography:
11 square miles area covered.
189 miles lines sounded.
6 692 soundings made.
2 tide stations established.
1 hydrographic sheet completed.
Topography:
3 miles shore line surveyed.
Triangulation:
21 square miles area covered.
5 stations occupied.
5 geographic positions determined.
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Hydrographic examinations and surveys in the vicinity of Key West, Fla., were
assigned to Aid W. E. Parker, commanding the Fydrographer, and he reached Key
West on December 13. The signals in use during the previous season were found in
position and only needed slight repairs. The tide-gauge station on Sand Key was
recovered and a gauge was installed. From December to March unfavorable weather
prevailed and slow progress was made,

Lines of soundings were made at intervals of 50 meters in two directions, normal
to each other, and these distances were subdivided whenever the soundings indicated
that this was desirable. A considerable portion of the area was covered with the chan-
nel sweep in use. The Southwest Chaunel was sounded for a width of one-fourth of a
mile, from the Middle Ground to and across Satan Shoal, by lines along the chanmnel,
and wherever the width of the channel made it practicable to maneuver the vessel these
lines were crossed by others. Dangerous localities were covered with the channel sweep
in use, to determine the greatest depth which could be carried over them with safety.
In addition to the work mentioned above, an examination was made of several shoal
spots in this vicinity. :

A channel was developed between Satan and Vestal shoals, and its limits and depths
were determined by using the channel sweep. The hydrographic work was completed
on June 3, and a topographic survey was then made of the water front at Key West.

On June 10 the vessel sailed for St. Catlierine Sound, Georgia, and reached there
on the 16th. ‘T'wo tide gauges were established and the positions of signals were
determined for use in the hydrographic survey of the entrance to St. Catherine Sound.
This work was completed on June 3o.

HYDROGRAPHY. NEW HAMPSHIRE. W. E. PARKER.
TRIANGULATION,

F. T. LawToN, Aid.
SUMMARY OF RESULTS.

Hydrography:
3 square miles area covered.
138 miles lines sounded.
9 315 soundings made.
3 tide stations established.
3 current stations occupied.
1 hydrographic sheet completed.
Triangulation:
2 square miles arca covered.
14 stations occupied.
16 geographic positions determined.

The hydrographic resurvey of the Piscataqua River in the vicinity of Portsmouth,
N. H., was assigned to Aid W. E, Parker. He reached Portsmouth on July 28 and
made preparations to take up the work. Mr. Lawton reported on August 10, and the
field work began on August 15. Several old triangulation stations were recovered and .
a number of new positions were determined for use in the hydrographic work. The

10277—04——S5
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hydrographic survey of the river between Clarks Island and Birch Point began on
August 27 and was completed on September 28. Simultaneous tide observations were
made on a tide staff at Portsmouth and on one connected with the bench mark at Fort
Constitution. Hydrographic work was then taken up in Little Harbor and in the
passages south of the Piscataqua River. All the work was completed by October 15
and the party was then disbanded. The ledge off Goat Island and the ledge above
Three Tree Island were developed by special soundings.

MAGNETIC OBSERVATIONS. TENNESSKE. E. D. PRESTON.

The extension of the magnetic survey in Tennessee was assigned to Assistant
Preston, and the following stations were occupied between July 3 and September s,
when he was assigned to other duty and the field work closed:

Athens, Greeneville. Mountain City.
Benton. Jonesboro. Newport.
Blountville. Knoxville. Rogerville.
Cleveland. Madisonville. Rutledge.
Dandridge. Maynardsville, Sevierville.
Elizabethton. - Maryville. Tazewell,
Erwin. Morristown.

Observations to determine the elements of the earth’s magnetism were made at all
the stations named above.

HYDROGRAPHY. NEW JERSEY. C. G. QuILLIAN.
TOPOGRAPHY. NEW YORK.

J. C. LANDERS, Aid.
SUMMARY OF RESULTS,
New York—.lugust 5 lo Seplember 11,

Hydrography:
60 miles lines sounded.
3 o81 soundings made,
1 tide station established.

New Jersey —September 23 lo December 5.

Hydrography:
142 miles lines sounded.
12 4o1 soundings made,

2 tide stations established.

Topography:
) 31 miles of shore line surveyed.
10 miles of low water shoals surveyed.
3 miles of crecks surveyed.



APPENDIX NO. 1. DETAILS OF FIELD OPERATIONS. 67

No. 15.

1
\ /

i Ve Statute Miles

\ 4 1 1 ) 2 2 s

\ / Nautical Miles

/
2 2 < 2 [

« B . Kilometers
1 3 o N3 u

Hydrography, topography, and trangulation, New Jersey.



68 COAST AND GEODETIC SURVEY REPORT, 1904.

The hydrographic examination of the Hudson River in the vicinity of Peekskill,
N. Y., was assigned to Aid Quillian. He arrived at Peekskill in the launch Zuspecior
onn August 5 and made all necessary preparations for the work, under the direction of
Assistant J. B. Boutelle, who had accompanied the party for the purpose of starting the
work. In the vicinity of Stony Point lines of sounding were made along the river bed
and crossed by a system of lines normal to the direction of the river, all lines being 200
meters apart. Off Jones Point similar lines were sounded at intervals of 140 meters,
and these were crossed by other lines oblique to the direction of the river. Off.triangu-
lation station Gravel the distance between the lines of soundings was decreased to 120
meters.

From August 28 to 31 the work was temporarily suspended while the party
assisted in patrolling a regatta held by the New York Bay Regatta Association in the

_Kill von Kull.

The work was completed on September r1. On September 17 the launch, with
the party on board, left New York via the Delaware and Raritan Canal and Cape May,
and reached Beachhaven, N. J., on the 23d. Signals were erected at old triangulation
stations and the positions of other points were determined.

Necessary repairs to the launch and unfavorable weather delayed the beginning of
the work until October 19. The hydrographic work consisted of the survey of New
Inlet, outside from a point opposite Tucker Beach Light to a point a short distance
south of Little Beach Life-Saving Station, and offshore to the 3-fathom curve; and
inside, the main chamnel to the northward was surveyed to the head of Tuckers Island,
and the Shooting Thoro up to Seven Islands. Two systems of sounding lines were run
normal to each other with intervals of from 150 to 200 meters. A survey was made of
the shore line of Little Beach and the islands inside, and also of the changes at Tuckers
Beach since the previous survey. The work was completed in the latter part of Novem-
ber and the launch was taken to Atlantic City and stored. The party disbanded on
December 5.

Coast PiLoT. CONNECTICUT. JonN Ross, Commanding,
DELAWARE. Steamer HAydrographer.
MARYLAND.

NEW JERSEY.
NEW YORK.

VIRGINIA.
C. L. GREEN, First Walch Officer.
H. C. Graves, Nautical Exapert. Sept. 1 to Nov. I11.
H. W. PEERCE, Chief LEngineer.
T. O. Purizzy, Writer. Oct. 1 to Nov, 11.
J. W. OGDEN, Kecorder. Aug. 25 to Sept. 19.

The work of making the investigations along the coast between Point ]udith;
Rhode Island, and the entrance to Chesapeake Bay, necessary for a revision of Parts IV
and V of the United States Coast Pilot, Atlantic Coast, was assigned to Nautical Expert
Ross, commanding the Aydrographer. He took command on August 24, but he was
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delayed by an assignment to special duty and in making repairs until September 2,
when the Coast Pilot work began in the Hudson River. The work was continued until
September 11, when the ship was again on special duty for two days. The work was
then continued without interruption until October 14, when it closed at Washington,
n.C .
During the season the vessel steamed through Loug Island Sound; New York Bay;
Raritan Bay; Staten Island Sound; the Raritan River to New Brunswick; along the
coast of New Jersey to Lewes, Del.; through Delaware Bay and Raritan River to
Gloucester; and then passed through the Delaware and Chesapeake Canal en route to
Washington. Various places were visited and coast pilot information was collected
from all available sources.

The work was seriously delayed by unfavorable weather, but the locality covered
by the volumes mentioned was examined as thoroughly as the conditions permitted.

In his report Mr. Ross expresses his appreciation of the faithful and able manuer
in which the members of his party performed the duties assigned to them.

MaoNETIC OBSERVATIONS. ALABAMA. L. B. SmITH.
GEORGIA.,
LOUISIANA.
OHIO.

Stations occupied.

ALABAMA,
Ashville, Tort Payne. Oneonta.
Birmingham, Gadsden. Scottsboro.
Center, Guntersville,

GEORGIA.
Trenton.

Alexandria.*

LOUISIANA,

Harrisonburg.*

Pointe a la Hache.

Arcadia.* Homer, Royville, *
Bastrop.* Lake Charles.* Ruston.*
enton. Take Providence. St. Bernard.
Colfax. Leesville, St. Joseph.
Coushatta. Mansfield.* Shreveport.
Farmerville. * Many * Springville.
Floyd. Meriden. Vidalia.
Franklin. Monroe. Winnfield.
Franklinton. Natchitoches.* Winnsboro, *
Plaquemine,

Gretna,

¥ Meridian lines already established at these places.
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OHIO.
Chardon. Mansfield. Meridian.
Eaton. Mount Vernon. Ravenna,

Lancaster.

The extension of the magnetic survey in various localities in the eastern division
was assigned to Mr. L. B. Smith, Magnetic Observer. He left Baldwin, Kans., on
October 19 and proceeded to Ohio, where he began work immediately after his arrival.
After completing the observations at the stations in Qlio, named above, he continued
his work in Alabama by making observations at the stations given in the above list, and
completed it on December 26. Magnetic work in Louisiana was then taken up, and the
places named in above list were occupied.

The meridian lines already established at the Iouisiana stations were verified, and
similar lines were established at all stations where such lines were not in existence,
except at Leesville, where it was impracticable to mark such a line, and an azimuth
line was substituted for it. 'The work for the season closed on March 31.

W. S. Earhart, Magnetic Observer, was a member of the party October 21 to 22,
and C. J. Metlicka, Magnetic Observer, from QOctober 25 to December 4.

TiDE OBSERVATIONS. FLORIDA.
MARYLAND.
NEW YORK.
PENNSYLVANIA,

Self-registering tide gauges were kept in operation throughout the year at the
following places:

Fort Hamilton, N. Y., J. G. Spaulding, Observer; Philadelphia, Pa., H. E. Olsen,
Observer; Baltimore, Md., F. A. Kummel, Observer, and Fernandina, Fla., B. W.
Weeks, Observer.

HYDROGRAPHY. MARVYLAND. W. L. VinaL, Commanding,
VIRGINIA. Schooner Maichless.
J. W. MaurIN, Aid. Oct. 24 to Mar. 30.
R. 1.. Lasny, Aid. Nov. 14 to June 20.
F. H. SEwWALL, Aid. Mar. 28 to Apr. 15.
C. V. Hobcson, Aid. Apr. 13 to June 3o0.
C. V. HonGsoN, Deck QOfficer. Mar. 31 to Apr. 12
G. T. RUDE, Deck Officer. Oct. 24 to June 30,

SUMMARY OF RESULTS.
Little Choptank River— November 4 lo March 23.

62 miles lines sounded.
3 086 soundings made,

LPotomac River—March 25 to June 3o.

265 miles lines sounded.
15 413 soundings made.
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The continuation of the hydrographic survey of Little Choptank River, Maryland,
was assigned to Assistant Vinal, commanding the schooner Matchless. He sailed from
Baltimore on October 31, and on November 4 the work in the river began. It was
continued whenever the weather conditions permitted until December 24, after which
date the unusually cold weather and resulting ice prevented soundings until March 23,

when the vessel sailed for Alexandria, to begin the hydrographic resurvey of the upper
Potomac River. '
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The old triangulation stationus were recovered, signals were built, and ‘tides were
observed. ‘The sounding work began on April 12 and was continued until June 30, and
was in progress on that date. The area surveyed extends southward from the line
between Gravelly Point and Giesboro Point to Little Hunting Creek.

In his report Assistant Vinal commends the efficient service rendered Ly the officers
of the vessel.
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MAGXNETIC OBSERVATIONS. NEW JERSEY. - WM. F. WaLLIs.
W. M., HiLL, Magnetic Qbsevver.

Stations occupied.

Elizabeth, Hackensack. ’aterson.
Flemington. Newark. Somerville.

The direction of magnetic observations in New Jersey was assigned to Magnetic
Observer Wallis, and Mr. Hill was detailed to make the observations.

Mr. Wallis accompanied Mr. Hill and assisted in the work at Elizabeth, Fleming-
ton, and Somerville, and Mr. Hill occurpied the remaining stations without assistance,
Observations began on June 7, and were in progress at the close of the year. Observa-
tions to determine the elements of the earth’s maguetism were made at each station.

HypROGRAPHY. MAINE. P. A. WELKER, Commanding,
MAGNETIC OBSERVATIONS. NEW JERSEY. Steamer Racke.

VIRGINIA.

WNM. M. ATKINSON, First Halch Officer.
G. E. MARCHAND, Swigeon. )
M. F. FLANNERY, Chicf LEngineer.

J. A. MCGREGOR, Sccond Walch Qfficer.
WM. SANGER, Caplain’'s Clerk.

E. C. SASNETT, ~id.

J. W. Yarus, Deck Officer, Second Class.
E. V. MILLER, Junior Captain's Clerk.

Hydrographic examinations, off the coast of Maine, off the coast of Virginia, and
off the coast of New Jersey, and magnetic observations at sea were assigned to Assistant
Welker, commanding the steamer Bache.

The vessel left Baltimore on August 13 and proceeded to Winter Quarter Shoal
off the coast of Virginia, where several miles of lines were sounded without discovering
any uncharted shoal.

At Delaware Breakwater, on the 1sth, observations were made to determine the
magnetic variation in this vicinity. For this purpose two complete sets of observahons
were made by swinging the ship and noting the deviation of the standard compass.
One set was made in the morning and the other in the afternoon, the deviation being
noted on the sixteen main points of the compass by swinging the ship in each set with
the starboard and with the port helm.

From August 16 to November 4 Mr. Welker was absent from the ship on other duty,
and the account of the work of the party during this period is given under the name of
Assistant J. B. Boutelle, who was temporarily in command.

An attempt was made to discover a shoal reported in the vicinity of Boon Island
Light-house, Maine, but without success.

This work was completed on the gth, after severaldays’ delay on account of unfavor-
able weather, and the vessel then proceeded to New York to make a special examination
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in the vicinity of Sandy Hook Light-ship, where a shoal had been reported. The shoal
was found and developed, the entire locality being thoroughly covered by sounding and

by going over the area with a channel sweep.
The work was again delayed by unfavorable weather and was not completed until

November 25, whenthe vessel sailed for Baltimore, arriving there on the 27th.

HyYDROGRAPHY. FLORIDA. F. A. Younc, Commanding,
MARYLAND. Steamer Lndeavor,
SOUTH CAROLINA.

VIRGINIA.

J. A. McGREGOR, Walch Officer. July 1 to Aug. 8.

R. McD. MosgRr, Walch Officer. Sept. 4 to Nov. 9.

H. G. LockE, Chicf Engineer.

D. R. JEWELL, Aid. Feb. 2 to June 30.

E. W. KRAMER, Aid. July 1 to July 12,

B. D. BARKER, Ad. July 16 to Nov. g.

J. H. S1mrsoN, Deck Officer.
SUMMARY OF RESULTS.
Potomac River—July 1 to November 8.

275 miles lines sounded.
20 477 soundings made.
1 tide station occupied.

Key West—Febriary 23 to May 31.

472 miles lines sounded.
18 484 soundings made.

Tovt Royal—June 8 to 1.

2 miles lines sounded.
I geographic position determined,

On July 1 the hydrographic resurvey of Kettle Bottom Shoals in the Potomac River
was in progress by a party on the steamer Zndcavor under the command of Assistant
Young. ‘The work was continued whenever the weather and other conditions permitted
until November 8, when the work closed for the season, and the vessel sailed for
Baltimore.

The work consisted in developing the shoal spots, which are very numerous in that
portion of the river between Cobb Point Bar Light and Lower Cedar Point Light-house,
and the progress was slow, as the shoal spots are generally small and difficult to locate.
A small buoy was placed over each spot selected for examination, and radial lines of
soundings were made from it as a center in various directions, covering the area in its
vicinity.

A hydrographic survey was also made of Mattox Creek and Munroe Bay, and tide
observations were made at Colonial Beach the entire season. Between Julv 7 and 12
the vessel was at Norfolk having repairs made, and the launch was absent on special
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duty August 27 to September 11. From September 6 to 8 the Lndeavor was detailed
to patrol daty in the Potomac regatta, under direction of Assistant D. B. Wainwright,
and on the gth was hauled out at Alexandria, Va., to clean her bottom and paint the
propeller. The vessel arrived at Baltimore on November g.

On February 15 Assistant Young, commanding the Zndeavor, sailed from Norfolk,
Va., for Key West, Fla., with Mr. Charles H. Lewis on board as pilot. The vessel
reached her destination on the 23d, and some necessary repairs were made. The hydro-
graphic work began on March 2, and systems of lines normal to each other were sounded
at intervals of 30 meters. The greater portion of this work was done with the channel
sweep in use, and many shoal spots were discovered in this way which were not indi-
cated by the soundings, in spite of the fact that they were unusually close together. A
shoal in the southeast chanuel on which the U. S. S. Honigomery touched in entering
the harbor was located and its position determined, and it was found that the channel
buoy was 200 meters away from its proper position.

Necessary repairs to the boilers of the vessel were made between April 26 and
May 7.

The hydrographic work was completed on May 31.

. In his report Assistant Young expresses his appreciation of the courtesy and
kindness shown him by Capt. G. A. Bicknell, U. S. Navy, commaundant of the naval
station at Key West, in supplying the ship with coal and water and in allowing the use
of the machine shop to make repairs to the ship. He also commends tlie proficiency
and zeal displayed by the officers in performing the duties assigned to them.

On June 5 the ship sailed for Port Royal, S. C., and reached there on the 8th.

The geographic position of the new Hilton Head front range light was determined,
and a line of soundings was made on the Hilton Head range from the bell buoy to the
sea buoy, a distance of about 2 miles, which completed the field work for the ceason.
The vessel was detained in Port Royal until June 17, and reached Norfolk on the 1gth.



MIDDLE DIVISION.

LEVELING. TREXAS.. G. C. BALDWIN.

F. H. SEwaLL, Aid.
SUMMARY OF RESULTS.

303 kilometers of line completed.
76 bench marks established.

The extension of the standard levels in Texas was assigned to G. C. Baldwin, Aid,
Coast and Geodetic Survey. He reached Taylor, Tex., on November 3, 1903, com-
pleted the necessary preparations for field work, and began observations on November 5.

The levels began on bench marks previously established at Holland and ended at
New Braunfels, The route followed the Missouri, Kansas and Texas Railway to San
Marcos, via Smithville, and the International and Great Northern Railroad from that
place to New Braunfels. .From Elgin a branch line was leveled along the Houston and
Texas Central Railway to Austin, and thence 13 kilometers across the country to station
Barton of the triangulation along the ninety-eighth meridian. From New Braunfels
another branch line was leveled 7 kilometers across the country to station Seguin West
Base of the triangulation along the ninety-eighth meridian. Seventy-six permanent
bench marks were established during the season; 49 of these were new and 27 had
been previously established by the United States Geological Survey. Oue of the monu-
ments marking the longitude station in the grounds around the capitol at Austin and
the monuments at the triangulation stations Barton and Seguin West Base were used
as bench marks. ‘The usual method of work was followed and the line was leveled
at least once in each direction. Temporary bench marks were established at intervals
of 1 to 2 kilometers for the purpose of comparing the results obtained from the forward
and backward lines.

The extremely rough character of the country between Austin and triangulation
station Barton caused some delay in the work, but no other serious obstacles were
encountered during the season.

Mr. Sewall shared in the work of making the observations during the entire season.

Velocipede cars were used as the means of transportation, and the thanks of the
Survey are due the railway companies mentioned for their courtesy in granting the
privilege of using these cars on their tracks.

RECONNAISSANCE. MINNESOTA. W. H. BURGER.
S16NAL BUILDING.

SUMMARY OF RESULTS.

Reconnaissance:
4 100 square miles area covered.
55 triangulation stations selected.
Signal building:
16 signals erected.
77
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On July 1, 1903, the reconnaissance and signal-building parties under the direction
of Assistant Burger were actively engaged in field work, as stated in the preceding
Annual Report, in the vicinity of Felton.

The work made rapid progress, and the reconnaissance was completed to the bound-
ary line between the United States and Canada on July 31. The work follows the
valley of the Red River of the North on the east side of the river, and the triangulation-
stations on the west side of the sclieme are all near the Great Northern Ryilway. The
use of the grain elevators at the railway stations materially aided in the progress of the
work.

On August 1 the party proceeded to Stephen, Minn., and selected a site for a base
line a short distance from the town. After marking the ends of the base line, the party
and outfit went by rail to Fergus Falls, Minn., for the purpose of extending the recon-
naissance east from the vicinity of that place. The work began on August 14 and was
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extended east to the Mississippi River, and a connection was made with the triangulation
of the Mississippi River Commission at Brockway station. The work then follows the
Mississippi River to the vicinity of Aitkin, where the work stopped for the season.
The work was again connected with the triangulation of the Mississippi River Commis-
sion at Brainard station, and other stations are available for this purpose. A base line
was selected and marked near Rice, Minn., and on October 7 the field work closed for
the season. The progress of the reconnaissance, July 1 to October 7, equals 480 kilo-
meters, measured along the axis of the scheme.

Mr. Burger commends all the members of his party for their faithfulness and zeal
in performing the duties assigned to them. He states that Signalman J. S. Bilby and
Foreman W. C. Noll deserve special praise, and that, to a great extent, the rapid
progress of the work was due to Mr. Bilby's experience and to lus ability to perform
all duties assigned to him.
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MINNESOTA. W. H. BURGER.
NORTH DAKOTA.

SOUTH DAKOTA.

AsTrONOMIC OBSERVATIONS,
TRIANGULATION.

W. A, KEMPER, 1. June 24 to June 3o.
E. R. WITMAN, Recorder.
J. 8. Binwy, Signalman,

E. E: TOrRREY, Foreman. May 24 to June 19.

SUMMARY OF RESULTS.

Astronomic observations:
1 azimuth determined.
Triangulation:
500 square miles area covered.
5 stations occupied.
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The extension of the triangulation northward along the ninety-eighth meridian, in
Mifnnesota, was assigned to Assistant Burger. A signal building party was organized
at Brown Valley, Minn,, on May 10, in charge of J. S. Bilby, and signals were erected
at six triangulation stations before the end of Jume. The observing party was organ-
ized at Brown Valley on May 24, and the measurement of angles began at triangulation
station Drywood on May 3o0. Stations Layden, Enwiller, Hankinson, and Oscarson
were then occupied in the order named, and the observations at Oscarson were in progress
at the close of the fiscal year,

Mr. E. E. Torrey died in camp on June 19, 1904, after many years of faithful service
as foreman in various parties of the Survey.

Unfavorable weather caused some delay in the work in the early part of June.
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T'RIANGULATION. TEXAS. O. W. FERGUSON.
MINNESOTA.
SOUTH DAKOTA.
W. H. BURGER, Assistant. Nov, 10 to Jan. I1I.

SUMMARY OF RESULTS,
Minnesota and South Dakota.—July r to October 17.

3 000 square miles area covered.
29 stationus occupied.
go geographic positions determined.

Teaxas.—Novenber 10, 1903, lo January 11, 1904.
y 19 . R

2 400 square miles area covered.
26 stations occupied.
82 geographic positions determined.

The triangulation along the ninety-eighth meridian northward in South Dakota
was in progress on July 1 under the direction of Assistant Ferguson, and the party had
reached station Crane. The following primary stations were then occupied before the
work closed on QOctober 17, viz: Caldwell, Miner; Drakocola, Brock, Hansen, Jeska,
Larson, Weiss, Oakwood, Lake, Horswill, Olson, Elfring, Franklin, Helgen, Mound,
Boating, Waubay, Pickerel, Preachers Hill, Drywood, Layden, Brown Valley North-
west Base, and Brown Valley Southeast Base.

In addition to these stations, six auxiliary stations were occupied. All the necessary
observations were completed on October 17 and preparations were immediately made to
continue the triangulation southward in Texas from the vicinity of Lampasas. A
portion of the outfit, which was not needed in Texas, was stored at Brown Valley, and
the rest of it was shipped by rail to Texas. The party started south on October 22
and reached Iampasas on the 25th. Repairs were made to the outfit and all other
preparations were completed to place a signal-building party and two observing parties
in the field. _

The signal-building party started to work on November 4, under charge of Signal-
man J. S. Bilby, and on November 10 the light keepers were in place and the observers
were ready to begin observations.

Assistant W. H. Burger had reported for duty as chief of the second observing
party and remained with Mr. Ferguson during the occupation of the first two stations,
May and Gabriel, and the observations at these stations were divided between these two
observers.

On November 19 Mr. Burger began work with a separate party and from that date
until the close of the season the two observing parties were at work continuously when-
ever the weather and other conditions permitted until January r1, when the observa-
tious were completed for the season.

The following triangulation stations were occupied, viz: May, Gabriel, Post, Bu7-
zard, Travis, Shovel, Shingle, Barton, Cedar, Carpenter, Loneman, Krueger, Hugo,
Gus, Bear, Mission, Tieken, Seguin East Base, Seguin West Base, Mott, Herndon,
Central, Thomas, Lavernia, Serita, and Stockdale.

The observations were made in the afternoon and at night, the vertical angles being

10277—04——6
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measured first, then the horizontal angles for secondary and tertiary determinations,
and finally, the observations on the primary triangulation stations were made.

In South Dakota the observations began at 3 p. m. and continued until r1.30 when
the conditions were suitable, and in Texas the observing hours extended from 2. 30 p. m.
until 11 p. m.

The outfit was placed in storage at Floresville, Tex., and on January 18 the party
was disbanded. .

Mr. Ferguson reports the valuable assistance rendered by Assistant Burger, and
makes favorable mention of Signalman J. S. Bilby, Foremen E. E. Torrey and C. E.
Schurch, and Recorders E. R. Witman and W. A. Barber.

ESTABLISHMENT OF TIDE GAUGE. TEXAS. H. L. MARINDIN.

Advantage was taken of Assistant Marindin’s presence in New Orleans, La., on
duty with the Mississippi River Commission, by directing him to establish a self-
registering tide gauge at Galveston, Tex. He reached Galveston on November 18 and
immediately visited the office of Capt. Edgar Jadwin, Corps of Engineers, U. S. Ariny,
in charge of the harbor improvement at Galveston, for information as to the best
available site for the tide gauge. The officer in charge of the office offered the use of a
tide-gauge house at Fort Point, the best available situation for the gauge. The
necessary repairs were made and a self-registering tide gauge was mounted and placed
in running order. The tide staff was referred to permanent beneh marks by leveling
and the work was completed on November 29.

MAGNETIC OBSERVATIONS. KANSAS. L. B. SmITH.
R. E. NYSWANDER, MHagnetic Observer.
Stations occupied.

Cottonwood Falls. Emporia. Newton.
Council Grove. . Marion.

The extension of the magnetic survey in Kansas was assigned to Mr. L. B. Smith,
Magnetic Obscrver.

On June 8, Mr. R. E. Nyswander, Magnetic Observer, reported to him for instruc-
tion in magnetic work. Observations were made on two days at the observatory at
Baldwin, and then Mr. Smith accompanied Mr. Nyswander to Council Grove and
Emporia, where the elements of the earth’s magnetism were determined previous to
June 22.  On that date Mr. Smith returned to Baldwin and Mr. Nyswander proceeded
to make magnetic observations at the other stations named in the list. ‘T‘he work was
in progress at Newton at the close of the fiscal year.
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TIiDE OBSERVATIONS. TEXAS.

A self-registering tide gauge was established at Galveston, Tex., in November, and
a record of the tides was obtained during the remainder of the year. From November
to April, J. P. Fine was the observer; and after May 1, this position was held by J. D.
Warren.

MAGNETIC OBSERVATIONS. KANSAS. Wu. F. WALLIS.
MISSOURI.
W. C. Baukr, Maguetic Obscrver, ¥ A
L. B. Syrrn, Magnelic Obsevoer. Jan. 1 to June 3o0.
R. E. NYSWANDER, Aagnelic Observer. Mar. 15 to June s.
H. 1. Woobs, Magncetic Observer. July 1 to Aug. 15.

The direction of the work at the Magnetic Observatory at Baldwin, Kans., was
assigned to Magnetic Observer W. F. Wallis. He was present at Baldwin and assisted
in the work July 1 to 31, and after that date he conducted the work at the Magnetic
Observatory at Cheltenham, Md., under the direction of Assistant L. A. Bauer, but still
retained the direction of the work at Baldwin. From August 1 to December 31, Mr.
W. C. Bauer was in immediate charge of the work at Baldwin and from January 1 to
June 3o Mr. Smith was in immediate charge. A self-registering magnetograph was in
continttous operation during the year, and absolute observations for the determination
of the base lines were made once a week and of the scale values once a month. On the
1st and 15th of each month, the magnetograph was run at a rapid rate for two hours to
cooperate in the international programme of observations undertaken June 1, 1903.

Two hands, D. C. Sowers and J. P. Ault, were employed at this observatory and
performed such duties as were assigned to them.

Mr. H. I. Woods, Magnetic Observer, made observations to test his instruments at
the Magnetic Observatory at Baldwin, Kans., and on July 4 proceeded to Missouri and
determined the elements of terrestrial magnetism at the following places:

Albany. Kdina. Mexico.
Bolivar. Fayette. Osceola.
Bowling Green. Gallatin. Plattsburg.
Chillicothe. Lexington.

Clinton. Marshfield.

On August 15 he was compelled by sickness to close field for the seasomn.

* Service not continuous. Employed at such intervals as proved to be necessary.



WESTERN DIVISION.

LEVELING. WASHINGTON. G. C. BALDWIN.
SUMMARY OF RESULTS.

159 kilometers of line completed.
46 bench marks established.

The extension of the standard levels eastward from Seattle, Wash., was assigned
to G. C. Baldwin, Aid, Coast and Geodetic Survey, and he reached Seattle on May 1.
A party was organized and preparations were made for the field work, which began on
the 7th. ‘The line began on the reference bench marks for the tide gauge at Seattle
and was extended along the Northern Pacific Railway to Auburn, and thence eastward
along the same railroad to Clealum, where the party was at work on June 30. The
work was done in the usual manner, and all portions of the line were leveled at least
once in each direction. Instead of establishing temporary bench marks, as usual, a nail
driven into the wooden posts erected by the railroad company at nearly all mileposts to
support extra rails, was used. The rods were supported at turning points on the rails
of the roadbed, except that foot pins were used as often as possible when trains passed
and during very windy days. In the progress of the work it was carried through the
Stampede Tunnel, 2 miles long. While working in the tunnel, small electric reading
lights were used by the observer and rodmen, and the rods were illuminated by using
acetylene gas lamps. The work in this tunnel and the steep mountain grades over a
portion of the line retarded the progress of the work considerably.

The officials of the Northern Pacific Railway were unwilling to grant the privilege
of using velocipede cars on their tracks, but they generously placed a freight car at the
disposal of the party and hauled this car from place to place as requested. No charge
was made for this service, which greatly facilitated the progress of the work in the
sparsely settled region over which a portion of the route passed. The thanks of the
Survey are due the company for the above and other courtesies extended to the party.

The chief of the party commends the service of all the members, and especially
mentions the efficient work done by Mr. George W. Myers, Recorder.

HYDROGRAPHY. CALIFORNIA. H. C. DENSsON.
TOPOGRAPHY.
TRIANGULATION.

In accordance with a request from the Secretary of the Navy a survey was made
of a tract of land near California City Point, San Francisco Bay. This work was
assigned to Assistant H. C. Denson under the general direction of Assistant A, F,
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Rodgers, in charge of the suboffice at San Francisco, Cal. 1lle reported to Assistant
Rodgers on October g, and the work in the field covered the period from October 23 to
January 6, A self-registering tide gauge was established on October 23, and a con-
tinuous record was obtained for two and omne-half months. A short base line was
measured with a steel tape, from which a triangulation covering the area to be surveyed
was extended to a conmnection with the triangulation of San Francisco Bay. Cross-
section lines were run at intervals of 25 feet by leveling, from the line of mean low
water to an elevation of 4o feet, and the elevation was determined at each intersection.
¥rom these elevations contour lines at intervals of 2 feet up to 30 feet were determined
with a plane table. The lines of mean high water and of mean low water were also
determined. The cross-section lines were extended offshore to a depth of 50 feet. A
line marked at intervals of 25 feet was fastened on shore and then stretched over the
water, and the soundings were made at the points indicated by the marks, and the time
was recorded at intervals of five minutes, in order to correct for changes of the tidal
level. ‘This system of doing the hydrographic work was suggested by Assistant Rodgers,
and was entirely satisfactory. The progress of the work was slow on account of unfa-
vorable weather, which delayed the completion of the work until January 6, when the
party was disbanded.

HYDROGRAPHY. WASHINGTON. E. F. Dickins, Commanding,
Steamer Gedney.

W. H. STANFORD, Watch Officer.
A. A. DuNNING, Male.

J. R. HURLEY, Assistant Surgeon.
J. W. MavrIN, Aid.

LARS JENSEN, Filof.

SUMMARY OF RESULTS.
San Juan Channel, South Lntrance.

10 square miles area covered.
102 miles lines sounded.
I 442 soundings made.
1 tide station established.

Hein Bank, fuan de Fuca Strait.

2 square miles arca covered,
39 miles lines sounded.
598 soundings made.

Hydrographic examinations in San Juan Channel and in Juan de Fuca Strait were
assigned to Assistant Dickins, commanding the steamer Gedney. He made prepara-
tions for the work at San Francisco and sailed for San Juan Channel on May 8. Coal
and mess stores were obtained at Victoria, British Columbia, and the field work began
on the 17th. The work in San Juan Channel was completed on the 27th and the
examination of Hein Bank began the same day. The position of a dangerous rock on
this bank was determined. The work was completed on the 3oth, and the vessel
proceeded to Seattle, via Victoria, British Columbia.
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ASTRONOMIC OBSERVATIONS. MONTANA. Wi, EIMBECK.
MAGNETIC OBSERVATIONS. E. D. PRESTON.

SUMMARY OF RESULTS.

Astronomic observations:

1 longitude determined.
Magnetic observations:

3 stations occupied.

The determination of the longitude of Chinook, Mont., from Helena as a base
station was assigned to Assistants Eimbeck and Preston, who were placed in charge
of cooperating parties.

Mr. Eimbeck reached Chinook on September 11, 1903, and immediately selected
a suitable site for the longitude station. A pier was erected to support the astronomical
transit, and a small observatory was constructed for temporary use. After considerable
delay the observatory was connected by wire with the Western Union Telegraph lines
at the railroad station, but the preliminary test of the line connection with Helena
could not be made until September 20, Further delay was caused by cloudy weather,
and the observers were not ready to exchange stations until October 7, when the first
part of the work was completed.

Mr. Eimbeck waited in Chinook until Mr. Preston arrived, and went to Helena
on the 11th. It was cloudy on the 12th, but observations were obtained ou the 13th,
14th, and 15th, thus completing the determination of the difference of longitude
between Helena and Chinook.

While at Helena Mr. Eimbeck measured a short base line and connected the longi-
tude station with one of the triangulation points of the United States Geological
Survey, and determined the geographic position of three church steeples at the request
of the officer of that Survey who was extending the topographic survey in the vicinity.

Mr. Eimbeck left Helena on October 24 en route to Washington.

Mr. Preston reached Helena on September 14 and immediately began preparations
for the work. There was some delay in securing workimen to build a pier and to con-
nect the astronomic station with the main line of the Western Union Telegraph Com-
pany, and the station was not ready for astronomic observations until Sepfember 23.
While waiting for the completion of this work, observations were made to determine
the elements of the earth’s magnetism. On September 23 preliminary observations
were made, but bad weather prevented regular observations until the 28th, and the
necessary observations were not completed until October 7. On the gth Mr, Preston
proceeded to Chinook to exchange stations with Mr. Eimbeck, and made magnetic
observations on the 12th and 13th, and again on the 1gth and 2oth.

The astronomic observations at Chinook were completed on the 15th. On Octo-
ber 24 he went to Glasgow, Mont., and made observations to determine the elements of
the earth’s magnetfmn at that place. He completed the work on the 26th. and closed
field work for the season on that date.
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AsTrONOMIC OBSERVATIONS. CALIFORNIA. O. B. FRENCH.
RECONNAISSANCE. OREGON.
TRIANGULATION. ' WASHINGTON.

SUMMARY OF RESULTS.
July 1 to November 20.

Astronomic observations:
4 azimuths determined.
Reconnaissance:
7 200 square miles area covered.
19 triangulation stations selected.
Triangulation:
11 350 square miles area covered.
19 stations occupied.
78 geographic positions determined.

April 2 to June z0.

Reconnaissance:
10 000 square miles area covered.
9 triangulation stations selected.
Triangulation:
10 000 square 1niles area covered.
9 stations occupied.
25 geographic positions determined.

The extension of the primary triangulation in Oregon was in progress on July 1 by
a party under the direction of Assistant French, and on that date the observing party
was ready to move from station Roman to station Spencer. The following stations
were then occupied in the order stated, viz: Spencer, Peterson, Mary, Yam, Hult,
Barnes, Larch, Rocky Butte, River, Oregonian, Warren, Harney, Rauch, South Base,
and University.

Rocky Butte, River, Oregonian, and Harney were occupied as secondary points to
connect the Columbia River triangulation and the bench mark and astronomic station
at Portland, Oreg., with the work in hand. TUniversity was used to connect the bench
mark and astronomic station near Eugene, Oreg.

Four additional secondary stations were occupied to connect a general land survey
monument in the vicinity of Portland. 'The astronomic azimuth of a line in the main
scheme of triangulation was determined at four stations, viz: Spencer, Mary, Yam, and
Barnes. _

It was necessary to erect signals at 6 out of the 19 stations. Heliotropes, lamps,
and signals or targets were used on this work. In spite of these precautions the work
was considerably delayed by unfavorable weather couditions. The observations for
horizontal angles were made in the afternoon and at night until midnight whenever the
lights could be seen. The signals or targets were rarely available for observations
except on lines less than 20 miles long, and then only under favorable conditions. The
light from the lamps was too indistinct for good observations on lines over 4o miles long
unless the atmosphere was fairly clear.

The positions of a number of mountain peaks were determined. At Portland con-
nection was made with a bench mark established by the United States Geological
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Survey and with the Coast and Geodetic Survey astronomic station. A connection was
also made with the triangulations along the Columbia River and along the Willamette
River. 'The gceographic position of the monument marking the intersection of the
Willamette meridian and the First Standard Parallel, of the United States General Land
Office, was determined.

At Fugene connection was made with a bench mark of the United States Geolog-
ical Survey and with the old observatory on Skinners Butte.

The work of preparing the stations for occupation, of opening trails, etc., was done
by a subparty in charge of the foreman, D. A. Lewis, who did his work in a thorough,
expeditious, and complete manner. There were only three stations where it was neces-
sary to use pack animals.

Observations were discontinued on October 14. and the party proceeded to lxugune
where the property was stored and the party disbanded.

Mr. French started on the 18th to extend the reconnaissance to the southward
from the line Yellow to Fairview, and continued the work until November 20, aided by
Foreman Lewis. Fourteen stations were visited on this work and a scheme of triangu-
lation was selected which extends the work 350 miles southward to a junction with the
transcontinental triangulation along the thirty-ninth parallel on the line Mount Helena
to Marysville Butte.

Work on the primary triangulation north of San Francisco was resumed in April
by Assistant French. He reached Tacoma, Wash., on April 2, and began the work of
reconnaissance immediately. Stations were selected to connect the Tacoma longitude
station with the triangulation and a site for a base line was also selected. Five days
were spent at Eugene, Oreg., putting thie camp outfit in order and completing the organ-
ization of the party. On April 12 the outfit for the building party was sent by rail to
Corning and for the observing party to Marysville, Cal, while Assistant French visited
two stations on reconnaissance. The building party in charge of D. A. Lewis, Fore-
man, started from Corning on April 21, and prepared the following stations for occupa-
tion before June 30, viz: Kent, Round, Bally, Redding, Astronomic Station, Mears,
Spur, Boliver, Gazelle, Sterling, and Soda. At Round, the lines to the other stations
were cut through timber and at two of the stations the construction of trails was espe-
cially difficult. At Mears station, it was necessary to build ladders for use in reaching
the station. Mr. Lewis is commended by his chief for his faithful attention to his work
and for accomplishing so much in the face of somany difficulties. The observing party
was left at work preparing Marysville Butte station while Mr. French visited Snow
Mountain to verify the reconnaissance and post a heliotrope. He returned to Marys-
ville Butte on May 2, and the observation of angles began on the following day. There
was considerable delay at this station caused by unfavorable weather, failure of helio-
trope to show, etc., and finally a severe storm destroyed the tent and injured the instru-
ments by rolling some of them off the low signal on which they were mounted to the
rocks below. Deep snow was encountered at Snow Mountain, and the wind was very
strong nearly all the time. The observations at Lyons were made by Mr. J. S. Hill,
Aid, while Mr, French was on reconnaissance in the vicinity of Mount Shasta. Mr,
Hill also made the observations at station Bally while Mr. French was on reconnais-
sance near the California—Oregon boundary. The following stations were occupied in
the order named: Marysville Butte, Snow Mountain, Kent, Lyons, Round, Redding,
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Bally, Mears, and Spur. The observations were in progress at Spur on June 3o0.
Observations to determine an azimuth were made at Marysville Butte, Snow Mountain,
Kent, Lyons, and Round. Observations for time were also made at these stations.
Observations were made at all stations to determine the double zenith distance of the
other stations visible from the observing point and the positions and elevations of all
prominent mountain peaks were determined. Mr. J. S. Hill reported for duty in the
party at Marysville Butte on April 27.

MAGNETIC OBSERVATIONS. CALIFORNIA. D. I.. HAzARD.

Advantage was taken of the presence of Mr. D. I.. Hazard in San Francisco on other
duty by instructing him to make magnetic observations at a few stations in that vicinity.
The old magnetic station in San Francisco at thePresidio is no longer available, and a
new one was established and occupied on Presidio Hill. Stations were then occupied
-in the following places, and at all these stations observations were made to determine
the elements of the earth’s magnetism: Berkeley, Goat Island, San Jose, Santa Cruz,
and Stanford University. The work was done between April 21 and May 12, at such
times as the demands of Mr. Hazard’s assignment in connection with magnetic observa-
tions on board ship permitted.

LEVELING. IDAHO. H. D. XixG.
WYOMING.
SUMMARY OF RESULTS.

534 kilometers of line completed.
72 bench marks established.

“On July 1, the standard levels were being extended westward in Wyoming by a
party under the direction of Aid H. D. King, and the work had reached a point 13
miles east of Greeuriver. The leveling instrument was accidentally injured on July 8,
and this caused several days’ delay, but with this exception the work proceeded without
interruption until July 31, when the levels joined the line from the westward at a point
about 2 miles west of Azusa, Wyo.

The route followed the Union Pacific Railroad and the usual method of leveling
was followed, all portions of the line being leveled at least once in each direction.

On August 1, the party proceeded to Pocatello, Idaho, a station on the Oregon
Short Line Railroad; and on August 3 began leveling northward from that place. This
region is more favorable for leveling operations than western Wyoming and the wind
does not blow so continuously. The track is laid on the ground without ballast, and
portions of it have been sprinkled with oil. In addition to this the trains were not so
numerous as on the Union Pacific Railroad.

In September a change in the method of supporting the level rods was introduced.
On the previous work the rods were always held on ‘‘foot pins’’ or ‘‘foot plates’’
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made stable for the purpose, but in this month the observer satisfied himself that the
use of the steel rail as the rod support was desirable from the fact that more progress
could be made and that no loss of accuracy would result from its use. ‘The rods were
placed on marks made on the rails, and the use of the rails became more and more
general as the season advanced until a point was reached where the ‘‘foot pins’’ were
““only used in emergencies.”’ ‘The observer recommends this method in regions ‘‘ where
the rainfall is light and comparatively few trains run.”” The work was continued to
Owyhee, Idaho, where the field work closed for the season on October 26 and the party
was disbanded.

The usual methods were followed except as noted above, and all portions of the
line were leveled at least once in each direction. Permanent bench marks were estab-
lished at suitable intervals, and numerous temporary bench marks were used as the
means of comparing the results obtained in the forward and backward lines.

Velocipede cars were used as the means of transportation throughout the season,
and the thanks of the Survey are due the Union Pacific and Oregon Short Line Railway.
companies for their courtesy in granting the privilege of using their tracks.

LEVELING. IDAHO. R. L. Lissv.
UTAH.
WYOMING.

SUMMARY OF RESULTS,

302 kilometers of line completed.
33 bench marks established.

On July 1 the standard levels were being extended eastward from Ogden, Utah, by
a party under the direction of Aid R. L. Libby, and the work had reached a point in the
vicinity of the Aspen Tunnel on.-the Union Pacific Railway. This tunnel is more than
a mile long and repairs were in progress in the tunnel (with a construction train running
in and out) making it impracticable to level through the tunnel, and the line was car-
ried over the top of the mountain. Heavy grades on the railroad and strong wind also
delayed the work and slow progress was made. On July 31 the levels joined the line
from eastward at a point 2 miles west of Azusa, Wyo.

The route followed the Union Pacific Railway and the usual method of leveling
was followed, all portions of the line being leveled at least once in each direction.

The party then went to Ogden, Utah, and extended the levels northward from that
place along the Oregon Short Line Railway to Pocatello, Idaho, where the work closed
September 30 on bench marks established earlier in the season by Aid H. D. King.

In August the use of steel ‘‘ foot pins’’ as rod supports was abandoned and the
rods were held on the rails of the railroad, a mark being made on the rail to indicate
the exact spot. The observer satisfied himself after several trials ‘‘ that the rail returned
to its former position after a train passed.” With this exception the usual method was
followed and all portions of the line were leveled at least once in each direction.

Velocipede cars were used as the means of transportation, and the thanks of the
Survey are due the railway companies, mentioned above, for their courtesy in granting
the privilege of using their tracks.
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CHARGE OF SUBOFFICE. CALIFORNIA. Avuc. F. RODGERS.
TIDE OBSERVATIONS.

The suboffice of the Survey in San Francisco was continued under the charge of
Assistant Rodgers, who attended to numerous duties, many of them matters of routine,
as the representative of the Superintendent on the Pacific coast. All matters
referred to the suboffice were promptly attended to. Various officers were temporarily
attached to the suboffice during the year, and others were on duty there completing
the records of the field work done under their direction. Assistant Rodgers had
general direction of a special survey in San Francisco Bay near California City, made
by Assistant H. C. Denson at the request of the Navy Department.

A continuous record of the tides at the Presidio station was obtained, with
H. S. Ballard as Tide Observer. Mr. Ballard is commended for his faithful attention
to duty. Mr. James Sullivan, Chief Engineer, is also commended for his useful and
efficient service while temporarily attached to the suboffice. Robert E. Carson served
as messenger until January 4, when he became ill. He died on June 26 and was
succeeded by Henry Bernhardt, who held the position until April 7. Peter A.
Thomasen and George A. McEldowney held the position at different times during the
remainder of the year. '

LEVELING. IDAHO. F. H. SEWALL.
OREGON.

SUMMARY OF RESULTS,

199 kilometers of line completed.
79 bench marks established.

The extension of the standard levels westward from Owyhee, Idaho, was assigned
to F. H. Sewall, Aid, Coast and Geodetic Survey. He reaclied Nampa on May 4, and
began leveling the next day at Owyhee, Idaho, starting from bench marks established
at that place during the previous fiscal year. The route followed the Oregon Short
Line Railroad to Huntington, Oreg., and thence along the line of the Oregon Railroad
and Navigation Company, and reached the vicinity of Durkee, Oreg., by the end of
June.

Velocipede cars were used as the means of transportation, and the thanks of the
Survey are due the corporations mentioned for their courtesy in granting this privilege.

All portions of the line were leveled at least once in each direction and temporary
bench marks were established at frequent intervals, to afford the means of comparing
the results obtained by the lines in opposite directions, in addition to the number of
permanent bench marks stated above. The work was in progress at the close of the
fiscal year,

TIDE OBSERVATIONS. WASHINGTON.

A self-registering tide gauge was maintained throughout the year at Seattle, Wash.
W. C. Meyer, Observer.



DIVISION OF ALASKA.

HvyDpRrROGRAPHY. ALASKA, E. ¥. Dickins, Commanding,
TOPOGRAPHY. Steamer Gedney.
TRIANGULATION.

August 11 to September zo.

W. H. STANFORD, Waich Officer.
C. E. MORYORD, Aid.
G. C. BALLARD, Assistant Surgeon.
J. M. MR, Aid.
A. J. STILES, Aid.
SUMMARY OI' RESULTS,

Hydrography:
53 square miles area covered.
162 miles lines sounded.
1 093 soundings made.
2 tide stations established.
1 hydrographic sheet completed.
Topography:
24 square miles area covered.
48 miles shore line surveyed.
1 topographic sheet completed.
Triangulation:
187 square miles area covered.
36 stations occupied.
49 geographic positions determined.

Juwne 23 to 3o.
W. H. STANFORD, Hatch Officer.
A. A. DUNNING, Mate.
J. R. HURLEY, AAssistant Surgeon.
J. W. MarvreiN, Aid.
LARS JENSON, /720!,

The survey of Davidson Inlet, Alaska, was assigned to Assistant Dickins, command-
ing the steamer Gedney. ‘The vessel left San Francisco on July 12 aud proceeded to
Seattle, where certain necessary repairs were made to put the ship’s boilers in good
order.

On August 5 the vessel sailed for Alaska, with the launch Cosios in tow, via
Victoria and Union Bay, British Columbia, and on the 1:1th anchored at the north end
of Mary Island, Alaska,

Three of the old triangulation stations were recovered and occupied for the purpose
of determining the geographic position of the light-house, and a topographm survey of
the light-house reservation was made.

The vessel then proceeded to Ketchikan for the purpose of locating a reported danger
at the south entrance to Tongass Narrows. A rock of small extent, with deep water
97
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all around it, was found, directly in midchannel and a temporary buoy was placed over
it and the inspector of the light-house district was notified.

The vessel reached Shakan on Saturday, August 15. A general reconnaissance of
the neighboring waters and shores was made in the Cosmos and signals for the triangu-
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lation were erected. A triangulation party was placed on the Cosmos in charge of Mr.
Morford, and on August 27 the Gedney sailed for Sitka to bring up Launch No. 117.
T'his launch was put in order, the necessary supplies were obtained and the vessel, with
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the launch in tow, arrived at the working ground on the 6th. Next day a tide gauge
was established and a reconnaissance was made for a safe anchorage, which was found
in an arm or bay on the south side of Davidson Inlet just inside the entrance, and this
body of water was named Port Alice. On the night of the 7th it began to blow and by
morning it was blowing hard and a heavy sea was rolling in, which washed away the
tide gauge in the forenoon. The ship and launches crossed Iphigenia Bay and found
a safe and quiet anchorage in Port Alice. On September 11 another tide gauge was
established, and on the 24th the topography and hydrography were begun. The
topographic work was done by Mr. Morford with Mr. Stiles as his aid, and the
hydrographic work by Mr. Stanford, Watch Officer, and Mr. Miller, Aid, with Doctor
Ballard as recorder, both parties using launches, while the commanding officer extended
the triangulation up the Inlet, toward the Holbrook Fishery, using the Cosmos.

There was great difficulty in keeping the signals up, and so field work was closed
on the zoth of September. The vessel then proceeded to Sitka, via Fort Wrangell, and
stored the Cosmos and Launch No. 117. On October 10 the vessel sailed for Seattle,
and reached that place on October 23.

On October 13, while passing the light-house on Five Finger Islands, a signal was
received desiring to commuunicate with the ship, and a boat came off containing the first
officer and five men of the steamer Farallon, with the information that this vessel had
broken her shaft and lay anchored in an exposed position in Frederick Sound. The
(redney proceeded to the locality and towed the /Faralion to a safe anchorage off Tonka
Cannery, in Wrangell Narrows.

The Gedney left Seattle on October 29 and reached San Francisco on November 4,
after passing through a southeast storm lasting four days.

Mr. Dickins states that the officers of the ship all attended to their duties faith-
fully and well, and were always ready and willing to perform all duties assigned to them.
He reports that the pilot, Capt. A. C. Jansen, was au exceptionally good man for the
place, being well acquainted with all parts of southeast Alaska and taking a great
interest in the work. Captain Jansen’s advice was often of great assistance, and he is
thoroughly trustworthy and reliable.

Work in Davidson Inlet was resumed in June by Assistant Dickins, commanding
the steamer Gedney. ‘The vessel sailed from Seattle on June 6 for Alaska, via Union
Bay, British Columbia, for coal, and reached Sitka on the 12th. The Cosmos and
Launch No. 117 were put in order and the ship reached Warren Cove on the 23d,
and the erection of signals began the same day. A tide gauge was erected and tide
observations began on the 28th. The triangulation work commenced on the 2gth, and
all the work was in progress at the close of the fiscal year.

MAGNETIC OBSERVATIONS. ALASKA. H. M. W. Epyoxbs.
S. J. BARNETT, Magnelic Observer, July 8 to Aug. 30.

The work at the Magnetic Observatory at Sitka, Alaska, was continued during the
year under charge ol H. M. W. Edmonds, Magnetic Observer. A continuous record
of the changes in the magnetic elements was obtained by the self-registering magneto-
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graph, and the temperature changes were recorded by the thermograph. Observations
were made at least once every week to determine the absolute value of the magnetic
elements and observations for time were made whenever the weather permitted. The
maximum and minimum temperature was recorded daily and other metcorological
observations were made. A seismograph was added to the instrumental outfit on
November ry, and it was installed in a small room added to the astronomic observatory
for that purpose. Observations with this were obtained on sixty-five days before the
close of the year.

Mr. S. J. Barnett, Magnetic Observer, was assigned to the party for the purpose
of making observations to cetermine the magnetic clements at numerous stations in
the vicinity of Juneau to investigate the marked magnetic disturbance in this locality,
and especially on Douglas Island. The instruments were compared at $itka and then
observations were made at Juneau and at 41 stations on Douglas Island, which completed
the field work.

Basrk MEASUREMENT. - ALASKA. J. F. Prart, Commanding,
HvYDROGRAPHY. Steamer Pallcrson.
MAGNETIC OBSERVATIONS.

PHuvsicAL, HYDROGRAPHY.

TOPOGRAPHY.

TRIANGULATION.

H. W. RHODES, Assistant.

A. L. Gracomixy, Watch Officer.

Gro. N. McLOUGHIIN, Assistant Surpeon.
A, R. Hu~NTER, Walch Officer.

H. M. HaTHAwAY, Deck Officer, Iirst Class.
D. R. JEWELL, .7id.

J. W. MiLBURN, .1id.

H. 1. Brck, Aid.

C. C. CrAa¥T, Aid.

P. C. WHITNEY, lid.

R. J. CHRISTMAN, [rafisman.

SUMMARY OF RESULTS.

Base measurement:
1 base line measured.
Hydrography:
10 square miles area covered.
75 miles lines sounded,
2 058 soundings made,
1 tide station established.
2 current stations occupied.
1 hydrographic sheet completed.
Magnetic observations:
4 stations occupied.
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Physical hydrography:
2 068 miles lines sounded.
475 deep-sea soundings made.
3 hydrographic sheets completed.
Topography:
3 square miles area covered.
12 miles shore line surveyed.
Triangulation:
95 square miles area covered.
20 stations occupied.
46 geographic positions determined.

On July 1 the party on the steamer Zafierson, with Assistant Pratt in command,
was engaged in running a line of deep-sea soundings from Juan de Fuca Strait to
Alaska to obtain information desired by Gen. A. W. Greely, Chief Signal Officer,
U. S. Army, to be used in laying a cable from Seattle, Wash., to Alaska, as stated in
the previous Annual Report. The line of soundings reached Sitka Sound on July 3,
and was extended to the entrance to Chatham Strait on the 8th. Soundings were
made in the lower portion of Chatham Strait on the rrth, 13th, and 16th, and the
relative positions of Hazy Islands, off the eritrance to the strait, were determined by
sextanut angles. ‘The ship then proceeded to Juneau to furnish information to the cable
ship Burnside, and returned to Sitka on the 21st. A reconnaissance was made between
Cape Bingham and Cape Edgecombe for the purpose of determining the position of
objects on shore to be used in connection with the deep-sea soundings off this locality.
On July 27 the line between Sitka Sound and Prince William Sound was begun and
continued until August 7, when the work was suspended off Cape St. Elias.

Magnetic observations were made at a station on Yakutat Bay.

The survey of Controller Bay was begun on August 8 and continued until Sep-
tember 19 whenever the weather was favorable and other conditions permitted. The
triangulation was extended from a line already established in the Copper River Delta to
the eastward as far as the northeast corner of Kayak Island, and a base line was meas-
ured on Octalee Spit. The topographic work consisted of the survey of a portion of
Kanak Island and a small portion of the shore line at the mouth of Bering River.
Hydrographic work was done in the lower portion of Octalee Channel.

On September 19 telegraphic orders were received to close work and proceed to
Kiska, Alaska, for work in that vicinity. The vessel went to Orca for coal and then
sailed for Dutch Harbor, and reached that place on the 2gth. En route, on the 25th,
a crack developed in the outer corrugation of the port furnace, which proved to be too
serious to permit the voyage to Kiska. Eight days were spent in making temporary
repairs, and on October 10 the vessel sailed for Seattle, and reached that place on the 2o0th.
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HYDROGRAPHY. ALASKA. H. P. RiTTER.
TOPOGRAPHY.

H. BERNHARDT, Observer.
T. V. CONNOR, Kecorder.
B. M. MCATEE, Recorder.

SUMMARY OF RESULTS.

Hydrography:
65 square miles area covered.
218 miles lines sounded.
5 362 soundings made.
6 current stations occupied.
2 hydrographic sheets completed.
Topography:
154 square miles area covered.
20 niles general coast line surveyed.
1 topographic sheet completed.

On July 1 the survey of Prince William Sound, Alaska, was in progress under the
direction of Assistant Ritter., A brief statement in regard to the work, May 18 to June
30, appears in the previous Annual Report, but the following general statement refers to
the work of the whole season, May 18 to September 30, while summary of results
applies only to the work between July 1 and September 3o.

The hydrographic work extends along the eastern side of Prince William Sound
from the southern end of Bligh Island, across the entrance to Fidalgo Arm, and thence
to Knowles Head. The soundings extend offshore to deep water, 200 fathoms or
more. ‘The area sounded includes the waterway between the mainland in the vicinity
of Knowles Head and Goose Island and that portion of Fidalgo Arm extending from
the entrance inland as far as Fish Bay. The soundings also covered the minor bays in
this region known as Fish, Landlocked, and Bowie bays, and Snug Corner Cove. Tide
observations were made in Snug Corner Cove. They began on June 1 and were con-
tinued until September 19. From June 1 to July 14 they were made continuously, day
and night, and consisted of hourly readings, with readings every ten minutes from
thirty to sixty minutes before and after each high and low water. After July 14 the
readings were made only dufing the day. Whenever the steamer 7k« was at Orca for
coal or stores, simultaneous readings were made on the staff at that place and at Snug
Coruer Cove. Current observations were made at a number of stations during the
season in the vicinity of Knowles Head and Goose Island, and at the entrance to
Fidalgo Arm.,

The topographic work augmented the work of previous seasons by extending it
some distance inland. The country thus mapped embraces the northern shore of Valdez
Arm from Point Fremantle to the vicinity of Saw Mill Bay; Bligh Island; the area
between Tatilack Narrows and Gelena Bay; the vicinity of Copper Mountain; vicinity
of Xnowles Head; and both sides of Fidalgo Arm from the entrance back to Fish Bay.
In addition to this the shore line on both sides of Fidalgo Arm and in the adjacent bays,
from the entrance to Fish Bay, was surveyed.

The small steamer 7akz and a launch were used by the party during the season
and the party lived in camp on shore. The work for the season closed on September
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20, when the party proceeded to Orca and stored the outfit for the winter. The party
sailed for Seattle on October 1 and arrived on October 15.

Mr. Ritter reports the courtesy and assistance extended to the party during the
season by Mr. Walter Storey, superintendent of the Alaska Packers Association, and
by Mr. W. H. P. Brownell, superintendent of the Pacific Packing and Navigation
Company's cannery. He also states that much of the success of the season’s work was
due to the proficiency and cheerful cooperation of Messrs. Henry Bernhardt, J. R.
Westdahl, Thomas V. Connor, and B. M., McAtee.



OUTLYING TERR/ITORY.

ASTRONOMIC OBSERVATIONS. HAWAIL W. D. ALEXANDER.
Bask MEASUREMENT.

MAGNETIC OBSERVATIONS.

T1DE OBSERVATIONS.

TRIANGULATION.

SUMMARY OF RESULTS.

Astronomic observations:
1 azimuth determined.

Base mcasurement:
1 base line measured.

Magnetic ohservations:
4 stations occupied.
Triangulations:
" 73 square miles area covered.
13 stations occupied.
13 geographic positions determined.

The trigonometrical connection of the island of Niihau with Kauai, Hawaii, was
assigned to Assistant Alexander. He made preparations for the work and reached
Kauai on December 4. Mr. S. M. Kerns of the Surveyvor’s office was detailed by his
chief, Mr. W. . Wall, to assist in the work, and he went at once to Niihau where he
measured abase line and occupied seven triangulation stations which he established on the
istand. He also observed the magnetic declination at Nonopapa and at Kii. On Kauai
the distance from Puu Lani to Puu o Papai, previously determined was used as a base
from which to extend the triangulation necessary to furnish the positions needed in the
connection. Dr. A. C. Alexander assisted in this work and occupied the two stations
Puu ka Pele and Puu Opae.

An azimuth was observed on Kauai.

Acknowledgement is made to Mr. B. D. Baldwin, manager of the Makaweli
plantation, to Mr. A. F. Knudson, of Kehaha, and to Mr. Aubrey Robinson, one of
the proprietors of Niihau, who extended hospitality and courtesies to members of the
party.

Magnetic observations were made at Honolulu and at Waimea.

The work was completed and the party returned to Honolulu on December 23.

The observation of the tides by means of a self-registering gauge was continued

during the year at Honolulu.
109
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MaGNETIC OBSERVATIONS. HAWAII S. A. DrEln.

The work at the Honolulu Magnetic Observatory in Hawaii was done by Magnetic
Observer Deel, under the direction of Assistant Fremont Morse, July 1 to October 31,
and on November 1 the charge of this work was transferred to Mr. Deel. A practically
continuous record of the relative changes in the magnetic elements was obtained on the
self-registering magnetograph throughout the year. The absolute values of these
elements were determined once a week. Observations to deteriine time were made
‘three times in each month.

A new recording apparatus was installed on January 5 and the work of testing it
began immediately, and was in progress on June 3o.

The seismograph was kept in operation during the year except for eight days
(April 16 to 22) when no suitable photographic paper was available. Meteorological
observations were made throughout the year. A small building was erected to be used
for office work and quarters.

HyDroGRAPHY. HAWAIL H. D. KixG.
MAaGNETIC OBSERVATIONS.
TOPOGRAPHY.

The survey of Hanapepe Bay, Kauai, Hawaii, was assigned to Aid H. D. King.
He reached Homnolulu on February 8, and after making the necessary preparations to
begin the work, proceeded to Eleele on the 12th. A tide gauge was established and
some of the old triangulation stations were recovered. The lines between these were
used as hases to determine the additional hydrographic signals needed. The topography
was limited to the delineation of the shore line. The hydrographic work was done
from a boat not suited to the work and with a native crew who understood very little
Iinglish, as the only means available. The weather was very unfavorable and the per-
son engaged as recorder proved to be incompetent. In spite of these conditions the
work was continued until March g, and on the r1th the party returned to Honolulu.
The continued rough weather made it advisable to close operations as soon as the abso-
lutely essential work was completed.

Magnetic observations to determine the declination were made at two stations, and
the correction for the compass declinometer used was determined at the Houolulu Mag-
netic Observatory.

J. W. Milburn, Aid, assisted in the work enumerated above.
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ASmRONOMIC OBSERVATIONS. PACIFIC ISLANDS. EpwIN SMITH.
FrREMONT MORSE.

On July 1 the work of extending the longitude connection across the Pacific Ocean
was in progress, with Assistants Smith and Morse in charge of cooperating parties.
On that date Mr. Smith sailed from Honolulu for Guanm, while Mr. Morse remained at
Honolulu for the purpose of determining the difference of longitude between these two
stations by joining the cable temporarily at Midway Island.

Mr. Smith reached Guam on July 14, and in the afternoon of the same day went
ashore at Soumaye, where the cable had landed, and through the courtesy of Mr.
Daniel Coath, the superintendent of the Guam cable station, was enabled to bring his
outfit ashore the next day and establish himself near the proposed longitude station.
Mr. Coath was instructed by Mr. George G. Ward, vice-president and general manager
of the Commercial Pacific Cable Company, to facilitate the work of the longitude party
in every way in his power, and the assistance rendered by him was most important and
necessary to the success of the work.

Mr. Smith called on the governor of Guam, and he also courteously offered to do
everything in his power to facilitate the work.

The work was greatly delayed by rainy weather, but everything was in readiness
on the 27th, and on that date the cables were joined at Midway Island and signals were
exchanged with Honolulu, but they were not suitable for use in the longitude work,
and the attempt to eliminate Midway as a longitude station was abandoned. Mr. Morse
then proceeded to Manila, and reached there on August 31. The officers of the cable
company at Manila did everything in their power to expedite the work of preparation,
‘and Maj. W. A. Glassford, Signal Corps, U. S. Army, had the observatory and cable
office connected by telegraph and telephone wires. The thanks of the Survey are due
these gentlemen for their courtesy and kindness, and especially to Major Glassford for
the promptness and energy displayed in erecting the wires mentioned above.

Observations were made and signals exchanged between Manila and Guam on
September 8, 12, 14, 15, and 16, thus completing the work at Manila.

Transportation from Guam to Manila was easily obtained, but there was no regular
communication in the opposite direction, and consequently the plan of having the
observers exchange stations was abandoned and Mr. Morse sailed from Manila on
September 19 for Honolulu, via Hongkong, en route to Midway. He reached
Homnolulu on October 15, and was fortunate in securing his passage to Midway on the
U. S. S. Zroguots, which sailed from Honolulu on October 29 and reached there on
November 3. There are no facilities or supplies at Midway except those of the cable
company, and everything needed for an indefinite stay there was procured in Hono-
lulu and carried on the frogueis. Everything was ready for observations on the 1ath,
but clouds prevented work until the r6th, when the observations began and were
continued on al} available nights until December 5, when the ten nights’ work desired
was completed. .

While at Gaum Mr. Smith made magnetic observations at five stations, viz, Agana,
Dano Island, Merizo, Soumaye, and Umata. Mr. Smith sailed from Guam for Manila
on January 10, en route to Honolulu. He reached Cavite about 5 p. m. on January
15, and fortunately found the Pathfinder anchored near by. A steamer was due to sail
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the next morning for Hongkong, and Assistant Gilbert, commanding the ZPatlfinder,
made it possible for Mr. Smith to take this steamer by transporting him and the outfit
to Manila the next morning, thus enabling him to make close connection with the
steamer for Honolulu. These details are stated to show the difficulties in the way of
prompt transportation in this region, which greatly delayed the work.

Mr. Smith reached Honolulu on February 8 and promptly prepared for work; but
bad weather interfered and no observations were made until February 22, and the
necessary work was not completed until March 24, as Honolulu proved to be an excep-
tionally unfavorable place for astronomic observations. On the date mentioned, March
24, 1904, the determination of the difference of longitude between San Francisco and
Manila, begun during the previous fiscal year, was completed, except for the determi-
nation of the personal equation of the observers, and the observers deserve credit for
the manner in which the numerous difficulties and obstacles encountered were overcome.
Mr. Morse returned to Honolulu on the U. 8. S. 7roguois on April 16, but transportation
to San Francisco could not be obtained until April 26. An effort was made to observe
for personal equation of the observers, but bad weather prevented work except on two
nights, and the results were unsatisfactory.

Messrs. Smith and Morse reached San Francisco on May 2, and the observations
for personal equation were completed on May g, and the field work closed on that date.

In closing his report, Mr. Smith expresses the highest appreciation of the attention
and kindness shown the observers by the officers of the cable stations, and of the generous
cooperation of Mr. George G. Ward, vice-president and general manager of the Com-
mercial Pacific Cable Company. Without this aid the work would have been extremely
difficult if not impracticable, .

CoMBINED OPERATIONS. PHILIPPINE ISLANDS. G. R. Purnam.
, J. E. McGraTH.

The important work of surveying the coast of the Philippine Islands was continued
under the direction of Assistants Putnam and McGrath, July 1 to April 30 and May 1
to June 30, respectively, who represented the Superintendent in all iatters requiring
immediate decision.

In performing this duty they adopted plans for field operations, issued instructions
for field work, compiled all data secured, and prepared and published charts of the
waters surveyed. Notices to Mariners and Sailing Directions were prepared and pub-
lished. They were aided in this work by such advice and instructions issued from
Washington as became necessary.

The work continued under the plan of cooperation between the Philippine Cowm-
mission and the Coast and Geodetic Survey adopted in 19o1 and stated in the Annual
Report for 1go2.

The field parties were at work in various localities, as shown in the following
statement and in the following abstracts from the reports of the chiefs of the parties.
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FIELD WORK.

North coast of Luzon.—The triangulation and topography was extended from
Bontolan Point to Bolinao, where the field work was suspended at the beginning of the
rainy season. This survey shows the actual shore line and correct representation of -all
towns, roads, natural features, and prominent landmarks. The triangulation stations
on which it is based have been carefully marked and will supply bases for extensions of
future cadastral surveys and for studies for works of public improvement.

Point Dile to Culili Porni.—A hydrographic survey was made of this section of the
coast of Luzon, including surveys of Port Currimao and Salomague Harbor.

Manila Bay.—An inshore hydrographic survey was made of the waters of Manila
Bay from Malate to a point 4 miles SW. of Sangley Point, including a large scale
survey of Bacoor and Canacao Bays; the topography was completed from Cavite to a
point on outside coast due west of Cavite Viejo; a topographic survey was made of the
coast line around Malabon; and an examination was made for a shoal off the east end
of Caballo Island, marked doubtful on recent charts, but no such danger was found in
the position hitherto given.

Danao River and approaches.—The lower part of this river, to the highest point
serviceable for navigation, and the coast line around to Escalante, was surveyed. This
embraces the only protected harbor on the north coast of Negros.

North coast of Panay.—A complete survey (triangulation, topography, and hydrog-
raphy) was made of this coast from Capiz to Fort Batan with the exception of
topography and hydrography of Sapian Bay, the change of monsoon preventing the
completion of Sapian Bay.

- Lagonoy Gulf.—A complete survey was made of Lagonoy Gulf and Tobaco Bay,
embracing the triangulation, topography, and hydrography. This includes south coast
of Catanduanes Island from Point Nagumbuaya to Sialot;, L#xzonz from Point Bungus to
Bagacay, and from northwest point of San Miguel Island to northeast end of Batan
Island. The shape of the coast line of Catanduanes Island was materially changed by
this survey, but the most important result was the proof of the freedom of the waters
of the gulf from large areas of shoals hitherto shown on the charts,

. lloilo Straii and approackes were surveyed on a large scale. The triangulation
was extended from a line joining Dumangas Point, Panay, with the northeast point of
Guimaras Island, to a line joining Point Dolores, Guimaras Island with Talisaya Point,
Panay. 'The topography was extended from Dumangas Point, Panay, to Tigbauan and
from northeast point of Guimaras Island to Point Dolores on west coast of Guimaras
Island. A detailed survey was made of Iloilo River. The hydrography extended from
a section 8 miles east of Siete Pecados Light, including the Iguana Bank, to a junction
with the work of the Navy in Tloilo Harbor, the navy work being supplemented by the
survey of a section extending from Lusaran Light-House northward, which includes
Ports Santa Ana and Igan. This survey removes the doubt felt as to the practicability
of the use of the eastern approach to Iloilo by large vessels, and shows that a good safe
passage for vessels drawing 3o feet exists.

Guimaras Strail. —The survey of this strait was begun on January 1o, and con-
tinued until March 27, when the steamer had to return to Manila for docking and
repairs. ‘The triangulation was extended from center of the strait to its southern end;
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the topography was embraced within the same limits and the hydrography covers almost
an equal area. In the course of the work Rosario Rock was found to be three-fourths
mile northwest of the position shown on the charts, and a very much more danger-
ous condition was found to exist on Pandan Shoal. The survey also shows considerable
changes in the appearance of the coast line and in the area covered.

Creographic positions.—The latitudes and longitudes of Cuyo (on Cuyo Island) and
San José de Buenavista, Panay, were determined during the year, thus completing the list
of desirable points for which neccessary telegraph conmnection could be secured at the
time.

Magnetic obscrvations.—To secure information necessary for charts, magnetic
observations have been made at eight stations. Meridian lines have been laid out at
the astronomic stations, and azimuth determinations in connection with all the triangu-
lation work, to enable surveyors with ordinary instruments to readily lay off true
meridians from any two intervisible triangulation stations.

7ide observations were made at ten stations. Nine of these were in connection with
the various hydrographic operations. At Manila the tide record is a continuous one for
the year; at Iloilo a similar record was obtained for ten months. ‘These supply valuable
data for the predictions in the annual tide tables published by the survey for the Phil-

“ippine Islands.

Personnel.—The field work has been executed by the following chiefs of parties: J. J.
Gilbert, Assistait (July 1 to January 31), and Ferdinand Westdahl, Assistant ( February
1 to Juue 30). general survey work with steamer Patifinder; John 1, McGrath, Assist-
ant, astronomic determinations; W. B. Fairfield, Assistant, astronomic, magnetic
observations, topograply, and triangulation work; William Bowie, Assistant, general
survey work; H. F. Flynn, Assistant (July 1 to December 31), astronomic determina-
tions, magnetic observations, triangulation, and topography; R. B. Derickson, Assist-
ant, general survey work with steamer Aescarch,; John Bach, Observer, triangulation
and topograplhy.

Steamers. —'The Coast and Geodetic Survey steamer FPafifindcr was emploved in
surveys in the archipelago previous to May 27, when it was found necessary to send her
to Hongkong for repairs.

The steamer Aesearch was actively emiployed throughout the year, with the excep-
tion of the period between March 27 and June 10.  During this time she returned to
Manila for repairs, and then went back to her working ground.

Five different shipbuilding concerns submitted tenders for the construction of the
new steamer which was provided for by the Commission, and the terms of the Hongkong
and Whampoa Dock Company proving to be the best, a contract was made with them
on January 27, which was approved by the civil governor. On February 3 Mr. Charles
C. Yates, Assistant, proceeded to Hongkong to act as the inspecting officer of construc-
tion and the progress on the vessel was very satisfactory; two-fifths of the contract price
has already been earned. The steamer is framed, engine, bed plates, and cylinders are
cast, crank and propeller shaft forged, small boats framed, and ship’s fittings are well
under way. According to the terms of the contract the steamer should be ready for her
trial trip on October 15, 1904.
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OFFICE WORK.

The scheme of organization of the Manila suboffice continues the same as hereto-
fore reported, and its detailed operations are as follows: In November extensive changes
were made in the quarters in the Intendencia Building, enlarging greatly the space
assigned to the computing and drawing sections, improving the light and air conditions

-and placing an admirably situated chamber at the disposal of the office as a store room
for instruments and general property of the Survey,

Computing.—The Computing Division continued in charge of Mr. E. R. Frisby,
who was regularly assisted by Mr. F. F. Pangan, Junior Computer, and Mr. Ignacio
Cruz, Junior Clerk. Messrs. McGrath, Ferguson, Fairfield, Flynn, Assistants, Coast
and Geodetic Survey, Mr. Staples, Aid, Coast and Geodetic Survey, and Mr. Bach,
Observer, were employed in the division at different times on computations necessary

-for the completion of the field work executed by them and while awaiting orders for
the field. ‘

The following is a statement of the work executed in this division during the time
covered by this report:

TRIANGULATION.

Office reduction of angles and computation of triangle sides, geographic positions, base measure-
tments, computation of heights and incidental azimuth and time determinations.

Vigan to Aparri N: and W. coast of Luzon.
Capiz to Batan N. coast of Fanay.
Iloilo Strait and approaches Point Dumangas to Talisaya Point.
Danao River N. coast of Negros.
Puerto Galera Mindoro.
Mangarin Bay and Ilin Strait Mindoro.
Correcting computed triangulation to accord with new data:
San Fernando to Bolinao W. coast of Luzon.
San Fernando Harbor . W. coast of Luzon.
Santo Tomas Harbor W. coast of Luzon.
Bolinao Harbor ’ . W. coast of Luzon.
Sual Harbor : W. coast of Luzon.

ASTRONOMIC COMPUTATIONS.

Differences of longitude:
Cuyo, Cuyo, and Iloilo, Sanay.
San Jose de Buenavista and Iloilo, FPanay.
Ormoc, Leyle, and Surigao, Mindanao.
Calapan, Mindorc, and Romblon, Romblon.
Batangas, Luzon, and Romblon, Romblon.
Masbate, Masbale, and Romblon, Komblon.
Boac, Marindugue, and Romblon, Romblon.
Abstracts of 17 volumes containing observations to determine differences of telegraphic longitude
were prepared and the adjustment of the longitude net in the Archipelago was made.

TERRESTRIAL MAGNETISM.

Observations for magnetic declination, dip, and horizontal intensity at:

Batangas Boac Calbayoc
Calapan Catbalogan Cuyo

Iligan Legaspi Romblon
Surigao San Jose de Buenavista Valle Hormosa

Magnetic declination were computed at 18 other stations.
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HYDROGRAPHY,

Tabulations of hourly tide readings were made from records with self-registering gauges at the
following stations for the periods stated:
Manila, 10 months,
Iloilo, g months,
Capiz, 2 months. )
Inampulugan Island, 2 months,
Puerto Galera, 2 months,
Mangarin Bay, 2 months.
Port Sual, 8 months.
The regular list for issue of the Notices to Mariners now calls for 734 copies of
each edition, and 11 numbers were published in the period covered by this report.
Drawing.—The chief duties of the Drawing Division are: the inking of topo-
graphic sheets and the plotting, inking, and verification of such hydrographic sheets
as can not be completed in the field; the preparation of projections for field parties; and
the preparation of finished drawings for chart publications. At the date of the last
report the force of draftsmen comprised Messrs. P. B. Castles and J. P. Keleher in
charge of the subdivisions of the division, and 10 native draftsmen. In January the
force of native draftsmen was increased to 15, and on the departure of Mr. Castles the
entire charge of the division devolved upon Mr. Keleher, who is still in charge,
Reduction of tide staff readings and comparisons with a principal station were
made for Siete Pecados, Santa Ana, Batan, Dagupan, and Bulinao.
Reductions of soundings were made as follows:

Volumes,
Lingayen Gulf 24
Tloilo : 18
Guimaras Strait 8

Capiz and Batan 7
Puerto Galera 7
Mangarin Bay ' 7
Danao River 5

MISCELLANEOUS.

Duplicates were prepared and verified of all records not completed in field and of
all computations and abstracts of results prepared or received in the suboffice. Infor-
mation in the shape of descriptions of stations, instrumental constants, and triangula-
tion sketches was supplied to field parties and in reply to requests from various sources.

"The local values for magnetic declination and standard geographic data were prepared
for charts in process of construction.

Sailing Directions.—In the nautical information section, Mr. J. C. Dow, Nautical
Expert, in charge, continued the preparation of the ‘‘ Notices to Mariners,’” wherein
the earliest information of all changes of which reliable information can be secured and
which are of importance to mariners is communicated to the public. In addition to this
work Section II, Philippine Island Sailing Directions, southwest and south coast of
Luzon from Manila to San Bernardino Strait, was revised and published; Section IIT,
Sailing Directions for the coasts of Panay, Negros, Cebu, and adjacent islands, and Sec-
tion IV, Sailing Directions for the coasts of Samar and Leyfe and the east coast of
Luzon were revised, rewritten to a large extent, and sent to the printer. The prepa-
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ration of the Sailing Directions necessitated trips of inspection to the sections noted and
actual verification (where 1o recent surveys have been made) of all new material that
had been collected. The nautical information section in Manila offers all the coopera-
tion within its power to the maritime interests and every possible assistance that lies
within the capacity of a hydrographic office is always at the service of shipping interests.
The demand for the Sailing Directions is evidence of the importance of the work.

The work of verifying every step in the production of the charts which insured
the independent checking of every sounding, position and feature which they contain
was done by the Chief of the Bureau, the Chief Draftsman, Mr. Charles C. Yates,
Assistant, July 11 to December 31, and Mr. William Bowie, Assistant, April 23 to
June zo.

The work of the native draftsmen is surprisingly excellent and their services are
worthy of great praise, but as only two of them ever had experience in the class of
avork on which they are now engaged, scarcely anything can be left to their initiative
and the work of supervision has to be incessant and untiring.

Statement of work executed between fuly r, 1903, and June 30, 19o4.

Topographic sheets inked.

Dagupan, Lingayen Gulf............... ... ... e 1-10 000

| No. | Title. Scale,
1 : Plane table location of hydrographic signals, Lingayen Gulf ....... ... 1-60 000
2 | Northward from San Fernando ... 1-20 OVO
3 - Darigayos and vicinity. ... ... ... . e I-20 000
4« Candon and vicinity ... ... o e 1-20 000 |
5 P Santa Cruz to Bangar ... . ... e 1-20 OO0
6 | Solvec Point to Santiago. .. ... i e I-20 VOO |
7 Point Dileto Solvec . .. ... ...t e : 1-20 000
8 | Tapog Bay to Point Solot ...........oviiiii i [ 1-20 000
G CUITINAO ... e ! I-5 voO
1O LAapPOK o e e e Cee 1-20 000
IT Pasusruill Lo e e e e 120 00O
12 0 DT e .. -5 0Co
13 Cape Bojeador... ... .. . L L 1-20 00V
14 i BanguitoPuac Point .. ... o L i 1-20 000
15 . Puac Point to Masisi... ... ... ... .. o 1-20 000 |
16 | Masisito Abulug River. ... ... ... .. 1-20 000 .
17 - Abulug River to Aparri .. ... 1-20 000 !
18 | Danao River (uppersection) .. ... ............ .. i I-5 000
19 I)zmaoRi\'er?10\\'crscction)....“.....4......................‘.‘...E -5 0VO
20 - Danao River—entrance to Xscalante ... ... ... o o oo ' 1-10 000
21 Capizand Approachies ...... .. .. ..o i 1-20 000
22 © Batan and Approaches. ... ..o i 1-20 0V0
23 | Agodaya Point to Alegria Point ....... ... ... .. ..o i 1-20 00O
24 | Guimaras Strait, Inampulugan Island. ... ... ... .. ... ... . ... i 1-20 000
I 25 | Iloilo Strait (middle portion)... ... ..... ... ... ... e ! I-10 €OO
! 26 | Otonand westward ... ... I-10 000 |
! 27 1 T10110 . o o e e ; 1-10 000 |
© - 28| Iloilo Strait (Naburul Island to Lusaran Light-house) .............. ... 1-10 0oL
2g | Hoilo Strait, Molo and vicinity. ........ .. ... . ... oL 1-10 000
30 | Northwest coast of Guimaras (Bondulan Point to Naburul Island)..... I-20 000
31 Hollo RIVEr ..o e 1-2 500
32 | Eastern entrance Iloilo Strait ...... ... ... ... ... 120 VOO
| 33 | Nayon Riverto Point Caiman....................................... | I-20 000 |
i 34 | Port Galera and VaraderoBay ........... ... ... ... ; 1-10 000
| 35
|
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Hydrographic sheets.

I21

No. | Title. | Scale,
1 | Bolinao to San Fernando ............. 1-60 oo plotted, inked, verified.
2 . Point Verde to Panacalan Island ... ... 1-15 ooo plotted, inked, verified.
3 | Northwest of Bolinao ................. 1-15 ooo plotted, inked, verified.
4 | Dagupan River and entrance.......... 1-10 ovo plotted, inked, verified.
5 | Northwest part of Lingayen Gulf. .. ... 1-15 ooo plotted, inked, verified.
6 | San Isidro to Point Verde............. © 1-10 owo plotted, inked, verified.
7 | General sheet, Lingayen Gulf......... . 1-60 ooo plotted, inked, verified.
8 | Mangarin Bay................ P © 1-20 oou plotted, inked, verified.
9| Mangarin Bay..................... ... I 1-10 ooo plotted, inked, verified.
10 Port Galera . ............ ... ..o ... - 1=5 ooo plotted, inked, verified.
11 ‘ Varadero Bay ..................... ... 1-5 ooo plotted, inked, verified.
! 12 I)zu;aq Ri\)/er (entrance and lower part | 1-5 ooo, plotted, inked, verified.
i i of river).
13 | Danao River (uper part).............. -5 oo, plotted, inked, verified.
14 Danao River to Escalante............. 1-10 oo, plotted, inked, verified.
15 West part of Sorsogon Bay.. ........ | 1-20 oovo, plotted, inked, verified.
16 San Pedro Bay ............... ... .... i 1-40 ooo, plotted, inked, verified.
17  South coast of Samar................. I I-40 oov, plotted, inked, verified.
18  Southwest coast of Leyle.............. i 1-40 000, verified,
19 ‘ Calauga Bay ......................... ' 1-20 oov, verified.
20 | Laganoy Gulf (south shore of Catan- | 1—40 ooo, verified.
‘ | duanes Island).
! 21 | Lagonoy Gulf, inshore............... 1-40 oou, plotted, inked, verified.
22 | Lagonoy Gulf, general hydrography.... 1-80 oo, verified.
23 | Tabaco Bay and eastward ........ .. ... ' 1-40 oov, verified.
' 24 Toilo Harbor ......... ... ... .. .... 1~-10 000, plotted, inked.
25 Fastern entrance Iloilo Strait ......... 1-15 ovo, plotted, inked (half completed).
26  IoiloRiver. ........ ...l 1-25 000, plotted, inked.
‘ 27 + Hoilo Strait ... ... ... o oo, 1I-10 000, plotted, inked.
28 | West coast of Guimaras Island, be- | 1-10 ooo, plotted, inked.
i tween Naburul Island and Lusaran
‘ i Light-House.
29 i Capiz and westward ....... ... ... ... 1-15 000, plotted, inked (half completed).
. 30 | Batan and approaches ................ 1-15 oo, plotted, inked (half comp]etedg.
31 | Southwest coast of Leyle ... ... .. .. 1-40 00w, verified.
32 ‘ San PedroBay ....................... 1-40 000, verified.
33 | Dagupan (Lingayen Gulf) ......... ... 1-10 000, plotted, inked, verified.
| B — 1 I e m
Charts completed.
No. Title. Scale.
4715 | Southeastern partof Luzon. . .......... i 1=400 000, sent to Washington for publica-
tion.
4718 | Panay, Negros,and Cebaw . ......... ... 1-400 000, sent to Washington for publica-
. : tion.
4719 | Leyte and Surigao Strait ........ ... .. I-4ou ovo, sent to Washington for publica-
tion.
4221 | Albay Gulf and part of Lagonoy Gulf..; 1-100 ovo, chart printed.
4426 | Southwest coastof Leyte.............. D ietoo ooo, chart printed.
Plan of Maasin....................... i 1-10 000, chart printed.
4262 | Cagayan River ....................... * 1-80 000, chart printed.
4264 | Salomague . ... ol 1-20 000, chart printed.
4344 | Port Galera and VaraderoBay......... 1-10 000, chart printed.
4451 | Approaches to Catbalogan.......... ... 1-50 ovo, chart printed.
4450 | San Juanico Strait and Tacloban Har- | 1-50 oo, chart printed.
bor.
Tacloban Harbor ..................... 1-20 voo, chart printed.
4263 | Port San Vicente.....................i 1-20 000, chart printed.
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Charts completed—Continued,

No. | Title. Scale. l
l —_— —_— _— e
4343 | Puerto Princesa ...................... | 1-40 000, chart printed. |
4219 | Passages between Luzon and Masbate ; 1-100 000, sent to Washington for publica-
i _and Sorsogon Bay. tion.
4321  Southern partof Mindoro and Semerara | 1~100 000, sent to Washington for publica- ‘
| Islands, plan of Mangarin Bay. tion, X
4613 Iligan Bay ........... ... .o iiunnes 1-40 ooo, sent to Washington for publica- I
i tion,
Plans:
?11;:3:2? """"""""""""" I-100 000, sent to Washington for publica-
Inamucan........................ tion.
4241 P Sual Harbor ......................... I-15 000, sent to Washington for publica-
tion.

4643 : Anchorages on south coast of Mindanao.| Sent to Washington for publication.
4453 | Harbors of Marinduque and Tablas | Sent to Washington for publication.

Islands.
4455 | Harbors on coast of Masbate .......... Sent to Washington for publication.
4454 ' Harbors on Burias and Ticao Islands...| Sent to Washington for publication.
4452 ; Danao River and approaches .......... I-10 000, sent to Washington for publica-

tion.

Miscellancous work.

Nine topographic sheets showing surveys from Vigan to Claveria were traced for
the provincial government of Ilocos Norte. -

One draftsman was employed for two weeks in the determination of the areas of
the friars’ land (under the bureau of engineering).

A number of projections were prepared for field parties and some tracings were
made for the army, constabulary, and treasury. The time of omne draftsman was
exclusively required to color lights, buoys, and beacons, and correct the published
charts to date of issue.

MISCELLANEOUS DIVISION.

Mr. W. H. MacDonald, Chief Clerk. This division attended to the correspondence
of the office, kept the files, copied all accounts, reports, and descriptive sheets, made a
record of all party and office expenses, checked the inventories, and supervised all
repairs, and had the care of all government property. Mr. MacDonald also had charge
of the distribution of the published charts and the accounts with chart agents and
attended to the distribution of all publications.

The number of charts distributed for official use or disposed of by sale in the

islands from July 1toJune 3o was ......... .ttt e 4 251
Number of charts received from the Coast and Geodetic Survey Office in
Washington from July 1, 1903, to June 30, 1904. .. ......oovrviievnnnnnn... 4 125

The number of charts printed in Manila, July 1, 1903, to June 30, 1904 was. ... 3 366

Between July 11 and February 2, in addition to his duties in connection with chart
verification, Mr. Charles C. Yates, Assistant, was engaged in the preparation of pre-
liminary plans and specifications for the construction of alaunch and the steamer which
is now being built at Hongkong, China.
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The Survey is indebted for many favors to the bureaus and offices of the general
and insular governments, and particular acknowledgment is made of valuable informa-
tion and material help received from the bureaus of coast guard, transportation, and
engineering, from the chief quartermaster, the chief engineer officer, and the chief signal
officer of the United States Army in the Philippines, and from the masters of the mer-
chant marine, and who attest by their ready response to requests for cooperation, their
appreciation of the efforts being made to improve the charts and Sailing Directions of
the Philippine Islands up to the requirements of modern standards.

The cost of the Survey, as in the past year, has been met by a division of expenses
between the United States and the insular government. The United States has
defrayed all the expenses for the field officers and experts detailed for service in the
islands, the lithographing, engraving and publishing of charts, and furnished the
instrumental outfit and supplies from the United States. The insular government has
defrayed the local field and office expenses, maintained the steamer Rescarck, and is
paying for the construction of the surveying vessel now being built at Hongkong.

TOPOGRAPHY, PHILIPPINE ISLANDS. Joun~ BacH.
TRIANGULATION.

The survey of the west coast of Luzon north from Santa Cruz was assigned to
Observer John Bach. He reached Santa Cruz on March 24 and began work immedi-
ately. A small triangulation was extended along the coast to the northward, and on
June 30 was in progress in the vicinity of Agno. A topographic survey was also made
along the coast within the same limits. Mr, P. A, Staples, Aid, served in the party
during the season.

BAsSE MEASUREMENT. PHILIPPINE ISLANDS. WILLIAM BOowIE.
HyDROGRAPHY.

TOPOGRAPHY.

TRIANGULATION.

JouN BacH, Observer.
C. M. Srarrow, Aid. Sept. 26 to Jan. 25.
P. A. STAPLES, Aid. Feb. 5 to Feb.25.

SUMMARY OF RESULTS.

Base measurement:
1 base line measured.
Current observations:
5 stations occupied.
Hydrography:
287 square miles area covered. .
969 miles lines sounded.
31 790 soundings made.
3 tide stations established.
§ current stations occupied. .
5 hydrographic sheets completed.
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Topography:
108 miles shore line surveyed.
18 miles shore line rivers surveyed.
7 miles shore line creeks surveyed,
15 miles roads surveyed.
8 topographic sheets completed.
Triangulation:
289 square miles area covered.
30 stations occupied.
91 geographic positions determined.

The survey of the region in the vicinity of Iloilo, Panay, was assigned to Assistant
Bowie. He organized a party in Manila and started Mr. John Bach, Observer, to the
field on August 3 in charge of the party and outfit. He proceeded to Iloilo and began
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Hydrography, topegraphy, and triangulation, Philippine Islands,

work on the 6th. Mr. Bowie left Manila on the 8th and found the party at work when
he reached Iloilo. '

A self-registering tide gauge was established at Iloilo and a base line was measured
in the vicinity. A topographic and hydrographic survey, based on triangulation, was
then made to cover Iloilo Harbor and Strait to its eastern entrance, where the reefs
and shoals lining the strait were thoroughly developed.

The Tloilo astronomic station was connected with the triangulation after completing
the work to the eastward, and the triangulation and topography were extended from
the base line to the southwest corner of Guimaras Island and westward along the coast
of Panay for a distance of 12 miles. The positions of some spires and mountain peaks
within 36 miles to the westward were determined. A complete hydrographic survey
was made of that portion of the west coast of Guimaras Island between Nabural Island
and Lusaran Light-house, including Ports Santa Ana and Igan. A detailed hydro-
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graphic survey was made of the Iloilo River and of the approach to the United States
Army pier and landing at Buena Vista, Guimaras Island. The topography included
the details visible from the shore line. Current observations were made at five stations,
at one of which, in Iloilo Harbor, the observations were continued for twenty-four
hours at spring tide. A continuous record was obtained on the self-registering tide
gauge during the progress of the work, and it was left in operation in charge of a
native under the direction of the provincial supervisor. For reduction of soundings
distant from this gauge, observations were made on staff gauges established at Siete
Pecados and at Port Santa Ana.

The field work closed on February 25 and the party returned to Manila. Mr,
Jolin Bach did the triangulation work and assisted in the hydrographic and topographic
work. Mr. Sparrow did topographic work and Mr. Staples assisted in the hydrographic
work. Mr. Bowie reports that all these officers did their work faithfully and well.

PHILIPPINE ISLANDS.

ASTRONOMIC OBSERVATIONS. R. B. DrricksoN, Commanding,
BASE MEASURKEMENT, Steamer Rescarch.

HYDROGRAPHY.
MAGKNETIC OBSERVATIONS.
TOPOGRAPITY.

TRIANGULATION.
N, G. Gravson, Watch Officer. July 1 to June 4.
G. W. HIUTCHUESON, Chicf Engincer.
W. W. MARKOE, Surgeon. July 1 to Sept. 20.

F. B. LLorEN, Aid.
M. ELLIOTT, Obserer.
SUMMARY OF RESULTS.

Astronomic observations:
1 azimuth determined.
Base measurement:
3 base lines measured.
Hydrography:
I 590 miles lines sounded.
42 584 soundings made.
6 tide stations occupied.
8 current stations occupied.
2 hydrographic sheets completed,
Magnetic observations:
4 stations occupied.
Topography:
134 square miles area covered.
85 miles shore line surveyed.
15 miles roads surveyed.
3 miles shore line of creeks surveyed.
7 miles shore line of rivers surveyed.
2 topographic sheets completed.
Triangulation:
155 square miles area covered.
24 stations occupied.
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On July 1 the survey of the entrance of Danao River, Negros, was in progress
under the direction of Assistant Derickson, commanding the steamer Rescarci. The old
triangulation stations were recovered and the topographic survey was extended 6 miles
up the river and along the coast to Escalante. A traverse line was run across the land
between Escalante Bay and Danao River and the survey of the shore line was extended
around Point Ocre. The hydrographic survey was made in connection with the other
work. The difficulty of obtaining fresh water delayed the work considerably during
the season. This work closed on August 5. The necessary preparations were made,
and the survey of Capiz Roads on the north coast of Panay began on August 17. A
triangulation was extended from the geographic station at Capiz to Port Batan and a
survey was made of the shore line between these places. A hydrographic survey was
made of Port Batan and of Capiz Roads, but the shifting of the monsoon prevented the
completion of the hydr