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LETTER OF TRANSMITTAL.

DEPARTMENT OF COMMERCE AND LABOR,
OFFICE OF THE SECRETARY,

Washington, September 15, roxx.
SIr: In compliance with the requirements of section 4690, Revised Statutes, I
have the honor to transmit herewith, for the information of Congress, a report sub-
mitted to this Department by Mr. O. H. Tittmann, Superintendent of the Coast and
Geodetic Survey, showing the progress made in that work during the fiscal year ended
June 30, 1911. It is accompanied by maps illustrating the general advance in the

operations of the Survey up to that date.
Respectfully, BEN]. S. CABLE,
Acting Secretary.
The SPEAKER OF THE HOUSE OF REPRESENTATIVES.

LETTER OF SUBMITTAL.

DrePArRTMENT OF COMMERCE AND LABOR,
* CoasT AND GEODETIC SURVEY,
Washington, September 135, 1911.

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, 1911. It is accompanied by maps illustrating the general advance in
the field work of the Survey up to that date.

Respectfully, O. H. TITTr™MANN,
' Superintendent.

To Hon. CHARLES NAGEL,

Secretary of Commerce and Labor.
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REPORT OF THE SUPERINTENDENT.

WORK OF THE YEAR.
FIELD WORK.

Work during the year has included surveys along the coasts of the United States
and outlying Territories, including Alaska, Hawaii, and the Philippines, and triangu-
lation, leveling, gravity, and magnetic work in the interior States and Territories. '

A reconnoissance for primary triangulation to extend from the thirty-ninth parallel
triangulation in the vicinity of Colorado Springs, Colo., to the Canadian boundary
was begun in Colorado early in May, and by the end of the fiscal year over 400 miles
of progress had been made. Provision was made for connections with triangulation
stations of the United States Geological Survey, section corners of the General Land
Office, and with monuments of several State boundaries. The line follows approxi-
mately the one hundred and fourth meridian.

One party was engaged in primary triangulation, one in reconnoissance for primary
triangulation, six in revision of triangulation, one in gravity work, and one in determi-
natiotis of latitude, longitude, and azimuth.

The Texas-California arc of the primary triangulation extending from central
Texas to the Pacific coast, connecting the ninety-eighth meridian primary triangulation
in the vicinity of Weatherford, Tex., with the Pacific coast triangulation in the vicinity
of San Diego, Cal., was completed during the year. It is connected with the United
States and Mexican bounidary at a number of places and is joined to and correlates a
number of detached Government surveys. It furnishes the geographic positions
on the United States Standard Datum of more than 200 points which can be used to
control future public surveys within the region traversed.

Tidal observations have been recorded at a number of permanent stations and at
temporary tidal stations maintained in the progress of the field work. - Observations
of currents along the Atlantic coast have been carried on with the cooperation of the
Bureau of Lighthouses, and arrangements have been made with the Bureau of Education
of the Interior Department and the Revenue-Cutter Service of the Treasury Depart-
ment by which tidal observations on the coast of Alaska will be obtained at numerous
points at a nominal cost to the Government. _ )

Exchange of data with the United States Engineers, the Bureau of Lighthouses,
the Hydrographic Office of the Navy Department, the General Land Office, the Geological
Survey, and the Isthmian Canal Commission, has been continued as heretofore.

The collection of information for the Coast Pilot and for the correction and revision
of charts on both the Atlantic and Pacific coasts, and in Alaska, Hav('aii, and the
Philippines has been continued. '

A number of parties have been engaged in making magnetic observations at
numerous points in the United States, in Alaska, Porto Rico, and Hawaii, and magnetic
observations have been made on vessels of the Survey at sea whenever practicable.

7



8 COAST AND GEODETIC SURVEY REPORT, 1g11.

Work at the latitude observatories at Gaithersburg, Md., and Ukiah, Cal., main-
tained by the International Geodetic Association, has been continued, under the direc-
tion of the Superintendent, and the results have been transmitted to the association.

A zenith tube designed by Dr. F. E. Ross for the determination of the latitude
variation by a photographic method has been installed at Gaithersburg. This under-
taking was rendered possible by a special grant from the International Geodetic
Association.

An officer of the Survey has served as a member of the Mississippi River Com-
mission, in addition to other duties, and another has been continuously employed in
cooperation with the Maryland State Board of Shell Fish Commissioners. This officer
was also authorized to supervise the survey of certain portions of the oyster beds in
the State of Delaware, without expense to the Government.

Assistance was rendered by furnishing points, location of stakes, etc., to the Fish
Commission of the State of North Carolina and points were determined by triangulation
for use in the survey of the oyster beds of the States of Alabama and Mississippi.

Latitude, telegraphic longitude, and an azimuth were determined at Fairbanks
and Tanana, Alaska, at the request of the United States Geological Survey. The
latitude and longitude of a point in the grounds of the American Museum of Natural
History in New York City were also determined.

On the Atlantic coast hydrographic surveys were made on the coast of Maine,
Massachusetts, New Jersey, Maryland, Virginia, and Florida, and field work for the
Coast Pilot has covered the coast from Maine to Rhode Island. Four vessels and one
land party were employed in the work, as follows:

Steamer Backe: Hydrography of Nantucket Shoals, examination of Five Fathom
Bank off Cape May, triangulation and hydrography near Key West, search for a reported
shoal near Rebecca Shoal Lighthouse and for another shoal reported near Marquesas
Rock Buoy; incidentally, the position of the steamer Luckenback while stranded on
New Ground Shoal and the position of the wreck of the schooner Hannak M. Bell on
Elbow Reef were determined.

Steamer Endeavor: Hydrographic surveys in Buzzards Bay, Mass., assisting the
steamer Bache in determining the positions of buoys for use in the survey of Nantucket
Shoals, hydrography of Chesapeake Bay between Smith Point and Cherrystone Light,
and determination of the positions of lights and beacons in Mobjack Bay, Va.

Schooner Maichless: Revision of the hydrography of the James River from the
vicinity of Newport News and the triangulation and topography from Jamestown Island
to Petersburg and Richmond, Va., and revision of the hydrography, triangulation, and
topography of the York River.

Steamer Hydrographer: Engaged in Coast Pilot examinations along the coast from
Calais, Me., to Point Judith, R. I., for the field revision of the Atlantic Coast Pilots,
Parts I-11, and IIl.

Wire-drag work was done on the coast of Maine in Penobscot Bay, and in Long
Island Sound south of Clinton, Conn.

Improvements have been made in the mechanical appliances used in connection
with the wire drag, permitting the increase in the length of the drag to any desired
extent, and enabling a larger area to be covered in a less time than heretofore.
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On the Pacific coast general surveys were made on the coast of Alaska by six vessels
of the Survey during the season available for work. During the intervening time one
of these vessels was employed on the coast of California, two on the coast of Washington,
and one in the Hawaiian Islands, as follows:

Steamer Explorer: Triangulation, topography, and hydrography of Bristol Bay,
Alaska, examination of the mouth of the Kuskokwim River, hydrography and topography
of the island of Oahu, Hawaii, completed.

Steamer Patterson: Triangulation, topography, and hydrography in Cook Inlet,
Alaska; offshore hydrography of the coast of California between Bodega Head and
Cape Arena, and of the coast northward of San Francisco; general surveys on the coast
of Alaska in the vicinity of Dolgoi Island.

Steamer Gedney: Survey of Tongass Narrows, southeast Alaska, and of Wrangell
Strait; topography and hydrography at the head of Portland Canal; chart revision
work in Puget Sound; and survey of the entrance to Willapa Bay, Wash.

Steamer McArthur: Survey of Cook Inlet, Alaska, north of the Forelands; survey
of Grays Harbor, Wash.; examination of Perouse Glacier and Icy Bay, Alaska, and
additional hydrography in Katalla Bay.

Steamer Taku: Survey of shores of Knights Island, and of Prince of Wales Passage,
and Bainbridge Passage, Alaska; location of aids to navigation in Cordova Bay.

Steamer Yukon: Surveys on east shore of Cooks Inlet, Alaska, south of the Forelands.

Five parties were engaged in the field revision of charts in various localities on the
Atlantic and Pacific coasts. o

Magnetic observations were made at the regular observatories at Cheltenham, Md.,
Tucson, Ariz., Honolulu, Hawaii, Sitka, Alaska, and Vieques, P. R., and the magnetic
declination, dip, and intensity were determined by field observers at about 350 stations
on land and in 24 localities at sea by the vessels of the Survey.

Self-registering tide gauges were maintained at Portland, Me., Fort Hamilton, N. Y.,
Philadelphia, Pa., Baltimore, Md., Wilmington, N. C., Fernandina, Fla., Weeks, La.,
Galveston, Tex., San Diego, Cal., San Francisco, Cal., Seattle, Wash.

© The tide indicators at Fort Hamilton, N. V., Reedy Island, Del., and the electrical
tidal indicators in the rooms of the Maritime Association and at the Seaman’s Friend
Society’s Institute in New York City have continued in operation.

HAWAIIAN ISLANDS.

A complete survey of the island of Oahu has been made and data collected for the
Coast Pilot of the Hawaiian Islands.
Through the courtesy of the surveyor general of Hawaii, the Coast and Geodetic
Survey is furnished with records of tide observations made by the Territorial government.
A magnetic observatory is maintained by the Coast and Geodetic Survey at
Honolulu.
PORTO RICO.

A permanent magnetic observatory is maintained by the Coast and Geodetic Survey
at Vieques, P. R.
No surveying work was done in Porto Rico during the year.
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PHILIPPINE ISLANDS,

In the Philippines surveys have been conducted by the Coast and Geodetic Survey
steamer Pathfinder and the insular government steamers Fathomer, Marinduque, Rombion,
and Research, and by parties living on shore.

Surveys have been made of the following localities: Northeast coast of Mindanao
and adjacent islands; Mindoro, Panay, Masbate, Luzon, Semirara Group, and Tablas;
Mindanao Sea, central and western parts; Jolo Harbor and approaches; southwestern
coast of Mindanao, Basilan Strait; south coast of Luzon, Burias, and Masbate Islands;
southeast coast of Cebu; north coast of Mindanao; and north coast of Leyte. _

The field work in the Philippines completed to June 30, 1911, is estimated to cover
51.3 per cent of the whole coast line of the islands.

At the office in Manila the records received from the field parties have been exam-
ined, reduced, and checked wherever necessary, duplicates prepared, results of triangu-
lation adjusted, and elevations computed. Progress has been made in the preparation
and compilation of results and sketches for the publication of the Luzon triangulation.

The usual studies have been made for each proposed piece of field work from all
available sources of information; notes, specifications, and instructions for field parties
have been prepared and general supervision exercised over the technical details of the
field operations. )

Requests for data needed in surveys by the Army have been filled, in addition to
other calls for information.

Finished tracings have been made for chart publications, hydrographic sheets
plotted and completed, and topographic sheets inked and completed when necessary.

Sailing directions and notices to mariners for the Philippines have been prepared
and a large amount of original hydrographic information has been received and filed.

Lights and buoys on the charts have been colored and hand corrections to the charts
made when required.

The Survey has a representative on the lighthouse board of the Philippine Govern-
ment.

Progress has been made in the compilation by the geographic division of a general
map of the Philippines.

INTERNATIONAL BOUNDARIES.

Progress made in the survey and marking of the boundary line between the United
States and Canada and on the one hundred and forty-first meridian boundary between
Alaska and the British possessions, which is conducted under the direction of the Super-
intendent as Commissioner on the part of the United States, may be briefly stated as
follows: The party working on the northeastern boundary between Maine and New
Brunswick in the valleys of the St. John and St. Francis Rivers, conjointly with a Cana-
dian party, carried the triangulation and topography from the vicinity of Edmundston,
New Brunswick, to the head of Cross Lake, on the St. Francis River, a distance of
about 50 miles; and 18 boundary monuments were erected and determined in position
by triangulation. Work was resumed in the spring of 1911,

The party, also working in conjunction with a Canadian party on the St. Croix
River, began work in the neighborhood of Calais, Me., from which point the triangulation,
topography, and traverse line measurement were carried to the vicinity of Vanceboro.
From Woodland, Me., to the mouth of the river the survey is entirely completed.
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Work was resumed in the neighborhood of Woodland in the spring of 1911 and was in
progress at the close of the year.

The party engaged on the survey of the boundary line from Pigeon River westward
toward the Lake of the Woods carried the triangulation from South Fowl Lake to the
west end of Rose or Mud Lake. The topography of the boundary lakes and connecting
waterways between the same limits was completed, with the exception of Rose Lake.

During the season of 1910 the parties working on the northwestern boundary along
the forty-ninth parallel east of the Rocky Mountains completed 131 linear miles of tri-
angulation from a little east of the north fork of Milk to the Middle Branch of Poplar
River. Two base lines were measured, azimuth determined, and connection made with
the triangulation. In the spring of 1911 work was resumed and by the close of the
year about 40 miles of triangulation had been completed and the reconnoissance car-
ried 10 miles farther. Eighty-five monuments were set in the season of 1910, and about
30 miles monumented in May and June, 1911. During the same period the topography
was carried along the boundary for 131 miles and 161 miles of levels were run. Work
was resumed in the spring of 1911 and was in progress at the date of this report.

Work on the portion of the Northwestern boundary from a point at or near Short
Creek,a tributary of the Souris or Mouse River, tothe eastward, was continued during the
season of 1910 by a Canadian party, accompanied by a field officer of the Coast and
Geodetic Survey as American representative. The triangulation and topography of
the boundary were carried from Short Creek eastward to monument No. 170, nearly at
the eastern terminus of Turtle Mountain, a distance of 136.4 miles, but no monuments
were set east of 172. In all, 94 monuments were set. In April, 1911, the party again
took the field for the identification and establishment of monuments from the vicinity
of Bannerman, Mont., eastward.

The party engaged in the survey of the Alaska boundary at the head of the Big
Salmon River ran a line of precise levels from Skagway to the summit of White Pass;
connected the triangulation at the head of the Big Salmon River with that at the head
of Glacier Bay, strengthened the location of certain boundary peaks and extended the
topography over the region at the head of Muir Glacier.

A Canadian party, accompanied by a field officer of the Coast and Geodetic Survey
representing the United States Commissioner, was engaged at the beginning of the year
in marking the Alaska-Canada boundary at the head of Portland Canal. Work during
the season included the recovery of old triangulation necessary for the establishment of
monuments and the erection of the monuments and their connection with the triangula-
tion reference marks.

Work on the survey and marking of the boundary line along the one hundred and
forty-first meridian between Alaska and Canada was continued during the season of 1g910.

The demarcation of the boundary line (one hundred and forty-first meridian) was
extended from a point about 40 miles north of the Yukon River, where work closed in

. 1909, to a point 10 miles beyond the Rampart House, a distance of 155 miles. The line
projection was in direct charge of a Canadian surveyor, with an assistant surveyor repre-
senting the chief of the American party. The line cutting and monumenting were done
by a Canadian party. A vista 20 feet wide was cleared through the timber and small
aluminum bronze monuments were erected at intervisible points not more than 4 miles
apart. The monuments were connected with the triangulation. In all, 62 miles of vista
were cut and stadia line run, and 20 monuments placed.

Magnetic declination was observed at 15 stations.
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A Canadian party accompanied by an American surveyor was engaged in line
cutting and monumenting south of Sixty Mile River, completing the work not pre-
viously done from the Yukon River to Mount Natazhat Ridge.

COAST AND GEODETIC SURVEY OFFICE.

The work of the office includes, besides the executive and accounting departments,
the reduction and plotting of results obtained in the field and the preparation of these
results for publication in the form of charts, Coast Pilots, tide tables, notices to mariners,
reports, and special publications. These operations include computing, drawing, en-
graving, lithographing, photographing, electrotyping, and chart printing, as well as the
distribution and sale of the charts, Coast Pilots, and tide tables. Instruments required
for the use of field parties are repaired and in some cases constructed in the office, which
has a complete equipment for mechanical work.

Good progress has been made in all branches of the work, although the force
employed is not sufficient for the most efficient and economical administration, in view
of the increasing volume of work and the constant growing demand for the results of
the Survey.

Increases made in the compensation of the computers, engravers, and mechani-
cians, and in the lower grades of clerks, and of certain other employees have been of
considerable benefit to the efficiency of the personnel in enabling the Survey to retain
employees who would otherwise have sought advancement by transfer to other depart-
ments or in private employment.

A large amount of time and labor were devoted to answering calls for information
from the President’s Commission on Efficiency and Economy and the preparation of
data called for by Congress.

Improvements in methods and processes have been made in many branches of the
work, tending to increased output and improved quality of results,

The appropriation for the Coast and Geodetic Survey for the fiscal year ending
June 30, 1911, was $1,005,120, divided as follows:

Field expenses. ............ooo i $317, 400
Repairs and maintenance of vessels............................. . ..., 40, 000
Officersand men, vessels. .. ... ... ... .. i il e 245, 000

Salaries:
Superintendent and field force.............. ... ..o oL 160, 200
Office fOrCe . . .. oo e 192, 520
OffiCe @XPOIISES. . .. oottt ettt e e e 50, 000
otal. o i teeeareraeaeee 1,005, 120

GENERAL REMARKS.

The exacting demands of modern navigation, due to increased traffic, larger size
and draft of vessels, and the improvement of channels and harbors, require a corre-
sponding extension of the surveys required to keep the charts up to date. A new
chart may require extensive corrections soon after it is issued, and when the number of
corrections becomes very great, a new edition becomes necessary. Surveys must be
made at frequent intervals to keep pace with changes due to natural causes, to artifi-
cial improvements, changes in lights and buoys, and newly discovered rocks and shoals.
Many waterways formerly but little frequented are now extensively used, and the
great development of motor boating, has caused an extensive demand for accurate
charts of the inland waterways and shallower waters along the coast. Data concerning
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tides and currents and the deflection of the compass needle are necessary for the use of
the navigator and are embodied for his use on the charts and in the Coast Pilots and
Tide Tables and in other publications. The positions of lighthouses and other aids to
navigation must be accurately determined, and finally important channels and harbors
must be carefully gone over with the wire drag to make certain that no hidden dangers
have been overlooked by the ordinary methods of surveying.

While the whole of the Atlantic coast and the greater part of the Pacific coast of
the main portion of the United States have been covered by detailed surveys, resurveys
are constantly needed and will always be needed to furnish information required by
changed conditions.

Demands are constantly made for new surveys of harbors on the coast of Alaska,
as the development of that territory is largely dependent on accurate surveys of the
coast and waterways. To meet this need all the vessels of the Survey on the Pacific
coast have been employed on that coast during the season available for work.

Attention is again called to the importance of providing means for carrying a
scheme of triangulation down the valley of the Yukon River from the international
boundary to the mouth of the river as a basis for economic surveys in Alaska.

OFFICE OF ASSISTANT IN CHARGE.
ANDREW BRAID, 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 issued free, and of the sale of the
charts, Coast Pilots, and Tide Tables published by the Survey.

Details of the Office operations are given in Appendix 2.

OFFICE OF INSPECTOR OF HYDROGRAPHY AND TOPOGRAPHY.
J. J. GILBERT, Inspector.

The Inspector supervised the field work of the parties on the surveying vessels
and all other hydrographic and topographic work, including coast-pilot work in field
and Office. He prepared plans for the field work and the necessary instructions for
the chiefs of parties and recommended the approval of estimates for expenses and all
changes in personnel on the vessels when such changes became necessary. He made
monthly reports of the progress of the work and monthly statements covering all
employees not under civil-service rules.

Numerous trips of inspection were made by him in personally supervising the
repairs of the surveying vessels.

The routine work in connection with the enlistment of crews for the vessels and
the administrative examination of the accounts of the vessels was continued.

COAST PILOT.

The following publications were prepared and the proof was read: United States
Coast Pilot, Parts I-II, third edition; Supplement to Coast Pilot Notes on Bering Sea
and Arctic Ocean.
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VESSELS AND THEIR WORK.

Steamer ‘* Bache.””—On July 1 the Bache was at Boston undergoing repairs, on the
completion of which on July 14, hydrographic work on Nantucket Shoals was begun
and continued until October 20. Some minor repairs were made at Boston, and on
November g the vessel sailed for Lewes, Del., arriving there on the r1th. An examina-
tion of Five Fathom Bank, off Cape May, N. J., was taken up and continued until
December 22, when the Bache proceeded to Baltimore to take in stores and equipment
for the winter’s work. )

The vessel left Baltimore for Hampton Roads on January 8 with instructions to
make an examination of the shoals off Cape Charles, Va., but, owing to unfavorable
weather, this work was abandoned, and the steamer sailed from Norfolk for Key West
on January 24, arriving February 2. From that date until the end of June the party
was engaged in the extension of the triangulation from the vicinity of Key West to
Rebecca Shoal Lighthouse and northward to New Ground Shoal and the revision of
the hydrography through Boca Grande Channel and westward to New Ground Shoal.

Steamer ‘‘Endeavor.”’—The Endeavor was engaged in hydrographic work in Buzzards
Bay, Mass., which work was suspended from July 19 to August 2 in order that the ves-
sel and party might cooperate in the work of the steamer Bache in determining the posi-
tions of buoys on Nantucket Shoals. Leaving Buzzards Bay August 15 the vessel
arrived at Baltimore on the 22d. After taking in supplies the Endeavor left Baltimore
September 2 for her working ground in the lower Chesapeake, where she took up the
revision of the hydrography of Chesapeake Bay between Smiths Point and Cherrystone
Light and afterwards in Mobjack Bay. Work was still in progress at the close of the
year.

Schooner ‘‘Matchless.”—This vessel was engaged first in the revision of the surveys
of the James River until April 1 and of York River from April 10. On June 13 she
proceeded to Baltimore for repairs, which were in progress at the close of the year.

WIRE-DRAG WORK.

Wire-drag work was prosecuted on the coast of Maine at Tennants Harbor and in
Penobscot Bay and in Long Island Sound south of Clinton, Conn. A large number of
new reefs and shoals were discovered and least water found on many known reefs.

CHART REVISION.

Chart-revision work was done along the eastern coast of Virginia from Wacha-
preague Inlet to Cape Charles. The revision of the triangulation and topography was
completed and the hydrographic revision is well advanced.

" Revision of surveys for chart correction was done on the north shore of Long
Island and in Greater New York.

Chart-revision work was done on the coast of Massachusetts from Gloucester to
Plum Island; in North Landing River, N. C., including incidental triangulation; and
on the coast of Maine from Cape Neddick Roads to York.

Revision work was done on Délaware Bay and in the location of buoys and stakes
in Albemarle and Croatan Sounds in aid of the North Carolina Fish Commission.

The steamer Hydrographer was engaged during the summer of 1910 in the field
revision of Coast Pilots, Parts I-II and III. The work covered the coast from Calais,

N
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Me., to Point Judith, R. L. Work closed October 31, and the vessel returned to Balti-
more November 9, where she was docked and some small repairs made. She was laid

up for the remainder of the year.
The schooner Transit has been laid up near Morgan City, La., during the entire

year.
: PACIFIC COAST.

Steamer Explorer.”’—This vessel was engaged in the survey of Bristol Bay, Alaska,
and afterwards made an examination of the entrance to the Kuskokwim River. On
the completion of this work the vessel sailed October 5 for the Hawaiian Islands and
took up the survey of the island of Oahu, which was completed on February 20.

Sailing from Honolulu on February 28, the Explorer arrived at San Francisco on
March 13. Arrangements were made at once for extensive repairs needed to the vessel,
and this work was in progress at the end of the year.

Steamer ““Patterson.”’—The steamer Patlerson was employed duting the summer on
surveys in Cook Inlet, Alaska, and afterwards upon hydrography off the coast of Cali-
fornia. She sailed from her working ground in Alaska for San Francisco October 3,
arriving October 22. The vessel was undergoing repairs from November 24 to January
13, when she took up the hydrographic work oﬁ the coast of California, which was con-
tinued until March 15. The vessel was under repair from March 20 to about April 135.
She sailed for Seattle April 20, making soundings on the way off the coast of Oregon.
Arriving at Seattle April 28, she sailed May 4 for Unalaska, was at Ketchikan May 11
and 12, and arrived at the working ground near Dolgoi Island on May 18. Surveys
were begun at once in that locality and continued to the close of the year.

Steamer ‘‘Gedney.”’—The Gedney was engaged in surveys in southeastern Alaska at
Tongass Narrows; at the head of Portland Canal; and in Wrangell Strait. Closing this
work October 15, the vessel sailed for Seattle, arriving October 29. She was afterwards
employed upon chart-revision work in Puget Sound and the survey of Willapa Bay,
Wash. The Gedney was undergoing repairs from March 15 to May 23, after which the
work at Willapa Bay was taken up and continued to the close of the year.

Steamer * McArthur.”’—This vessel was engaged upon surveys in Cook Inlet, Alaska,
until September 28. She sailed for Seattle October 3, arriving October 21. The vessel
was then repaired. On November 25 she sailed for Grays Harbor, Wash., arriving
November 29. The survey of that harbor was continued until March 13, and on the
17th the vessel sailed for Seattle. Repairs were in progress between April 5 and 29.
On May 12 the McArthur sailed for Cook Inlet, Alaska, stopping on the way to make
examinations at La Perouse Glacier, Icy Bay, and Katalla Bay. The vessel reached
Seldovia June 2. Work in Cook Inlet was in progress at the close of the year.

Steamer “Taku.”—The steamer Taku was employed during the summer of 1910 in
the survey of the shores of Knight Island and of Prince of Wales Passage and Bain-
bridge Passage, Alaska. Several aids to navigation were also located in Cordova Bay.
Work closed September 23, and the Taku was laid up. On June 15 work was resumed
in Prince William Sound, Alaska, and continued to the close of the year.

Steamer *“Yukon.”—The steamer Yukon was engaged at the beginning of the
fiscal year in the survey of the east shore of Cook Inlet, south of the Forelands. Work
closed September 15, 1910. Work was resumed in Cook Inlet on June s, 1911, and was
in progress at the end of the year. '
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An officer of the Survey was engaged upon chart-revision work in southern Cali-
fornia and in San Pablo Bay until April, 1911.

The revision of the surveys of the Hawaiian Islands, and especially on the island
of Oahu, was carried on by a shore party, acting during the latter portion of the time
under the general supervision of the commanding officer of the steamer Explorer.

PHILIPPINE ISLANDS.

The details of the work in the Philippine Islands are contained in the report of the
Director of Coast Surveys at Manila, under whose immediate supervision all work in
those islands is carried on.

INSPECTOR OF GEODETIC WORK.
WuMm. Bowig, Inspector.

The duties of the Inspector were performed at the Office in Washington by corre-
spondence with field parties and by examination of records, computations, and reports.
" The most important event of the year in this branch of the Survey is the completion
of the Texas-California arc of primary triangulation, which extends from central Texas
to the Pacific coast. It connects the ninety-eighth meridian primary triangulation in
the vicinity of Weatherford, Tex., with the Pacific coast primary triangulation in the
vicinity of San Diego, Cal. It is connected with the United States and Mexican boundary
at a number of places and is joined to and correlates a number of detached Government
surveys. It furnishes the geographic positions on the United States Standard Datum
of more than 200 points, which can be used to control all future public surveys within the
region traversed.

There are g2 primary stations in the main scheme of this triangulation, and in addi-
tion 38 stations in secondary schemes, which provide for the connections with the United
‘States-Mexican boundary monuments and existing triangulation. The total area
covered by the triangulation is 48 400 square miles, the average length of line east of El
Paso being 17 rmiles, and thence to the Pacific coast 62 iniles. The maximum length of
line is about 121 miles. Two primary bases were measured and 24 primary azimuths
were observed. The total work was done in less than three years and six months, and
the observations in less than two vears and four months. The remarkable rapidity and
low cost of this work were due to the small amount of camp equipage used by each unit
of the party, the economical organization of the parties, and to generally favorable con-
ditions of weather.

Gravity work was continued throughout the year, and the intensity of the force of
gravitation was determined at 24 new stations, and 3 old stations were reoccupied.

The line of precise levels between Fort Worth and El Paso, Tex., was completed
during the fiscal year. The line of precise leveling between El Reno, Okla., and Jericho,
Tex., was extended 59 miles beyond the latter place in June, 1911. In all, 520 miles of
precise leveling was done during the fiscal vear.

An error of 1 meter was discovered near Sherman, Wyo., in the field work of the
large loop of leveling extending from Crawford, Nebr., to Pocatello, Idaho; Butte, Mont. ;
Huntley, Mont.; and thence back to Crawford. Another error of 1 meter had been
found between Pocatello and Butte in June, 1910. The closing error of this loop is now
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well within the desired limit. The necessary corrections will be made in the published
results.

Latitude, telegraphic longitude, and an azimuth were determined at Fairbanks and
Tanana, Alaska, at the request of the United States Geological Survey. The latitude
and telegraphic longitude of a point in the grounds of the American Museum of Natural
History in New York City were determined in June, 1911.

Excellent progress was made in revising the triangulation of the Gulf coast; in the
Delaware River the geographic positions of certain aids to navigation were trigo-
nometrically determined; and in North Carolina a party was engaged in connecting the
triangulation of the Neuse River, by the United States engineers, with that of the Coast
and Geodetic Survey. The revision of the old triangulation on the coast of Delaware,
Maryland, and Virginia, between Cape Henlopen and Cape Charles, was finished during
the fiscal yvear.

In connection with the revision, a base line 3,566 meters in length was measured at
Metompkin Island, Va.

A reconnoissance for primary triangulation, to extend from the thirty-ninth parallel
triangulation in the vicinity of Colorado Springs, Colo., to the Canadian boundary, was
begun at the southern end early in May. By the end of the fiscal year over 400 miles of
progress had been made. Provision was made for connections with triangulation stations
of the United States Geological Survey, section corners of the General Land Office, and
with monuments of several State boundaries. The line follows approximately the one
hundred and fourth meridian,

Three appendixes to the Annual Report for 1910, viz: Primary Base Lines at Stanton,
Tex., and Deming, N. Mex.; Triangulation in California, Part II; and The Measurement
of the Flexure of Pendulum Supports with the Interferometer, were prepared and pub-
lished during the year.

OFFICE OF INSPECTOR OF MAGNETIC WORK.
R. L. FARIs, Inspector.

The duties of this Office are the planning of magnetic work to be done in the United
States and their outlying territories; the inspection of the magnetic work in the field
and at the magnetic observatories; to recommend changes in the personnel and salaries
of magnetic observers; recommend the construction or purchase of new magnetic instru-
ments, or alterations of old ones when needed; recommend changes in design of instru-
ments or methods of observing to obtain better results or saving of time; and to supervise
the planning and construction of buildings for magnetic observatories.

It was not necessary to make any inspection trips into the field or to any of the
magnetic observatories during the year, except in the case of the Cheltenham Observa-
tory, which was twice personally inspected. All other inspection work was perfordme
at the Office by examination of the reports and records from chiefs of magnetic parties
and others engaged in magnetic work, and by correspondence.

The magnetic observatories at Cheltenham, Md.; Tucson, Ariz.; Honolulu, Hawaii;
Sitka, Alaska; and Vieques, P. R., were in operation throughout the year. In addition
to the magnetic observations, seismographs were kept in operation and meteorological
observations made at all of the observatories.

10827 °—11——2
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During the year a book of Directions for Magnetic Measurements was prepared
and published for the guidance of those engaged in making magnetic observations on

land and at sea.
MAGNETIC WORK ON LAND.

The magnetic elements (declination, dip, and horizontal intensity) were determined
at about 350 stations. The stations are distributed over 44 States and Territories
and outlying islands under the jurisdiction of the United States, as shown in the table
given below. This includes about 83 “repeat’’ stations.

Summary of results on land.

State. Localities. | Stations. eld lom:p ?&5 D:’;h:ﬂgon Dip results, I?é::lzt'y
Alabama. .................. 6 6 o 6 6 6
Alaska. ...l 50 50 1 59 3 3
Arizonma.................... 1 1 1 1 1 1
Arkansas.................. 7 15 1 15 7 7
California . 3 3 3 3 3 3
Colorado. .................. 4 4 4 4 4 4
Connecticut. ............... 10 10 2 10 10 10
Delaware. ..........cconnn 2 2 2 2 2 2
Florida,................... 2 2 1 2 2 2
Georgia. .........ooooovnuin 22 24 I 26 26 26
Hawaii 5 6 4 7 7 7
Idaho............oovvven. 3 4 4 4 4 4
Illinois 1 1 o 1 I 1
Towa................. ..., 1 1 [ 1 T 1
Kansas. . 1 1 1 1 1 b
Kentucky 13 13 1 13 13 13
Maine. . 16 16 4 16 16 16
Mary land. . 3 3 3 11 12 9
Massachusetts . I 5 3 5 5 5
Michigan. ................. 15 15 2 15 15 15
Minnesota. ................. 2 2 o 2 2 2
MlSSlSSlppl ................. 1 2 (] 2 1 1
Missouri. . 6 6 2 6 6 6
Montana.................. 5 5 2 5 5 [1
Nebraska. . 11 11 3 11X 1 1X
New Hamps}nre ........... 6 6 o 6 6 6
New Jersey.. .. e 10 10 2 10 10 10
New Mexico............... 2 2 1 2 2 2
New York................. 10 10 2 10 10 10
North Carolina............. 6 8 4 8 8 8
Ohio. vt 2 2 2 2 2 2
Oklahoma. ................. 22 22 2 22 23 22
Oregon,.............co.... 2 3 2 3 3 3
Pennsylvania. . e 8 8 2 8 8 8
Philippine Islands. ........[.......... - S R N P S
Porto Rico................. 1 1 bs 2 1 2
TeXAS. ..vvvevrrceneerennns 10 10 1 10 10 10
Utah........ 2 2 2 2 2 2
Vermont.................. 7 7 3 7 7 7
Virginia. .................. 14 15 3 15 10 10
Washington............... 6 7 3 7 3 3
West Virginia. ............. 8 9 2 9 9 9
Wisconsin................. 8 8 2 8 8 8
Wyommg ................. 4 4 3 4 4 4
Foreign countries. . . 1 1 1 1 1 1
Total................. 333 360 83 364 291 288
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MAGNETIC WORK AT SEA.

The magnetic work done at sea during the year by vessels of the Survey, was, as
heretofore, incidental to the surveying duties upon which they were engaged, and the
magnetic observations were made when the vessels were en route to and from their
fields of duty, or where opportunity offered on their working grounds. The following
table shows, approximately, the amount of magnetic- work done on board vessels of the

Survey during the year.
Summary of results at sea.

Results from swings. Course

- otljmervn-

1. General region. ons—

Vesse Dcyliuw Dip Inten- dc‘:‘ma’

tion. - sity. ré‘:ll:s
Hydrographer . ............ Atlantic.................... 4 ° o °
Bache........oovinievnnnnifeenen _do ..................... 10 10 10 )
Exploret. .....coooovvvninnn Pacific.................... . 7 7 7 10
Patterson.................. ceeendon 3 6 6 z
Total. ..oovvvvveenn oo 24 23 23 12

INSTRUMENTS.

An earth inductor for the Tucson Observatory has been received. Two compass
declinometers of a new pattern were completed during the year.

Exchange of information with other magnetic observatories, scientific societies,
and foreign government institutions has been continued as heretofore.

OFFICE OF THE DISBURSING AGENT.
Scorr NEssrr, Disbursing Agent.

The statement of disbursements of the Coast and Geodetic Survey required by law
to be made annually to Congress and published as a separate document gives an account
of the names and number of employees of different classes employed on the work, the
amount of their salary or compensation, the length of time employed, to whom pay-
ments were made under the different items of appropriation, and on what account and
the balances left of amounts appropriated for the fiscal year.

The Disbursing Agent of the Coast and Geodetic Survey also disburses the greater
portion of the appropriations made to the Department of State for the survey of the
boundary lines between the United States and Canada and Alaska and Canada.
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OFFICE OF THE EDITOR OF PUBLICATIONS.
Isaac Winsron, Editor.

The Annual Report of the Superintendent (pp. 1—-454) showing progress in the
work of the Survey during the fiscal year 1910 was completed and sent to the Public
Printer through the Secretary of Commerce and Labor on September 29, 1910. The
first proof of the report was received on November 20, 1910, and the last proof was
read and returned to the printer on March 22, 1911. Copies of the report were received

for distribution on April 22, 1911.
The publications of the Coast and Geodetic Survey during the fiscal year are given

in the following list:

Report of the Superintendent of the Coast and Geodetic Survey, showing the progress of the
work from July 1, 1909, to June 30, 1910. 454 pp., with the following appendices,
also published separately:

No. 3. Resultsof Magnetic Observations made by the Coast and Geodetic Survey between
July 1, 1909, and June 30, 1910. 70 pp-

No. 4. The Primary Base Lines at Stanton, Tex., and Deming, N. Mex. 30 pp.

No. 5. Triangulation in California, Part I1I. 258 pp.

No. 6. The Measurements of the Flexure of Pendulum Supports with the Interferometer.

19 PP-
Tables for a Polyconic Projection of Maps. Third edition. Special Publication No. s.

189 pp-

Table of Depths for Channels and Harbors, Coast of the United States, etc. 159 pp.

Arctic Tides. 104 pp.

Results of Observations made at the Coast and Geodetic Survey Magnetic Observatory at
Vieques, P. R., 1905 and 1906. 110 PP.

Results of Observations made at the Coast and Geodetic Survey Magnetic Observatory at
Baldwin, Kans., 1905 and 19o6. 108 pp.

Results of Observations made at the Coast and Geodetic Survey Magnetic Observatory at
Cheltenham, Md., 1907 and 1908. 122 pp. '

Results of Observations made at the Coast and Geodetic Survey Magnetic Observatory at
Honolulu, Hawaii, 1907 and 1908. 118 pp.

Survey of Oyster Bars, Charles County, Md. 62 pp.

Catalogue of Charts, Coast Pilots, and Tide Tables, 1911. 228 pp.

Supplement to Coast Pilot Notes on Bering Sea and the Arctic Ocean. 12 pp.

Supplement to Chart Catalogue of 1909. 4 pp-

Directions for Magnetic Measurements. 132 pp.

Tide Tables for 1912 (complete). 536 pp.

Tide Tables, Pacific Coast, for 1912. Reprint. 166 pp.

Philippine Islands Sailing Directions, Section II, Southwest and South Coasts of Luzon and
Adjacent Islands. Fourth edition. 102 pp.

Philippine Islands. Notices to Mariners, Nos. 4, 5, 6, 7, and 8 of 1910 and Nos. 1, 2, and 3
of 1911.



APPENDIX 1

REPORT 1911

DETAILS OF FIELD OPERATIONS




CONTENTS.

DU g B Oy . L. ittt ettt itnnee s et et ieae e ettt s ee et s esaannesnnnonannenernasnsssas

Special duty
22

23
40
45
54



DETAILS OF FIELD OPERATIONS.

UNITED STATES.

CONNECTICUT, MASSACHUSETTS, NEW JERSEY, NEW YORK, PENNSYLVANIA, VERMONT,
AND WEST VIRGINIA.

{J. R. BENTON.]

STATIONS occUPIED.—Connecticut: Canaan and Danbury. New Jersey: Boonton and Trenton.
New York: Albaay, Carmel, Catskill, Ellenville, Fonda, Hancock, Hudson, Liberty, Sandyhill, and
Schenectady. Pennsylvania: Carbondale, Easton, Hamburg, Harrisburg, Hazleton, and Tunkhannock.
Vermont: Barton, Burlington, Guildhall, Rutland, St. Johnsbury, Woodstnck West Virginia: Elkins,
Fairmont, Glenville, Grantsville, Parsons, and Spencer.

Observations to determine the value of the three magnetic elements were made at

the stations mentioned above during the summer season of 1910. The stations in West
Virginia were occupied between June 12 and 30, 1911.

COLORADO AND WYOMING.

. S. Busv.}

A reconnoissance for primary triangulation, to extend from the thirty-ninth paraifel
triangulation in the vicinity of Colorado Springs, Colo., to the Canadian boundary,
was begun at the southern end early in May. By the end of the fiscal year over 400
miles of progress had been made. Provision was made for connections with triangula-
tion stations of the United States Geological Survey, section corners of the General
Land Office, and with monuments of several State boundaries. The line follows
approximately the one hundred and fourth meridian.

Stations Pikes Peak-Bison were selected as a base, with Divide as third point, in
starting from the transcontinental triangulation. By June 30 the reconnoissance had
been extended to the forty-fifth parallel of latitude, and 29 primary points had been
located.

MARYLAND AND MASSACHUSETTS.

[J. B. BourELLE, Commanding Steamer Endeavor.]

SuMMaRrY OF RESULTS.—Hydrography: 172 square miles of area covered, 1 806 miles of lines
sounded, 79 186 soundings made. Triangulation: Old stations recovered, 31; new stations established,
I25.

Supplementary surveys were in progress in Buzzards Bay, Mass., on July 1 and the
work continued until August 16, except for the period July 16 to August 2, when the
work was suspended to allow the vessel to be used in determining the position of Nan-
tucket Shoals Lightship by triangulation. (See report by Assistant Hodgkins.)

23
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In Buzzards Bay tide stations were established at Mattapoisett and West Falmouth
and referred to the old station at Clarks Point by simultaneous observations. The
necessary hydrographic signals were erected at old triangulation stations or at new
stations established for the purpose, a number of selected areas were examined by
sounding, and the data needed for a revision of the charts of this region were obtained.

After completing the work in Buzzards Bay the vessel proceeded to Chesapeake
Bay and resumed hydrographic work in the vicinity of Tangier Island. )

Several selected areas between Smith Point and Cherrystone Light were examined
by sounding. The work continued until September 7, when it was suspended for three
days to determine the position of aids to navigation in Mobjack Bay. The work in the
open bay continued until December 7, when the hydrographic revision of Mobjack
Bay was begun. This work was completed on March 22, and the vessel proceeded to
Baltimore to be repaired. On May 10 the vessel resumed work in Chesapeake Bay, and it
was continued during the rest of the fiscal year.

Assistant Boutelle reports that the officers of the ship ‘““‘all worked faithfully and
diligently.”

MARYLAND.

[J. E. BurBANK.]

Work at the magnetic observatory at Cheltenham was continued during the year,
A continuous record of the relative force of the three magnetic elements was obtained
and observations to determine absolute values for the three elements were made at
regular intervals.
Twenty-three earthquake shocks were recorded on the seismograph during the
year.
DISTRICT OF COLUMBIA.

[W. H. BURGER.]

An additional base station for the relative determination of gravity was estab-
lished at the Bureau of Standards in Washington, and the necessary observations with
a pendulum were made on August 18, 19, and 20. This was the last field work done
by Mr. Burger, as his resignation as an assistant in the service became effective on
September 20, 1910, and soon afterwards he entered upon his duties as an instructor
in the department of engineering in the Northwestern University, at Evanston, Ill.

DELAWARE AND TEXAS.

[C. M. CapE.]

SUMMARY OF RESULTS.—Leveling: 769 kilometers of line completed, zo5 bench marks established.
Triangulation: Geographic positions of 7 aids to navigation determined.

The extension of the standard levels from Fort Worth to El Paso, Tex., was in
progress on July 1 in the vicinity of Abilene.

The route followed the Texas & Pacific Railway to Sierra Blanca and thence along
the joint track of the Texas & Pacific Railway and the Galveston, Harrisburg & San
Antonio Railway to El Paso. Both these roads granted the privilege of using veloci-
pede cars over their tracks, and the Texas & Pacific Railway also permitted the use of
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freight trains by the party. These privileges greatly facilitated the work and reduced
its cost.

The elevations of 18 bench marks established by the United States Geological
Survey and the United States Reclamation Service were determined. The elevations of
seven triangulation stations were also determined. The heat was excessive during the
summer months and rod thermometers showed a temperature of 127° F.

The work was completed on January 10, 1911.

From April 10 to May g Assistant Cade was engaged in determining the geographic
positions of aids to navigation on Delaware River.

Several triangulation stations previously established by the Corps of Engineers,
United States Army, and the Coast and Geodetic Survey were recovered and used for
this purpose. The work was suspended on May ¢ and preparations were made to
resume leveling work in Texas. This work began at Jericho, Tex., on June 1 and was
continued until the end of the fiscal year. The route followed the Chicago, Rock Island
& Gulf Railway to Amarillo, and thence along the Pecos & Northern Texas (Santa Fe)

Railroad toward Albuquerque.
NEW YORK.

{G. W. CLARVOE.]

In the early part of April an inspection was made of the tide indicator at Fort
Hamilton, N. Y., the indicator put in thorough repair, and the observer instructed in
the proper method of keeping it in operation.

An examination was also made of the tide gauge and the methods used in making
observations of sea-water densities,

The electrical tidal indicators at the office of the New York Maritime Association
and at the Seamen’s Friend Society’s Institute, in New York City, were also inspected

and put in order.
WASHINGTON.

[R. B. DErICKSON, Commanding Steamer Gedney.]

SUMMARY OF RESULTS.—Base lines: 1 secondary. Triangulation: 61 square milesof area covered,
20 signals erected, 21 stations occupied for observations of horizontal angles, 29 geographical positions
determined. Topography: 33 square miles of area surveyed, 71 miles of general coast line surveyed.
Hydrography: 10 square miles of area covered, 208.5 miles run while sounding, 7 ozg soundings, 1 tide
gauge established, 7 current stations occupied. Magnetic work: 3 magnetic stations occupied.

During the winter the party on the steamer Gedney was engaged in chart-revision
work in Puget Sound, covering the shores of the Sound from Alki Point to Brown Cove
on the east side of the Sound, the greater part of Vashon Island and Colvos Passage,
and from the north end of the passage to Manchester; also from Skiff Point, Bainbridge
Island, to Spring Beach, Port Orchard, including Eagle Harbor and Port Blakeley.

Upon the urgent request of the Chamber of Commerce of South Bend, Wash., and
of one of the United States Senators from that State, the survey of the entrance of
Willapa Bay, Wash., was begun early in May. This work was in progress at the close
of the year. The work in Willapa Bay includes sufficient triangulation for the control
of the other work, the topography of the points on both sides of the entrance, and the
extension of the hydrography of the entrance to a satisfactory connection with the old
work.
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VIRGINIA.

[O. W. FERGUSON, Commanding Schooner Matchless.)

SUuMMARY OF RESULTS.—Triangulation: go square miles of area covered, 84 signals erected, 7
observing tripods and scaffolds erected, 71 stations occupied for observations of horizontal measures,
04 geographic positions determined. Leveling: 26 elevations determined, 3.6 miles of levels run.
Topography: 38.2 square miles of area surveyed, 183.7 miles of shore line of rivers surveyed, 26 miles
of shore line of crecks surveyed, 58.5 miles of roads surveyed, g topographic sheets completed. Hydrog-
raphy: 136.5 square miles of area sounded, 621.7 miles run while sounding, 3 892 positions determined,
28 270 soundings made, 19 tidal stations occupied, 10 current stations occupied, 12 hydrographic sheets
finished.

On July 1 the party on the schooner Maichless was engaged in the revision of the
triangulation, topography, and hydrography of the James River. The hydrography
was revised from the vicinity of Newport News and the topography and triangulation
from Jamestown Island to Petersburg and Richmond. A topographical and hydro-
graphic survey of the Appomattox River was made extending from City Point to the
head of navigation at Petersburg.

On April 10 the revision of the surveys of the York River was begun, and this work
was continued until June 12, when the vessel was taken to Baltimore for repairs. The
triangulation of this river was carried from Yorktown to near Moodys Old Wharf, a
distance of 16 miles; the topography was completed to Biglers Mill, a distance of 10
miles, and the hydrography from the mouth of the river to Kings Creek 5 miles above
Yorktown, a distance of 13 miles. Current, tidal, and magnetic observations were
made at a number of stations while the surveys were in progress.

[S. FornEy.]

SuMMARY OF RESULTS.—Hydrography: 31 square miles of area covered, 156 miles of lines sounded,
5 6ot soundings made, 3 tide stations occupied, 2 hydrographic sheets completed. Topography: 48
square miles of area covered, 84 miles of shore line surveyed, 31 miles of shore line of creeks surveyed,
s miles of shore line of ponds surveyed, 2 topographic sheets completed. Triangulation: 240 square
miles of arca covered, 26 stations occupied, 32 geographic positions determined.

The revision of the survey of the coast of Virginia south of Wachapreague Inlet
was in progress on July 1 and the work was continued during the fiscal year. New
stations were selected and the triangulation was extended southward to Cape Charles.

A topographic survey of the shore line was completed from a point above Wacha-
preague Inlet to the south end of Cobbs Island, including the whole shore line of Cobbs
Island and extending well inside the entrances to Wachapreague Inlet and Little and
Great Machipongo Inlets.

Hydrographic work was done on Ship Shoal and Sand Shoal, in Great and Little
Machipongo Inlets, and in the vicinity of Fishermans and Smiths Islands, where changes
in the shore line made such work necessary for chart correction.

GEORGIA.

[O. B. FrRENCH.]

In March (8~11) chart revision work was done in the vicinity of Brunswick, Ga.

The geographic positions of three aids to navigation were determined and the
survey of the shore line between the quarantine station and the town of Brunswick, a
distance of 3 miles, was revised to locate existing wharves. Some large buildings in
the vicinity of St. Simons Lighthouse were also located.
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ALABAMA, MISSISSIPPI, AND TEXAS.

{J. C. GauGer.]

SUMMARY OF RESULTS.—T 805 square statute miles covered by triangulation, 319 geographic posi-
tions determined, g1 signal poles and 11 scaffold signals erected, and 85 stations occupied for horizontal
measures. Total length of triangulation measured along its central axis, 15o statute miles.

The revision of the triangulation of Mississippi Sound, executed between September
15, 1910, and January 8, 1911, was undertaken for the purpose of recovering a sufficient
number of old stations or determining the positions of a sufficient number of new points
for use in future topographic and hydrographic surveys, for determining changes in
shore line since the last surveys, determining and verifying the positions of aids to
navigation and of prominent landmarks for use on the charts, and to supply points for
use in the oyster survey of Mississippi Sound and a portion of Mobile Bay.

Notes giving details as to changes in shore line, in aids to navigation, and other
matters useful for the correction of the charts were turned in by the chief of party at
the close of the season. :

The auxiliary power schooner Cincinnati was used for the transportation of the
party.

The revision of triangulation on the coast of Texas between Matagorda and Aransas
Pass Lights was executed between March 29 and May 30. No marked changes in the
shore line were discovered except at Grass Island in San Antonio Bay on the point on
the south side of the mouth of the Aransas River.

Positions of aids to navigation were determined, discrepancies noted, and prominent
land marks located for use on the charts.

CONNECTICUT, MAINE, MASSACHUSETTS, AND NEW HAMPSHIRE.
[H. C. Graves, Commanding the Steamer Hydrographer.)

On July 1 and from that date until November 15 the Coast Pilot party was engaged
in field work on the steamer Hydrographer for the revision of United States Coast Pilots,
Parts I-II and III, from the northeast boundary of Maine to Point Judith. Passa-
maquoddy Bay and tributaries were completed by July 26 and work was afterwards
taken up along the coast between Eastport and Bar Harbor; Bar Harbor and Rock-
land; Rockland and Portland; Portland and Boston; and Boston and Point Judith.

Many uncharted rocks were located and their positions determined for use on the
charts. A hydrographic examination was made in Broad Sound northward of The
Graves Lighthouse on the coast of Massachusetts where dangerous shoals were reported,
but no marked shoaling was found except as shown on the charts.

Localities were also examined where the hydrography is changing from the action of
the sea, notably at Pollock Rip Slue and parts of Nantucket and Vineyard Sounds.
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MONTANA.

[C. Y. HARGER.]
SuMMARY OF RESULTS.—Length of line of leveling revised, 441 kilometers,

Revision of the line of precise levels between Pocatello, Idaho, and Butte, Mont.,
which was in progress at the beginning of the fiscal year, was continued from Monida
to Huntley, Mont., until September 7. Some steep grades were encountered in the
vicinity of Apex and again at Feeley, which made progress slow at those points. At
Butte direct connection was made with the line from Pocatello to Butte. From Whitehall
to Bozeman the line runs through nearly level country and over this section rapid progress
was made, the 115 miles of line from Livingston to Billings being leveled over in a period
of two weeks. Work was afterwards continued on this line by another officer.

CONNECTICUT, MAINE, AND NEW YORK.

[N. H. HEck.]

SuMMARY OF RESULTS.—Triangulation : 286 square miles covered by triangulation, 10 signals erected,
34 stations occupied for horizontal measures, 47 geographic positions determined. Topography: ¢l5
square miles covered by topography, 26 miles of general coast line run, 26 miles shore line of rivers
completed, 5 topographic sheets revised. Hydrography: 109 square miles of area covered with wire
drag, 742 miles run while dragging, 453 soundings made, 4 tidal stations established and 2 reoccupied,
4 hydrographic sheets finished.

On July 1 a wire-drag party was at work on the coast of Maine and work was con-
tinuously prosecuted until the close of the season on November 23. The entire season’s
work with the exception of the last month was on the open coast, and included the
approaches to West and East Penobscot Bays from Burnt Island to Isle au Haut. An
area of 106 square miles was dragged and 308 soundings were taken, about 8o per cent of
which represent new shoals or important reductions of depth on charted shoals.

During the season great advances were made in the mechanical equipment used in
operating the drag, resulting in a decrease in the size of the party and a greatly increased
output of work.

Small gasoline launches of 2 to 3 horsepower were installed, taking the place of
manual labor for all heavy work, such as taking up and setting out the drag, hoisting
the anchors, and lifting lobster pots. The resulting decrease in the size of the party saved
the cost of installation. As the length of the drag can now be increased up to 12 ooo
feet if necessary, the output of work is much greater, and as much as g square miles have
been covered in a day with only moderately favorable conditions of weather.

In removing the drag from shoals, an operation which formerly required a great deal
of time, the use of power has effected a considerable saving. It is also possible to use a
greater drag length in examining shoals; with the longer drag the length of the towline is
increased to increase the length of the towline base. The shape of the buoys has been
modified to reduce resistance and prevent damage from contact with the boats. A more
complete signal code has been developed, and a simple means adopted for indicating on the
hydrographic sheet the effective depths obtained.

On January 9 the revision of the topography of the Hudson River between Yonkers
and New VYork was taken up, including the west shore from a point opposite Yonkers to
Jersey City, and the east shore from Yonkers to One hundred and twenty-fifth Street,
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New York. In this area many changes were found and a large area of land made by
filling, and many new wharves were added to the charts.

On April 1 work was resumed on the coast of Maine in West and East Penobscot
Bay with the wire drag and was in progress at the close of the year.

On June 10 the party was divided in order that an examination might be made
with the wire drag of a portion of Long Island Sound, where a shoal had been reported.
The nonexistence of the shoal at the point indicated was proved, but an extensive area
with uncharted depths of 5 to 6 fathoms was developed. An area of 314 square miles
was dragged and 13 soundings of uncharted depths were taken.

In addition to the above work, triangulation was done on the coast of Maine to
determine stations and objects useful to navigation. A number of tidal bench marks
were recovered and established.

ARIZONA, CALIFORNIA, NEW MEXICO, AND WASHINGTON.

[J. S. Hu.)

SummARrY oF REsULTs.—Triangulation: 39 200 square miles of area covered, 21 primary stations
and 15 secondary stations occupied, 6oo miles of scheme completed, 12 azimuth stations occupied.

The primary triangulation in the scheme between Texas and southern California,
the reconnoissance for which was made in 1907-8, was in progress at the beginning of
the year, the party having taken the field in June, and by February 24, 1911, the entire
work remaining to be done in New Mexico, Arizona, and southern California had been
completed. Progress made during the season covered about 600 miles between Deming,
N. Mex., and Needles, Cal. A connection was made at the western end of the arc with
the 1898 primary triangulation of southern California at the stations San Jacinto,
Cuyamaca, and Santiago.

The work was carefully planned in advance so as to take advantage of the most
favorable conditions for observing and for the transportation of the party, the higher
peaks being necessarily occupied during the summer months. Work was begun at the
western end of the scheme where the weather conditions were more favorable, and when
observations there were complete observations were taken up on the high peaks at the
eastern end, near Deming, N. Mex. Observations on the high peaks were completed
before the winter storms set in, and rapid progress was made on the remainder of the
work.

The triangulation was connected at numerous points with that of the United States
Geological Survey; of the United States-Mexican boundary survey; with the Coast and
Geodetic Survey primary coast triangulation in southern California; and with the Cali-
fornja~Nevada boundary survey. Level connections (by vertical angle measurements)
were made with stations of the United States Geological Survey, United States and
Mexican boundary survey, and with a bench mark of the Coast and Geodetic Survey at
Needles, Cal.

Azimuth observations were made at 12 of the regular triangulation stations.

In May work was begun in preparing stations, building signals, and opening lines of
sight for the extension of the primary triangulation along the coast of Washington from
Columbia River to Grays Harbor and from Grays Harbor to Tacoma. By July 1 this
work was well advanced.
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CALIFORNIA, OREGON, WASHINGTON, IDAHO, UTAH, COLORADO, KANSAS, MISSOURI, KEN-
TUCKY, WEST VIRGINIA, MARYLAND, ILLINOIS, PENNSYLVANIA, NORTH CAROLINA, AND

GEORGIA.
[WALLACE M. HiLL and FRANK NEUMANN.]

StaTIONS OCCUPIED.—California: Red Bluff and Gazelle. Colorado: Grand Junction, Glenwood
Springs, and Cheyenne Wells. Georgia: Canton, Jasper, Ellijay, Atlanta, Cartersville, Summerville,
La Fayette,! Ringgold,! Dalton,' Springplace,! Calhoun,! Cedartown,! Buchanan,! Douglasville, Fair-
bum,' Neuman, Franklin, Greenville, Hamilton, Columbus, and Cuseta. [dsho: Weiser, Shoshone,
and Pocatello. [llinois; Belleville. Kansas: Russell. Kentucky: Wickliffe,! Clinton,! Eddysville,
Bardstown, Springfield, Taylorsville,! La Grange,! Frankfort,! Winchester,! Owingsville, and Catletts-
burg. Maryland: Oakland. Missouri: St. Genevieve, Farmington, Sedalia, Hermann, Fredericktown,
and Marble Hill. North Carolina: Rutherfordtown,! Laurinburg,! Sandford,! Raeford,! and Bakers-
ville.! Oregon: Pendleton. Pennsylvania. McConnellsburg,! Sunbury, and Shamokin. Utah: Ogden
and Green River., Washington: Seattle and Ellensburg. West Virginia: Parkersburg and Martins-
burg.!

Magnetic work was done in the field between July 1 and November 28, 1910, and
from March 5 to June 30, 1911. Observations of the magnetic elements were made at
the stations mentioned above, and at 21 stations meridian lines were established at the
request of the State or local authorities. Twenty-three of the stations occupied were

‘“‘repeat’’ stations.
FLORIDA, MARYLAND, MASSACHUSETTS, NEW JERSEY, AND NORTH CAROLINA.,
[W. C. Hobgxkins, Commanding Steamer Bache.]

SUMMARY OF RESULTS.—Triangulation: 225 square miles of area covered, 21 signal poles erected,
6 observing tripods and scaffolds built, 19 stations occupied for horizontal measures, zo geographical
positions determined. Magnetic work: 3 land stations occupied, 7 stations at sea occupied. Topog-
raphy: 16.5 milesof.coast line surveyed, 1 topographical sheet completed. Hydrography: 2 249 square
miles of area sounded, 5 570.80 miles run while sounding, 69 752 soundings, ¢ 665 angles measured, 4
tidal stations established, 3 current stations occupied, 4 hydrographic sheets completed.

Work on the hydrography of Nantucket Shoals was begun soon after the middle of
July, the lighthouse tender Azalea and the steamer Endeavor with observers on shore
cooperating in the location of buoys in positions convenient for the hydrography. A
scheme of triangulation was carried from Sankaty Head and Monomoy Lighthouses
across the shoals and the positions of the five buoys and also of the Nantucket Lightship
were determined. The steamers Endeavor, Bache, and Azalea took up their positions
for the triangulation, returning to their regular stations when the principal part of the
work was completed, while the Bache was occupied for about 10 days longer in deter-
mining the first position of that vessel, the delay being due to the difficulty of seeing
Sankaty Head from the ship. :

Hydrographic work on the shoals was then taken up and continued as weather
permitted until October 20. The results of the work indicated a bank, not dangerous,
to the eastward of Fishing Rip; and another, dangerous for large vessels, midway between
Fishing Rip and Phelps Bank, and close to the 5-fathom sounding reported by the steam-
ship Persia in 1863. The work also indicated that the shoals reported by the Chelston
in May, 1910, and by the Manifou in January, 1910, do not exist where reported, but it
is probable that the Chelston struck on the 16-foot lump on the north part of Davis

1Meridian lines also established.
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Bank, shown on the charts, and that the Manstow's 8-fathom sounding was on Fishing
Rip Shoal. The experience of the Bache indicates that owing to the uncertain currents
no shipmaster is safe in assuming that he is making good his course and distance when
navigating in these waters.

Between November 11 and December 22 the party was engaged in an examination
of Five-Fathom Bank, off Cape May, N. J.

On January 8 the Bache sailed for Key West, making an unsuccessful search en
route for shoals reported off Diamond Shoal Light Vessel; off Cape Romain, and between
Cape Canaveral and Jupiter Inlet.

The work of extending the triangulation from the vicinity of Key West to Rebecca
Shoal and of revising the hydrography with special reference to New Ground Shoal,
Boca Grand Channel, and the region about 11 miles southeast by south of Rebecca Shoal
Lighthouse was taken up immediately after arrival at Key West.

Considerable difficulty was experienced in the extension of the triangulation to the
westward of the Marquesas Keys, but this was overcome, and at the end of June the
triangulation was finished and the hydrography nearly completed.

An exhaustive search was made for a 17-foot spot reported about 11 miles southeast
from Rebecca Shoal Lighthouse, and its existence at or near the reported location
disproven. Search for another reported shoal near Marquesas Rock buoy was made
without success. '

Incidentally, during this work the position of the steamship Luckenbach, while
stranded on New Ground Shoal, and the position of the wreck of the steamship Hannah
M. Bell on Elbow Reef were determined.

ALABAMA, ARKANSAS, CALIFORNIA, DISTRICT OF COLUMBIA, IDAHO, FLORIDA, MICHIGAN,
MINNESOTA, MISSOURI, MONTANA, OKLAHOMA, OREGON, NEBRASKA, NORTH CAROLINA,
NORTH DAKOTA, SOUTH DAKOTA, TEXAS, VERMONT, VIRGINIA, AND WYOMING.

[H. D. XKing.)
SuMMARY OF RESULTS.—Gravity: 24 stations occupied.

During the season from June 17 to May 4, 1911, the party engaged in gravity
observations determined the relative intensity of the force of gravity at the following
stations: Iron River, Mich.; Minneapolis, Minn.; Lead, S. Dak.; Bismarck, N. Dak.;
Hinsdale, Mont.; Sandpoint and Boise, Idaho; Astoria, Oreg.; Sisson, Cal.; Rock
Springs, Wyo.; Paxton, Nebr.; North Hero, Vt.; Washington, D. C.; Virginia Beach,
Va.; Durham, N. C.; Fernandina, Fla.; Wilmer and Aliceville, Ala.; New Madrid,
Mo.; Mena, Ark.; Nacogdoches, Alpine, and Farewell, Tex.; Guymon, Okla

MAINE, MASSACHUSETTS, AND NORTH CAROLINA.

[E. B. Latnam.]

SuMMARY oF RESULTS.—Triangulation: 110 square miles covered by triangulation, 20 signals
erected, 1 observing scaffold built, 17 stations occupied for horizontal measures, 45 geographic positions
determined. Leveling: 2 lines of levels run; total length, 1 oso meters. Topography: ¢3 square
miles of topography revised, 24 miles of general coast revised, 4 miles of shore line of creeks revised,
48 miles of railroads revised, 8 original sheets revised. Hydrography: 4 bench marks recovered, 3
bench marks noted as lost, 5§ bench marks established and recovered.

Chart-revision work on the coast of Massachusetts in the vicinity of Gloucester was
in progress at the beginning of the year and was continued until January 3, when the
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revision of the topography within the limits of proposed chart No. 243 was completed.
Aids to navigation were verified in position and the shore line rerun where required. In
the revision maps of local surveys by the United States engineers or others were utilized
where available. One new position was determined by triangulation and six old trian-
gulation stations were recovered, and witness marks established at some of them. Old
tidal bench marks were recovered and new ones established. A line of soundings was
run over Essex River bar and soundings were also made alongside of several new
wharves. The region included in the revision extends from near Ipswich, Mass., to
near Gales Point, covering all of the shore line and indentations around by Cape Ann and
much of the interior topography between those limits.

The revision of charts and location of beacons in Currituck Sound, N. C., was
executed between February 14 and June 5. Triangulation was extended from station
Woodhouse and Currituck Beach Lighthouse as a base to North Landing River and
Coanjock Bay. Several railroad lines in the neighborhood of Edenton, N. C., were
located on the charts.

Chart revision in the vicinity of York Beach, Me., was begun in the latter part of
June.

ARKANSAS, CONNECTICUT, DELAWARE, GEORGIA, MAINE, MARYLAND, MASSACHUSETTS,
MISSISSIPPI, NEBRASKA, NEW HAMPSHIRE, NEW JERSEY, AND VIRGINIA.

[H. E. McCowmB.]

STATIONS OCCUPIED.—Arkansas: Augusta,! Benton,! DeValls Bluff, Pine Bluff, Rison, and Warren.
Connecticut: Middleton, Norwich, Plainfield, Putnam, Waterbury, Willimantic, and Winsted. Dcla-
ware: Seaford and Wilmington I. Georgia: Marietta.! Maine: Allagash Falls, Ashland, Augusta, Ban-
gor, Chamberlain Lake, Chases Carry, Chesuncook, Depot Farm, Eagles Lake Dam, Eastport, Fort
Kent, Fryeburg, Lobster Lake, Portland, Rankin Rapids, and Smyma Mills. Maryland: Salisbury.
Massachusetts: Fitchburg and Worcester. Mississippi: New Albany. Nebraska: Aurora, Clay Center,
David City, Hartington,! Lincoln,! Minden, Osceola, Pender, and Tekemah. New Hampshire: Epping,
Keene, Nashua, North Conway, Ossipee, and Rochester. New Jersey: Blairstown, Glassboro, Lake-
wood, Long Branch, New Brunswick, Newfoundland, Paterson, Sussex, Washington, and Winslow
Junction. Virginia: Cape Charles City, Courtland, Eastville, Lawrenceville,! Ocean View, Peters-
burg I and II, Prince George, Suffolk, Surrey,! and Sussex.!

Observations for the determination of the three magnetic elements were made by
this observer at the stations above named between July 1 and November 23, 1910;

February 28 and March 5, and June 9 to June 30, 1911.
Local surveyors were always much interested in the work and usually requested

that copies of the observations be sent to them.
MICHIGAN, NEW YORK, AND OHIO.

[F. A. MoLBY.}

STATIONS OCCUPIED.—Michigan: Atlanta, Bay City, Frankfort, Grayling, Hart, Hersey, Kala-
mazoo, Lake City, Manistee, Mio, Muskegon, Paw Paw, and Saginaw. New York: Rochester, Okto:
Cleveland and Toledo. .

Magnetic observations were made at the above-named stations between August 17
and September 24 for the determination of the value of the three elements of terrestrial
magnetism.

! Meridian lines also established.
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ALABAMA.
[FRANK NEUMANN.]
STATIONS OCCUPIED.—A labama: Abbeville, Andalusia, Dotham, Elba, Geneva, and Seale.

The above stations in Alabama were occupied for the determination of the magnetic
elements between June 7 and 3o.

MONTANA, NEW JERSEY, VIRGINIA, AND WYOMING.

[E. H. PAGENHART.]
SumMmaRY OF RESULTS.—Leveling: 450 milesof check levelsrun. Base lines: 1 tertiary, measured.

Between September 7 and November 1 a line of check levels was run between
Huntley, Mont., and Crawford, Nebr., a distance of 401 miles. On November 7 the
party was transferred from Crawford, Nebr., to Cheyenne, Wyo., to take up the revision
of the levels between that place and Rock Creek. From this point work was continued
until November 23, when the party was disbanded at Cheyenne, the discrepancy in the
leveling having been discovered.

Between March 12 and 23 a tertiary base line was measured on the eastern shore of
Virginia near Metompkin Inlet and connection made with the existing triangulation.

Between April 7 and 11 determinations were made of the positions of aids to navi-
gation in Navesink River, N. J., including the light on the breakwater at the south
entrance to Sandy Hook Bay.

CALIFORNIA.

[W. E. PARKER, Commanding Steamer Patferson.]

SumMARY OF RESULTS.—Hydrography: 958 square miles of area sounded, 265 miles run while
sounding, 396 angles measured, 198 soundings made, 1 hydrographic sheet completed.

After the necessary repairs and outfitting had been completed at San Francisco,
the Patlerson on January 23 took up the survey of the coast of California between Bodega
Head and Point Arena, which work was continued until February 18. Lines of sound-
ings at intervals of 3 miles were run from the inshore hydrography to depths exceeding
100 fathoms between Bodega Head and a point 7 miles northward of Point Arena.

After the close of this work and of the necessary repairs the vessel sailed for Alaska
via Seattle on April 20.

DELAWARE AND PENNSYLVANIA,

[R. S. ParTON.)

SuMmARrY oF RESULTS.—Triangulation: 14 stations occupied for horizontal angles. Hydrography:
99.5 miles of sounding lines, 3 833 soundings.

Between August 17 and September 15 work was done on the revision of the topog-
raphy and hydrography of the west shore of Delaware Bay, between Clark Point and
Bombay Hook Light.

Triangulation along the Delaware River for the purpose of locating in position
lighthouses and other prominent objects which would serve as aids to navigation or be
useful in executing surveys was begun September 17. To the above work was aftet-

10827°—11—=3
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wards added the determination of the two monuments fixing the division line between
the Delaware Bay and River. Between September 19 and 30, 25 points were determined.

October 1 and 3 were spent in reconnoissance at and above Philadelphia for the
recovery of old triangulation stations, but it was found that extensive improvements
along the water front since the last surveys have removed all traces of them. For this
reason, therefore, no points were located on the Delaware above the mouth of the
Schuylkill River.

Between October 1 and 7 five objects were located, and another at Spring Lake,
N. J., on October 8.

UTAH.

[ Joun H. PETERS.]

SUMMARY OF RESULTS.—Leveling: 13.4 kilometers of line completed, 2 bench marks established.

Work on the line of levels in Utah along the line of the Southern Pacific Railway
from Brigham westward was begun July 17 and was in progress at the close of the month.
Actual work of leveling began June 26, the intervening time being spent in organizing
the party, adjusting instruments, and overhauling outfit.

MASSACHUSETTS.
[J. F. Prarr.]

In the latter part of June, in accordance with an arrangement with the Bureau of
Lighthouses, the light vessels at Nantucket Shoals, Great Round Shoal, Pollock Rip
Shoal, Pollock Rip Slue, and Handkerchief Shoal, on the coast of Massachusetts, were
equipped with the necessary instruments for making current observations, and the
officers of those vessels were instructed in their use.

The results of these observations, obtained at a nominal cost to the Government,
will afford valuable information for the use of navigators, supplementing the data on
the charts.

CALIFORNIA.

[H. W. Ruopes, Commanding Steamer Explorer.]

SummaRrY OF WORK.—Triangulation: 28 square miles of area covered, 20 stations occupied, 28
geographic positions determined. Topography: 1 sheet completed, 6 sheets revised. Magnetic work:
1 station occupied.

Chart revision work along the coast of California southward from Santa Monica,
Cal., was in progress at the beginning of the year. The revision work was carried as
far as Newport Beach with extensive corrections in the way of improvements along the.
shore. Between February 11 and March 27 work of revision was done on the south
shore of San Pablo Bay between Pinole Point and the entrance to Carquinez Straits.
Revision work in southern California was again taken up and continued until April 1g9.

The steamer Explorer, after the transfer of the command on April 19, was under-
going repairs in Oakland Creek, Cal., until the close of the year. Work of the Explorer
from July 1, 1910, to April 18 is noticed under another head.
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CONNECTICUT, NEW YORK, AND NORTH CAROLINA.

[H. P. RiTTER.]

SUMMARY OF RESULTS.—Chart revision: 5 charts revised in whole or in part.

Chart revision work in New York and Connecticut was continued with slight inter-
ruptions from July 1 until May 6. The work done is included on charts 268, 269, 369%,
3695 and 369%. Important topographic and in some case hydrographic changes that were
found to have occurred since the charts were published were incorporated in the charts,
data being obtained from recent local surveys by the United States Engineers, railroads
or others, and by inspection in the field. Points were located by sextant angles and
tape measurements where necessary.

Triangulation work was begun in North Carolina on May 6 for the purpose of
connecting the triangulation by the United States Engineers on the Neuse River and
its tributaries, with that previously executed by the Coast and Geodetic Survey. The
observer was directed also to remark and redescribe any old Coast and Geodetic Survey
stations found and to determine the geographic positions of any permanent objects
along the shore such as beacons, church spires, stacks, etc., not already included in the
triangulation by the United States Engineers. This work was in progress on June 3o0.

On April 6 a determination was made of the position of the North German Lloyds
steamer Prinzess Irene which had run aground on the south shore of Long Island, N. Y.,
near the Lone Hill Life-Saving Station.

In the early part of July some days were spent in instructing the tidal observer at
Fort Hamilton, N. Y., in his duties,

WASHINGTON.

[G. T. Rupg, Commanding Steamer McArthur.)

SUMMARY OF RESULTS.—Triangulation: 28.2 square miles of area covered, 28 signals erected, 12
stations occupied for observations of horizontal angles, 53 geographic positions determined. Topog-
raphy: 18.2 square miles of area surveyed, 34.2 miles of coast line surveyed, 14.7 miles of creeks, 142
miles of roads, streets, railroads, etc., 3 topographic sheets finished. Hydrography: 13 square miles
of area covered, 199 miles run while sounding, ¢ 718 soundings, 3 hydrographic sheets finished. Level-
ing: 5 elevations determined, 5 tidal bench marks established.

Between November 25 and March 16 the party on the steamer McArthur made a
survey of Grays Harbor, Wash., in continuation of the work of the previous year. The
hydrography was carried from Aberdeen to Stearns Bluff. The topography was con-
tinued from Stearns Bluff to South Aberdeen. The triangulation was carried from the
termination of the work of 1909 to the head of South Bay; and the hydrography was
extended from Stearns Bluff down South Channel to its western entrance and thence
into South Bay to its head and up Beardslees Slough and Elk River. The topography
was also carried around the head of South Bay and up Beardslees Slough and Elk River.
Tidal and magnetic stations were occupied in the progress of the work.
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NEW JERSEY AND NEW YORK.

[PAUL SCHUREMAN.]

In April a site was selected for a tide-gauge station at Atlantic City, N. J. Permis-
sion was obtained to place the station on Youngs Pier; plans were made and a contract
was awarded for furnishing and installing two float pipes and tide shelter. The instal-
lation was completed on August 15, an automatic tide gauge with a small tidal indicator
attached placed in position, and an observer put in charge. Two bench marks on
shore were recovered and 23 new bench marks established and connected with one
another and with the tide station by a double line of leveling.

Between November 18 and November 23 an inspection was made of the tide station
at Fort Hamilton, N. Y. A new automatic gauge was set up and put in operation,
the tide staff adjusted and the observer instructed as to his duties. The tide indicator
was examined and found to be working satisfactorily.

NEW YORK.

[L. P. Surpov.]

The tide station at Fort Hamilton, N. Y., was visited between August 10 and 12,and
recommendations made for the correction of certain defects in the apparatus. The
observer was instructed as to the care of the gauge and methods of making observations
required. The tide indicator at Fort Hamilton was inspected and also the electrica
tidal indicators at the Maritime Exchange and the American Seaman’s Friend Society’s
Institute in New Vork City, all of which were found in satisfactory operation.

ALABAMA, FLORIDA, AND LOUISIANA.
[EpwIN SmiTH.]

Revision of the triangulation of Mobile Bay, Ala., Perdido Bay, Ala. and Fla., and
Barataria Bay, La., was begun January 16 and continued until May 22.

Search was made in Mobile Bay for stations of the old triangulation; new triangu-
lation was executed where necessary, and the results of recent triangulation by the
United States Engineers were obtained and utilized. The station Alabama Port of the
United States Engineers was connected with that of the Coast and Geodetic Survey and
such additional points were determined as were considered useful as aids to navigation
or for geographical purposes. In Perdido Bay search was made for old stations, a new
triangulation was executed, and a topographic survey made of the entrance to the bay.

In Barataria Bay search for old stations was unsuccessful and a new triangulation
of the bay was found necessary. In this new triangulation there are 2z important
points, of which 14 were occupied.

In Mobile Bay 47 old stations were searched for, of which 29 were recovered, 3
were not found but may be in existence, and 15 are known to be lost. In the new tri-
angulation 7 stations were occupied and 8 new points determined.

In Perdido Bay, of 51 stations searched for, 21 were recovered. Eight new stations
were occupied and g new points determined.

In Barataria Bay only 9 stations were recovered of 32 searched for.
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MICHIGAN, MINNESOTA, AND WISCONSIN.

[Don C. Sowers.]

STATIONS OCCUPIED.—Michigan: Crystal Falls and Iron Mountain. Minnesota: Blue Earth and
Caledonia. Wisconsin: Florence, Friendship, ILa Crosse, Manitowoe, Pembina, Sheboygan, Stur-
geons Bay, and Wautoma.

Observations to determine the values of the three magnetic elements were made at
the stations named above between June 4 and 11, two old stations being among those
occupied. b

MAINE.

[W. M. STEIRNAGLE.]

The determination by triangulation of a lighthouse and certain other prominent
objects useful as aids to navigation on the coast of Maine in the neighborhood of East-
port and Lubec was undertaken in the latter part of August. 7Two old triangulation
stations were recovered and two new ones established. Observations were made on
September 1 and 2. In all, seven points were determined, including Lubec Narrows

Lighthouse.
ARIZONA.

[W. F. WaLLis ax;d L. W. WEED.}

Observation of magnetic declination dip and intensity at the magnetic observatory
at Tucson, Ariz., were made during the year. The magnetograph records have been
continued without interruption, absolute and time observations have been made once
a week and dip observations twice a week. Seismograph records were begun September
10 and have been continued from that date. Special declination readings were made
at the time of the solar eclipse. Meteorological observations have been made since
February 15.

PENNSYLVANIA, TENNESSEE, WASHINGTON, D. C., AND WEST VIRGINIA,

[T. .. WARNER.]
SUMMARY OF RESULTS.—Gravity determination: 5 pendulum stations occupied.

During the season from May g to June 30 observations to determine the force of
gravity were made at five stations as follows: Helenwood, Tenn.; Roan Mountain,
Tenn.; Charleston, W. Va.; State College, Pa.; and Washington, D. C. Observations
for the standardization of the pendulums were made in June.

CALIFORNIA,
[F. WEsTpAHL.]

The suboffice at San Francisco has been maintained throughout the year, the work
including correspondence relating to matters of interest to the Survey on the Pacific
coast, the transportation of instruments and supplies sent from Washington to the
Philippines, Hawaii, and Alaska, payment of traveling expenses and issue of transpor-
tation orders to officers traveling or passing through San Francisco to Washington and

Seattle.
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On May 6, 10, 11, and 12 a survey was made to determine the boundaries of a pro-
posed extension of the United States immigration station on Angel Island. San Francisco
Bay.

On June 7, 8, and g the position of the Fort Point Whistling Buoy was determined
from stations on shore.

The tide indicator on Alcatraz Island was dismantled in November by an officer
and boat’s crew from the steamer Patterson.

The suboffice was removed from the Columbus Bank Building to rooms in the new
customhouse building on February 18, 20, and 23. )

An inspection was begun of the stock of charts on hand at the agencies of the Survey
in San Francisco.

Supervision has been maintained over the work of the Presidio Tide Station.

Calls for information and charts from Government officers and others have been
complied with, and office accommodations have been provided for officers of the Survey
temporarily stationed at San Francisco.

MASSACHUSETTS AND TEXAS.

[Isaac WiNsTON.]

SUMMARY OF RESULTS.—Triangulation: 2 observing scaffolds and tripods built, 22 stations occupied
for horizontal measures, so geographic positions determined.

Between July 19 and 24, observations were made from Sankaty Head Lighthouse to
determine the position of the steamers Bache and Endeavor, engaged in triangulation to
furnish positions needed in the survey of Nantucket Shoals, which work was assigned
to the Bache. During the intervals of this work, when weather was unfavorable for
observations, the positions of two new range lights for entering Nantucket Harbor were
determined, and six tidal bench marks were recovered. Between March 31 and May
26 a revision was made of the triangulation of Galveston Bay, Tex.

In 1900 a base line had been measured by the United States Engineers near Texas
City, and from this base a scheme of triangulation had been extended covering the shores
of Galveston and East Bays. In this work a search had been made for the old triangu-
lation stations of the Coast Survey, of which 8 were recovered and made a part of the
work.

An examination of the observations and computations showed that no new triangu-
lation would be necessary if the stations established by the United States Engineers
could be recovered.

A search was made for triangulation stations established by the United States Engi-
neers, of which 21 were found and 8 have been destroyed, but of the 5 old stations of
the triangulation by the Coast Survey searched for none were recovered.

The work in Galveston Bay and in East Bay was practically completed, but no
work was done in West Bay.

Channels have been dredged to Port Bolivar, Texas City, and across the bay to the
mouth of the San Jacinto River. Channels have also been dredged to the mouths of
Dickinson Bayou and Trinity River, to Seabrook, and across Hannas Reef in East Bay
(East Bay Pass). The positions of the beacons on these channels were determined by



APPENDIX 1. DETAILS OF FIELD OPERATIONS. 39

triangulation. The geographic positions of a number of other aids to navigation were

determined.
Observations were made at many of the old stations and 2 new stations were

established.
The officer employed on this duty made an inspection of one of the chart agencies

of the Survey at New Orleans.
A search was made for tidal bench marks, and 14 were recovered and 10 found to
have been destroyed. An inspection was made of the tide station at Galveston, and

some necessary repairs were made.

COLORADO, ILLINOIS, INDIANA, IOWA, MONTANA, NEBRASKA, NEW MEXICO, OHIO,
OKLAHOMA, PENNSYLVANIA, TEXAS, AND WYOMING.

[C. . WoODYARD.]

STATIONS occUPIED.—Colorado: Greeley. Illinots: Quincy. Indiana: Noblesville and Lebanon.
Towa: Des Moines, Rockwell City, and Sac City. Montana: Billings, Boulder, Helena, Lima, and Liv-
ingston. Nebraska: Chadron and Newport. New Mexico: Raton and Tecutncari. Ohio: Dayton,
Oklahoma: Ada, Arapaho, Bartlesville, Cherokee, Chickasha, Duncan, El Reno, Enid, Fairview,
Holdensville, Kingfisher, Miami, Muskogee, Nowata, Pawnee, Pryor, Purcell, Ryan, Sayre, Still-
water, Tulsa, and Vinita. Pennsylvania: Meadville. Texas: Amarillo, Cleburne, Corsicana, Dainger-
field, Decatur, Granbury, Hillsboro, Longview, Marshall, Montague, and Tyler. Wyoming: Cheyenne,
Granger, Green River, and Sheridan.

During the season from June 11 to December 7, 56 stations named above were
occupied for the measurement of the three magnetic elements as well as for the observa-
tion of latitude, azimuth and local time for longitude. Fifteen of the above stations
were old stations which were reoccupied.



ALASKA.
[F. L. Apams.]

The usual work was done at the magnetic observatory at Sitka, and a record of the
value of the three elements of terrestrial magnetism was obtained with self-registering
instruments.

Thirty-six earthquakes were recorded on the seismograph during the year.

[H. L. Beck, Commanding Steamer McArthur.]

SuMMmARY or RESULTS.—Hydrography: 920 square miles of area covered, 3 595 miles of lines sounded,
43 434 soundings made, 7 tide stations occupied, 6 hydrographic sheets completed. Magnetic observa-
tions: 5 stations occupied. Topography: 15 square miles of area covered, 63 miles of general coast line
surveyed, 11 miles of shore line of creeks surveyed, 5 topographic sheets completed. Triangulation:
170 square miles of area covered, 17 stations occupied, 23 geographic positions determined.

The survey of the upper portion of Cook Inlet was in progress on July 1, and some
details of the work are given in the Annual Report for 1910. The statistics given above
cover the whole season, May 12 to September 2, 1910, when work was suspended for the
winter. The survey of Cook Inlet from the Forelands to the head of the inlet was com-
pleted by making a hydrographic survey of this portion and by making a topographic
survey of 22 miles of the shore line on the north shore to complete the survey of the
three sections of this shore which were unfinished at the close of the previous season.

In Turnagain Arm the triangulation was extended to a point 15 miles above the
entrance, and a topographic survey was made along both shores for a distance of 10
miles.

A hydrographic survey of the entrance south of Fire Island was made and the
soundings were extended 12 miles above the entrance.

Similar work was done in Knik Arm, the triangulation extending to the town of
Knik and the hydrographic work to a point 10 miles above the entrance. A topographic
survey was made of the north shore for a distance of 10 miles south of Knik and along
5 miles of the south shore of the Arn.

During the season one party was kept at work on shore, living in camp, and for a
portion of the titne another party was so employed.

Some current observations were made during the season, but the other work was
not delayed for this purpose.

The strong tidal currents encountered increased the difficulty of making satisfactory
soundings and caused considerable delay in this work.

A range of the tide amounting to 35 feet was observed on the tide staff established
in Knik Arm at a point about 8 miles above the entrance. The duration of slack water
at times does not exceed five minutes and the flood tide advances over the flats at a
rapid rate in a line of white breakers of considerable height acconipanied by a loud roar.

40



APPENDIX 1. DETAILS OF FIELD OPERATIONS. 41

Knik Harbor affords protection in all kinds of weather, and deep water close inshore
was found in the vicinity of the mouth of Ship Creek, where a good supply of fresh
water exists throughout the summer.

Magnetic observations were made with a compass declinometer at several triangu-
lation stations in Cook Inlet.

Assistant Beck reports his appreciation of the service rendered by the officers and
crew. The officers worked hard and harmoniously and the crew was composed of
exceptionally good men.

On October 3 the McArthur sailed from Port Graham and reached Seattle on the
21st. Assistant Beck resigned from the service on March 31, 1911, to accept the position
of inspector in the Bureau of Lighthouses.

[R. B. Derickson, Commanding Steamer Gedney.)

SUMMARY OF RESULTS.—Triangulation: 42 square imiles of area covered, 33 signals erected, 29 sta-
tions occupied for horizontal angle observations, 86 geographic positions determined. Magnetic work: 25
magnetic stations occupied. Topography: 72 square miles of area covered, 133.6 miles of shore line
surveyed, 13 miles of creeks, 1 mile of roads, 7 topographic sheets completed. Hydrography: 22.9
square miles of area covered, 578.3 miles run while sounding, 33 767 soundings, 7 tide stations estab-
lished, 2 current stations occupied, 7 hydrographic sheets completed.

On July 1 the Gedney was engaged in the survey of Tongass Narrows, Alaska, with a
subparty on shore at Wards Cove and another subparty with the steamer Cosmos at
work at the head of Portland Canal. On July 27 work was taken up in Wrangell Strait
and the triangulation of Sumner Strait and Frederick Sound was connected with the
work of the Army Engineers in Wrangell Strait, establishing points for the topographic
and hydrographic survey of the strait. On August 6 the Cosmos, having completed
work at the head of Portland Canal, was assigned to work at the south end of Wrangell
Strait and continued with the Gedney on this work until the close of the season in
October, when the survey of the strait was practically completed. The work done in
Tongass Narrows completes the survey from the northern entrance to midway of Pennock
Island. All of Wrangell Strait has been surveyed, but some additional soundings at
critical points and anchorages outside the southern entrance are desirable. The con-
pleted survey at the head of Portland Canal extends from Lion Point to the head of the
canal, including the town site of Stewart, British Columbia. This work, including
hydrography and topography, was undertaken in order to more accurately locate the
international boundary lines at that point.

[W. C. DiBreLL, Commanding Steamer Explorer.]

SuMmARY oF RESULTS.—Triangulation: 38square miles of area covered, 5 signals erected, 6 stations
occupied for horizontal measures, 5 stations occupied for vertical measures, 4 geographic positions
determined, 4 elevations determined trigonometrically. Magnetic work: 1 land station occupied.
Topography: 30 square miles of arca surveyed, 37 miles of general coast line run, 4 miles of lagoons, 2
topographic sheets finished. Hydrography: 469 square miles of area sounded, 2 045 miles run while
sounding, 21 934 soundings, 1 tidal station established, 4 current stations occupied, 7 hydrographic
sheets finished.

At the beginning of the year the steamer Explorer was at work on a general survey
of Bristol Bay, Alaska.

The triangulation was extended from Point Protection, Nushagak Bay, to a dis-
tance of 7 miles beyond Cape Constantine. Little triangulation work was done on the
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eastern shore, only one quadrilateral having been laid out and partly observed. The
topography was confined to the western shore and was carried from Nichols Hills to 7
miles beyond Cape Constantine, a distance of about 30 miles.

The hydrography was extended from the limits of the work in 19og to both the
southeastward and southwestward, and extends on the southward to deep water. Four
hundred and sixty-nine square (statute) miles of.hydrography were done, involving
more than 2 coo miles of soundings lines and nearly 22 0oo soundings. The season
was noted for unusual fogs, which often interfered with the progress of the work.

Tides were observed 28 days and nights continuously to determine the datum
plane.

Work off the Nushagak was closed on September 17 and the Explorer sailed for the
Kuskokwim, examining the coast and the approaches to the river. An excellent report
of this work was made, furnishing the best sailing directions for entering the Kuskokwim
yet available.

[F. H. HArpY, Commanding Steamer Yukon.]

SuMMARY OF RESULTS.—Triangulation: 4 stations occupied. Topography: 15 miles of shore line
surveyed, Hydrography: 1 tide station occupied.

The steamer Y ukon began operations in the vicinity of Seldovia, Alaska, on June
13. Topography was done by a subparty on Kalgin Island, while the vessel was obliged
to return to Seldovia for repairs to her boiler. Work was in progress at the close of

the year.
[C. G. QuiLLiaN, Commanding Steamers Yukon and McArthur.}

SuMMARY OF REsULTS.—Triangulation: ¢ signals erected, 6 stations occupied. Topography: 16-
square miles of arca covered, 21.2 miles of general shore line run, 10 miles of shore line of rivers, 1 topos
graphic sheet finished. Mydrography: 526 square miles of area sounded, 1 552.1 miles of sounding lines
run, 16 347 soundings made, 2 hydrographic sheets completed. Currents: 4 stations occupied for cur-
rent observations.

At the beginning of the fiscal year the party on the steamer Yukon was engaged
in surveys on the east coast of Cook Inlet, Alaska, from East Foreland southward. This
work was completed westward to Kalgin Island, and 30 miles to the southward.

A small local triangulation with a short base line was executed to furnish positions
and orientation for a 1/10 coo harbor sheet at Kenai, and the topography was con-
tinued 5 miles up the river. Two lines of soundings were run up the river to the limits
of the topography.

A number of dangers to navigation were located and determined in position.

The approaches to the Kenai and Kasilof Rivers were developed sufficiently for
the demands of the ports,

Tidal observations with automatic and staff gauges were made during the season,
and current observations were made at four stations. Work was closed about the middle
of October and the vessel was laid up at Kodiak.

In May work was resumed on the coast of Alaska with a party on the steamer
McArthur. On the way to Prince William Sound an examination was made of La
Perouse Glacier and an attempt to enter Icy Bay was prevented by the ice in the bay
at that season. Some supplementary soundings were made in Katalla Bay and east of
the Martin Islands to complete the hydrography previously executed.
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An automatic tide gauge was reestablished at Seldovia, and on June g the vessel
proceeded across Cook Inlet to Harriet Point. Work of topography and hydrography
was at once begun southward from that point, and was in progress at the close of the
year.

[W. E. PArRKER, Commanding Steamer Patierson.]

SUMMARY OF RESULTS.—Reconnoissance: 430 square miles covered, 45lines determined, 19 points
selected. Base lines: 1 secondary, length of 1 ¢88 meters. Triangulation: 77 square miles of area
covered, s signal poles erected, 15 observing tripods built, 12 stations occupied for horizontal measures,
4 stations occupied for vertical measures, 14 geographical positions determined. Latitude, longitude,
and azimuth: 1 latitude station occupied, 1 azimuth station occupied. Topography: 70 square miles
covered, 87.7 miles of general coast line, 24 topographic sheets completed. Hydrography: 1 043 square
miles of area sounded, 3 oo7 miles of sounding lines, 55 489 angles measured, 23 327 soundings, 3 hydro-
graphic sheets completed. Magnetic work: 11 stations occupied for magnetic observations.

On July 1 the steamer Patterson was engaged in the topography and hydrography
of Cook Inlet, Alaska. The eastern shore line of Cook Inlet was surveyed from abreast
the southern end of Kalgin Island southward to Kachemak Bay. A topographic sur-
vey was made of Kachemak Bay and approaches from Anchor Point on the north and
the north side of Port Graham on the south to just above Homer Spit and Coal Bay.
The hydrography of Cook Inlet was completed from the southern end of Kalgin Island
to Port Graham and from the eastern shore to about the center of the inlet. In Kache-
mak Bay the hydrography has been finished as far eastward as a line north and south
passing through Gull Island. This includes Coal Bay and anchorage near Homer.

Tidal observations were made at Port Graham with an automatic gauge and staff
gauges were read at other points. In all, 6 stations were occupied for the observation
of tides.

Currents were observed at 12 stations on the eastern shore of Cook Inlet.

In the magnetic work, 4 stations in Cook Inlet were occupied for declination. The
ship was swung in Kachemak Bay, once at sea, three times in the inside passage, and at
Union Bay on the return from Alaska.

The vessel arrived at Seattle on October 22 and at San Francisco on November 2.
Soundings were made along the usual steamer routes between Seattle and San Francisco.

Work on the coast of Alaska was resumed in the vicinity of Dolgoi Island on May 19.

A base line was measured at the head of Volcano Bay, signals erected, and trian-
gulation begun. An automatic tide gauge was set up in Dolgoi Harbor, at which con-
tinuous tidal records were taken from June ¢ to the end of the month. Topography
was begun on June 24 and hydrography on June 27.  Work was in progress at the close
of the year.

[G.. T. Rupg, Commanding Steamer Taku.]

SUMMARY OF RESULTS.—Triangulation: 110.2 square miles covered, 39 signalserected, 25 stations
occupied for horizontal measures, 11 stations occupied for vertical measures, 37 geographical positions
determined, 11 elevations determined trigonometrically. Topography: 59.9 square miles of area
covered, 148.3 miles of coast line run, 2 topographical sheets completed. Hydrography: 143.5 square
miles of area sounded, 602.4 miles of sounding lines run, 3 607 positions determined, 11 952 soundings
made, 4 tidal stations established, § hydrographic sheets finished. Magnetics: 2 magnetic stations
occupied. Leveling: 10 elevations determined, 0.6 mile of levels run, 1o tidal bench marks estab-
lished.

On July 1 the party on the steamer Taku was at work on the shores of Knight Island,
Alaska, making a topographic and hydrographic survey from Passage Point to Drier
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Bay, including Herring, Lower Herring, and Johnson Bays. This work was completed
on July 27 and work begun in Prince of Wales Passage, triangulation, topography, and
hydrography, and continued until September 8, after which work was taken up in Bain-
bridge Passage. Reconnoissance for triangulation was carried through the passage and
the stations marked. This work was in progress when the season closed. On the way
back to Cordova, aids to navigation between Middle Ground Shoal and Cordova were
determined in position.

Work was resumed in the neighborhood of Cordova in May, beginning with the sur-
vey of Naked Peak and Storeys Islands, and was in progress at the close of the year.

[P. A. WELKER.]

SuMMmAaRrY oF RESULTS.—Latitude, longitude, and azimuth work: 1 longitude station occupied, tele-
graphic signals exchanged on 8 nights.

Determinations of the longitude of Fairbanks and Tanana, Alaska, by exchange of
telegraphic signals with Valdez, Alaska, were made between July 3o and September 8.
The astronomical station at Valdez, established in 1905, was found, a pier built, a tem-
porary observatory erected and the necessary telegraphic connections made. Time
observations and exchange of signals with the observer at Fairbanks were obtained on
August 11, 12, and 13, and with the same observer at Tanana on August 28, 29, 30, and
September 5 and 8.



OUTLYING TERRITORY.
PHILIPPINE ISLANDS.

[E. F. DickiNs and P. A. WELKER, Directors.]

The Director of Coast Surveys in the Philippine Islands, whose office is at Manila,
has immediate direction of the details of the field and office work of the Survey in those
islands, under general instructions from the Superintendent. He makes plans for field
work and issues instructions to field parties. The results of observations made in the
field are computed and discussed in the office at Manila, and drawings for new charts
are there prepared and transmitted to the Office at Washington for publication.

Sailing Directions and Notices to Mariners are prepared and published at Manila.

Cooperation was maintained with the various bureaus of the insular government
and with the military and naval authorities in the Philippines.

Valuable data have been collected in relation to geographic names in the Philippine
Islands and in relation to the geography of the islands.

The progress of the work of the field parties is detailed in the abstracts which

follow:
[H. C. DEnsoN, Commanding Steamer Romblpn.]

SUMMARY OF RESULTS.—Reconnoissance: 246 square miles of area covered, 8 lines of intervisibility
determined, 5 signals and scaffolds erected. Triangulation: 1 g6o square miles of area covered, 6
scaffolds and signals poles erected, 11 stations occupied for horizontal measures, § stations occupied for
vertical measures, 48 geographical positions determined, 25 elevations determined trigonometrically.
Topography: 426 square miles of area covered, 109 miles of general coast line run, 1o milesof shore line of
rivers and creeks, 383 miles of roads, 7 topographic sheets finished. Hydrography: 1 922 square miles
of area sounded, 2 283 miles run while sounding, 25 568 soundings, 3 tidal stations established, 7 hydro-
graphic sheets finished.

At the beginning of the fiscal year this party was at work along the northern shore
of Mindanao. Work was extended around the shores of Macajalar Bay to a connection
with previous work at Sulanang Point, also around Camiguin Island, and including all
the adjacent hydrography. From the side Baguian-Tubay the triangulation was
extended to Suluan Point, a distance of go miles, with a side scheme covering Gingo-og
Bay. The topography extends along the coast from Bagacay Point to Suluan Point
and around Camiguin Island. The hydrography extends around the coast line above
mentioned and also fills in the whole area of Surigao Sea, joining the work of the pre-
vious season. A search was made without result for a shoal reported about 10 miles
off the south coast of Bohol Island.

Field operations which were suspended October 25 were resumed on January 2 for
surveys in the vicinity of Burias, Masbate, and Sibuyan Islands. Reconnoissance, sig-
nal building, etc., occupied the party until January 22, when the command was trans-
ferred. Further work of the vessel is noticed under another head.
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[H. C. DensoN, Commanding Steamer Pathfinder.)

SUMMARY OF RESULTS.—Reconnoissance: 240 square miles of area covered, 6 points selected for
scheme. Triangulation: 380 square miles of area covered, 39 signal poles erected, 23 stations occupied
for horizontal measures, so geographic positions determined. Topography: 156 square miles of area
covered, 219 miles of shore line surveyed, 39 milesof rivers and creeks surveyed, 44 topographic sheets
finished. Hydrography: 588 square miles sounded, 2z so9 miles run while sounding, 3 212 positions
determined, 39 475 soundings made, 2 tidal stations established, 54 hydrographic sheets finished.

The work of the season includes a topographic survey of the coasts of Bucas Grande,
Middle Bucas, and East Bucas Islands, the south coast and part of the east coast of
Siargao Island, also some of the outlying islands; hydrographic survey of Dapa Channel
and Port Sibonga, with approaches, and the determination of sufficient secondary trian-
gulation points for the control of the area surveyed. Reconnoissance for triangulation
had on April 30 been completed to latitude g°,

By June 3o the triangulation had been carried down the east coast of Mindanao as
far as Cauit Point. The topography and hydrography were carried to the same point.
An automatic tide gauge was kept in operation at General Island, and staff gauge read-
ings for use in the reduction of soundings were made at various points throughout the
locality of the work.

[F. G. EncLE, Commanding Steamer Research.]

SuMMARY OF RESULTS.—Triangulation: 4 298 square miles of area covered, 3 signals and scaffolds
erected, 6 stations occupied for observations of horizontal angles.

From February 15 the party on the steamer Research continued the revision of
observations of the triangulation between Siquijor and Camaguin Islands and llligan
Bay, across the Mindanao Sea, for the purpose of obtaining trustworthy data for the
continuation of the triangulation across the island of Mindanao. The object of this
work was to secure data for the proper coordination of all surveys of the Philippine
Islands.

This work was completed on May 13, after which date the vessel went to Cebu for
some minor repairs, and then proceeded to Tacloban for the purpose of taking up the
work of triangulation, topography, and hydrography of Carigara Bay and Daram Chan-
nel. This work was in progress at the close of the year.

[C. V. HopGsoN, Commanding Steamer Research.]

SummaRrY oF REsULTS.—Triangulation: 5 signals erected, 3 stations occupied. Topography: 159
square miles of area covered, 55 miles of general coast line surveyed, ¢z.2 miles of roads surveyed, 4
topographic sheets completed. Hydrography: 819.7 square miles of area covered, 2z 673.5 miles of lines
sounded, 50 o72 soundings made, 4 tidal stations established, 6 hydrographic sheets completed.

During July the party on board the steamer Research was engaged in hydrography
along the south coast of Masbate Island, the triangulation and topography of which
had already been executed. From August 1 to September 3 the vessel was undergoing
repairs at Iloilo. In September the party was transferred to the east coast of Cebu
Island, investigating on the way the location of a reported shoal off the mouth of the
Himugaan River on the north coast of Negros. No traces of such a shoal were found.
Work on the coast of Cebu was begun September 15. The triangulation having been
previously executed, the topography and hydrography were begun at once and pro-
gressed rapidly. No offshore dangers to navigation in the waters between Bohol and
Cebu were found. The eastern part of the hydrography joined the hydrography done
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in 1908 and 1909. Cascar Harbor was developed on a 1/10 000 scale and found to be
an excellent typhoon anchorage for small vessels. Aside from this anchorage no good
harbors exist in the region surveyed. Work on Cebu was closed December 21 and the
work of triangulation on the north coast of Mindanao taken up, but owing to unfavor-
able weather conditions observations were not completed at either of the two stations
occupied.

[D. R. JeweLL, Commanding Steamer Marinduque.)

SuMMArY OoF WORK.—Triangulation: 3 stations occupied for observations of horizontal angles.
Hydrography: 275 miles of area covered, 124 miles run while sounding, 82 soundings made.

At the beginning of the fiscal year this party was engaged in reconnoissance between
Negros and Siquijor Islands. On July 22 the command of the vessel was transferred.
The details of subsequent work are stated under another head.

[R. F. Lucg, Commanding Steamer Romblon.)

SUMMARY OF RESULTS.—Triangulation: 2 8go square miles of area covered, 26 signals and scaf-
folds erected, 25 stations occupied for horizontal angles, 33 geographical positions determined. Topog-
raphy: 89 square miles of area surveyed, 9r miles of coast line surveyed, 4 topographic sheets com-
pleted. Hydrography: 1 732 square miles of area sounded, 1 420 miles run while sounding, 21 849
soundings made, z tidal stations established, 2 hydrographic sheets finished.

During the period from January 25 to the date of last report received the party on
the steamer Romblon was continuously engaged in surveys in the vicinity of Burias and
Masbate Islands.

The triangulation consisted of a large scheme of triangulation which was carried
on in conjunction with the work of the steamer Fathomer. Progress in this work was
necessarily slow on account of the difficulty of observing over the long lines. When
conditions were unfavorable for observing the longer lines the tertiary scheme was car-
ried forward and points were located for use in topography and hydrography.

The topography consisted of the mapping of the shore line of the outlying islands
between Bondoc Peninsula and Burias Island, including the harbor of San Pascual and
the entire west coast of this island to Aguja Point at the south end. A detached survey
was also made of a portion of Port Barrera, Masbate Island.

The hydrography was carried on over the region covered by the topography and
over a considerable portion of the sea between Burias, Sibuyan, Romblon, and Banton
Islands.

An automatic tide gauge was operated at San Pascual, Burias Island, and staff
readings were taken at the same place and at Barrera.

[J. B. MiLLER, Commanding Steamer Fathomer.]

SuMmaRrYy OF RESULTS.—Triangulation: 8 ooz square miles covered by triangulation, 5o signals
and scaffolds erected, 29 stations occupied for observations of horizontal angles, 73 geographic positions
determined, 6 stations occupied for vertical angles, ¢ elevations determined. Topography: 8o7 square
miles of area covered, 277 miles of shore line surveyed, 130 miles of rivers, creeks, and ponds, ¢ topo-
graphic sheets completed. Hydrography: 3 474 square miles covered, 7 472 miles of sounding line,
73 215 soundings, 8 tide stations established, g current stations occupied, 11 hydrographic sheets com-
pleted. Magnetics: 7 magnetic stations established.

During the season from July 1 to December 31, the party on the steamer Fathomer
was engaged upon surveys on Mindoro, Tablas, and Panay Islands, with the exception
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of a short time spent in repairing and outfitting at Manila. The triangulation consisted
of the completion of observations at 6 secondary stations and at 10 tertiary stations.
The main scheme of secondary work was completed around the southern end of Mindoro
to the west coast; southward it was completed over the Semarara group and the Mani-
guin Island, from which the Cuyo Islands may be easily seen; and eastward and south-
eastward it rests on Tablas and Panay, extending to the locality selected for the Ibajay
base net on the north coast of Panay.

The topography between July 1 and December 31 was extended over the Semerara
group, some portions of Mindoro and the south end of Tablas Island, and a subsheet
of small topographic corrections near Sicogan and Calagnaan Islands, northeastern
Panay.

The hydrography includes the Semerara group, portions of the Mindoro coast,
the entire west and south coasts of Tablas Island, and all the waters between Mindoro
and Tablas and 5 miles to seaward south and southeast of the Semerara Islands. A
development was also made near Sicogan and Calagnaan Islands, northeast Panay.

Tides were observed with an automatic gauge at Looc Bay and with staff gauges
at numerous points.

Magnetic observations were made with compass declinometer at seven stations on
shore and the ship was swung five times.

Work was begun in February on the survey of the area bounded by Luzon, Burias,
Masbate, Panay, and Tablas Islands in conjunction with the party on the steamer
Marinduque.

The triangulation consists mainly of large figures in the principal or secondary
scheme for the islands, laid out to complete the final connection between Luzon and
all of the islands south of it, for the coordination of the various independent surveys.
The scheme had reached Tablas Island in the year 1910, and is being connected directly
with the southern work extending from Masbate and northern Panay southward. The
site for a base line at Navas, northwestern Panay, was selected and the small figure
near it laid out.

The topography included the northwest end of Panay and Maniguin Islands, begin-
ning at Pandan on the west coast, where it was connected with the work of 1907, and
was extended on the north coast to Ibajay, leaving only 14 miles for the completion
of the shore line of the entire island of Panay. On Tablas Island the survey was exterided
along the southern half of the east coast and over Carabao and Borocay Islands; the
southern half of the west coast of Romblon Island, and more than half of the south
coast of Sibuyan Island were also completed.

The inshore hydrography was completed along all of the shore covered by the
topography and was generally extended to the so-fathom curve.

The offshore hydrography was completed southward to a line 1}4 miles south of
Maniguin Islet and westward and northwestward to a connection with the work of
the previous season, thus completing the hydrographic survey of all the area between
Mindoro, Tablas, and Panay. Carabao and Borocay Passages between Tablas and
Panay were finished and much work was done in various parts of the sea between
Tablas, Panay, Masbate, Sibuyan, and Romblon Islands. Soundings were obtained
over the proposed cable route from Calivo to Romblon for the use of the Bureau of
Posts.
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Tides were recorded by an automatic gauge on Tablas Island and staff gauges were
read at various points.

The magnetic work consisted of ship swings and declinometer observations at
stations about 15 or 20 miles apart.

Current observations were made at nine stations distributed over an area of 5000
square miles. A log line and a 12-foot pole were used and hourly or half-hourly read-
ings were taken. The currents measured were generally less than 1 knot, but in the
passages between Tablas and Panay they were 2 or 3 knots. Sea-water temperatures
were measured twice, once west of Panay and once east of Tablas, using the Negretti-
Zambra thermometer. In these localities the sea is about 700 fathoms in depth and
connected with the China Sea and the Pacific by channels of less than 300 fathoms.
The temperature was found constant below this depth and 50° to 51° F., compared
with a surface temperature of 83° to 86° F.

The ascent of Sibuyan Peak, 6 722 feet high, was made for the purpose of placing
a triangulation station there. This is said to be the first ascent ever made, although
there had been several attempts by various persons both in Spanish times and since.
Two reconnoissance parties were used, with a total of 2 officers and 21 men; one party
being engaged for 10 days and the other for 8 days. The only difficulty was found to
be the thick small growth on the upper half of the ascent, making.extensive trail cutting
an absolute necessity. One night was spent on the summit and the peak was rejected
as a station site on account of the difficulty of clearing and making it ready for occu-
pation, and on account of almost impossible cloud conditions about it throughout the
vear. The mountain lies upon an island about 12 miles in extent and is the highest
clevation in a radius of go miles. It has always been called the roughest and most
difficult peak of the Archipelago, although Mount Baco, 8 200 feet, in Mindoro, which
is not so well known and has never been climbed, is probably worse. The vegetation
and geology of it appear to be of little interest and there is no wild life. In structure
it appears to be part of the rim of some crater of very great age, so old that few traces
of volcanic activity remain, and there is left only the curved form of the steep, sharp
range on which it lies. The rock is a very homogeneous limestone, not stratified or
otherwise marked, reddish brown and coarse grained, its surface showing constant
erosion by rain and wind, pitted thus 1 to 2 feet deep. The upper slopes of the peak
are almost completely covered by bowlders 10 to 30 feet in size, which had apparently
been much shaken about in the severe earthquakes six weeks before.

There are large landslides on all the slopes and a few were heard during the ascent.
The vegetation extends entirely to the summit and grows on the bare rocks, as practically
no moss is found and no soil, the heavy and continual condensation from the clouds sup-
porting it. The shrubs are 6 to 12 feet in height, growing in a thick interwoven matted
fashion, so that one may crawl over their tops. They are very crooked, with a hard
tough wood which burns with difficulty. The most frequent are a kind of dwarf fir or
agojo, and a chaparral. Only a few other varieties are found. The pitcher plants are
numerous, with pitchers containing a quart of water, good for drinking. The Bejuco
stops at 5 oco feet and there is no cogon grass. There are few insects and none of the
wood leeches, so numerous on the other islands.

4
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[J. F. Prarr, Commanding Steamer Pathfinder.]

SUMMARY OF RESULTS,—Triangulation: 1 193 miles of area covered, 70signals and scaffolds erected,
31 stations occupied for horizontal measures, 2 stations occupied for vertical measures, 89 geographical
positions determined, 17 elevations determined. Topography: 388.7 square miles of area covered, 386
milesof shore line, 85.6 miles of shore line of rivers and creeks, 19.7 miles of roads, 934 topographic sheets
completed. Hydrography: 1 347.8 square miles of area covered, 4 100 miles of sounding line run, 46 884
soundings made, 5 tidal stations established, 10 hydrographic sheets completed.

At-the beginning of the fiscal year this party was engaged in extending the survey
along the northeast coast of Mindanao to the eastward of Surigao, and including the
islands of Dinagat, Siargao, Bucas Grande, and other adjacent islands.

The triangulation and topography were extended along the northeast coast of Min-
danao, castward as far as Tugas Point; along the whole eastern shore of Dinagat Island,
and along the whole western shore of Siargao and Bucas Grande Islands. The hydrog-
raphy was completed in the whole area between the islands above mentioned and was also
extended to the eastward from Tugas Point and the south end of Bucas Grande Island
out beyond and around Ballena Rock, so that the entrance to this southerly passage is
now completely sounded, and with the exception of Ballena Rock the entrance is shown
to be unobstructed.

Four tidal stations with self-registering gauges and one staff gauge station were
established during the season, notes were made in regard to the strength and direction
of currents, and several shoals and reefs were located during the season.

In January data was obtained in Hongkong upon which to base detailed estimates
for repairs required by the steamer Pathfinder.

[PavL C. WaITNEY, Commanding Steamer Marindugue.)

SuMMARY OF RESULTS.—Triangulation: soo square miles of area covered, 43 sigaals and scaffolds
erected, 25 stations occupied for observations of horizontal angles, 100 geographical positions determined,
1 azimuth station occupied, 1 base line measured. Topography: 35 square miles of area covered, 88.3
miles of general coast line surveyed, 7 miles of roads, 5 topographic sheets completed. Hydrography:
2 265 square miles of area sounded, 2 587 miles run while sounding, 44 o058 soundings made, 5 tidal
stations established, g hydrographic sheets finished.

Between September 17 and December 27 this party was at work on the hydrography
in the vicinity of Dumaguete and Siquijor Islands, including surveys of Port Canaon and
Port Siyt. From January 1 to March 10 the party was engaged in a survey of Jolo Har-
bor and approaches, after the completion of which the survey of Basilan Straits was
taken up. By May 5 the reconnoissance for the main scheme of triangulation had been
completed and all signals built, practically all lines cleared for tertiary work, and suf-
ficient points had been located to commence the topography and hydrography, which
were started in the vicinity of Sachol Island and carried forward with the main scheme
of triangulation as circumstances would permit.

MANILA OFFICE.

At the office in Manila the records received from the field parties have been exam-
ined, reduced and checked wherever necessary, duplicates prepared, results of triangula-
tion adjusted, and elevations computed.

Progress has been made in the preparation and compilationof theresultsand sketches
for the publication of the triangulation of the island of Luzon. :
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The usual studies have been made for each proposed piece of field work; notes,
specifications, and instructions for field parties prepared, and general supervision exer-
cised over the details of the field operations.

Requests for data needed in surveys by the Army have been filled in addition to other
calls for information.

Finished tracings have been made for chart publication, hydrographic sheets
plotted, and topographic sheets inked, and completed when necessary.

Sailing directions and notices to mariners for the Philippines have been prepared
and a large amount of original hydrographic information has been received and filed.
Lights and buoys on the charts were colored and hand corrections to the charts made

when required.
The Survey has a representative on the lighthouse board of the Philippine Gov-

ernment.
Progress has been made in the Geographic Division in the compilation of a general

map of the Philippines.
' PORTO RICO.

[GEORGE HARTNELL.]

A continuous record of the magnetic elements has been maintained at the obser-
vatory at Vieques, P. R. Absolute and time observations have been taken as usual.
The seismograph has performed satisfactorily and several large earthquakes have

been recorded.
HAWAIIAN ISLANDS,

[W. C. DiBrELL, Commanding Steamer Explorer.]

SumMmAaRrY oF rRESULTS.—Triangulation: 32 square miles of area covered, 2 signal poles erected, 7
stations occupied for horizontal measures, 3 geographical positions determined. Magnetic work: 6
land stations occupied and observations made in 5 positions at sea. Topography: 22 miles of general
coast line surveyed, 1 topographic sheet completed. Hydrography: 590 square miles sounded, 1 580
miles run while sounding, 6 300 positions determined, 16 324 soundings made, 17 hydrographic sheets
finished.

During the season from October 18 to February 20 the steamer Explorer was
engaged in the survey of the island of Oahu, The triangulation had been completed
and the topography begun by another party. The party on the Explorer completed
the topography and extended the hydrography to the 1oo-fathom curve all around the
island and at frequent intervals to much deeper water.

By the end of the season the survey of the island of Oahu had been completed.

The instructions for this work contemplated the prosecution of systematic surveys
of the Hawaiian group, beginning with the island of Oahu.

Work already done was not to be repeated. The hydrography of Oahu was to
include the 100-fathom curve, and the topography was to be restricted to a delineation
of the shore line.

A party in charge of Assistant O. B. French had been at work on the islands for some
months previous to the arrival of the Explorer, and upon the departure of Mr. French
in October he was succeeded as chief of party by Mr. L. W. Smith, aid. Mr. Smith
was instructed by the Superintendent to place himself and party under the direction



52 COAST AND GEODETIC SURVEY REPORT, 1911.

of the commanding officer of the Explorer for duty upon the arrival of that vessel in
Hawaiian waters.

When the Explorer reached Honolulu the shore line had been completed from a point
just eastward of Mokapu Peninsula, along the northeastern and northwestem coasts of
the island nearly to Kaena Point. The hydrography had been completed between
Honolulu and Diamond Head out to the 20-fathom curve, and Mr. Smith was then
engaged upon the development of Kaneohe Bay, his equipment consisting of a chartered
schooner and launch. A subparty was at work upon the island of Kauai.

Mr. Smith continued work in Kaneohe Bay until completed and then took up the
inshore sounding and hydrography of Waialae Bay. When that was done the unsur-
veyed portion of the shore line of the island of Oahu was run and sufficient local trian-
gulation was executed for the control of the hydrography and topography.

The hydrography executed by the Explorer includes the entire water area adjacent
to the island of Oahu, excepting Pearl and Honolulu Harbors. Pearl Harbor was omitted
on account of dredging in progress and the chart of Honolulu Harbor was found to be
sufficiently accurate without an additional survey.

The development of the hydrography was completed out to the roo-fathom curve
and along nearly the whole coast widely spaced soundings extend much farther, reaching
to from 3 to 5 miles from shore. Seventeen current stations were occupied, and mag-
netic observations were made at a number of land stations. Magnetic observations
were also made on shipboard at five positions off the coast of Oahu, and the ship was
swung on sixteen headings at the beginning of the season and again at the end. The
ship was swung also off Mokapu Peninsula, off Waialae, and off Wainae.

[O. B. FrRENCH.]

SUMMARY OF RESULTS.—Astronomic observations: 1 azimuth determined. Base measurement:
1 base line measured. Hydrography: 2 square miles of area covered, 25 miles of line sounded. Topog-
raphy: 8o miles of shore line surveyed, 6 miles of shore line revised, 10 miles of roads surveyed, 3 topo-
graphic sheets completed. Triangulation: 352 square miles of area covered, 53 stations occupied, 132
geographical positions determined.

The revision of the survey of the Hawaiian Islands was in progress on July 1 and
was continued under the direction of Assistant French until October 11, 1910, and after
that date under the direction of Assistant W. C. Dibrell. (See the report of his work.)

An abstract from the Territorial records on file at Honolulu to furnish the data
needed in the work and for use at the Office in Washington, was completed. The
triangulation was extended along the coast of the western half of the island of Kauai
and a topographic survey was made of the shore line. In connection with this work,
observations were made to determine an azimuth, and a base line more than 2 miles
long was measured. The region covered by the triangulation is very rough and broken
with ridges 4 ooo feet in elevation and precipitous in many places. These ridges are
covered with a dense mass of tropical vegetation, through which it was often necessary
to cut a passage. Hydrographic signals were established along the coast covered by the
triangulation at intervals of approximately 1 mile.
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{O. H. GAARDEN.]

A continuous record of the variations in the earth’s magnetic condition was obtained
at the magnetic observatory near Honolulu, Hawaii, during the year with self-registering
instruments. Observations were made once each week to determine the absolute
value of three elements of terrestrial magnetism, and once each month to determine
the scale values.

Special declination observations were made on April 28 in connection with the
eclipse of the sun on that date.

In order to comply with the request of the Royal Society of London for international
cooperation in magnetic work on certain term days from May, 1911, to January, 1912,
covering a portion of the period of the magnetic work of the English South Polar Expedi-
tion now in the Antarctic regions, a special record was obtained on the magnetograph
in accordance with an international program.

Daily meteorological observations were made and continuous temperature records
were obtained in the open air, in the magnetograph room, and in the seismograph room.

Time observations were made every week.

The seismograph was kept in operation and a practically continuous record was
obtained. One hundred and seventy earthquakes were registered during the year at
this station.

[E. VANCE MILLER.]

During the season from April 1 to June 3o this officer was in the Hawaiian Islands
engaged in the collection of information for the correction of the sailing directions of
those islands. ‘This work is now being prepared for publication.



SPECIAL DUTY.

HIGH-WATER LINE, BELLE HARBOR, N. VY.

[O. B. FRENCH.]

In response to a request from the West Rockaway Land Co. and the Department of
Docks and Ferries of New York City for the location on a drawing furnished by them
of the high-water line at Belle Harbor, Jamaica Bay, N. Y., as shown by the surveys of
1835 and subsequent years, it became necessary to send an officer to Belle Harbor in
order to make a connection between points shown on the drawing and the triangulation
of the Coast and Geodetic Survey. This work was completed May 22 to 25. The field

" expenses of the work were paid by the West Rockaway Land Ce.

ROCKILAND SPEED TRIAL COURSE.
[O. B. FRENCH.]

In response to a request from the Navy Department, an officer was assigned to super-
vise the erection of permanent beacons to mark speed trial course in the vicinity of
Rockland, Me., in place of the temporary wooden structures used in the past.

Designs for iron structures were prepared to meet the requirements of the Navy
Department and a contract for the work was made with the lowest responsible bidder.

During the period May 6 to May 12 the sites for the foundations of the new beacons
were selected, and the positions were determined by triangulation and marks were
placed so that the contractor could use them in placing the foundations.

The foundations were completed before the end of the fiscal year, but the erection of
the superstructure remained to be done at that time. The field expenses of this work
were paid by the Navy Department.

COVE HARBOR, CONN.

[J. C. GAuGER.]

SUMMARY OF RESULTS.—Area of hydrography: o.04 square statute mile, 3.4 milesof sounding lines
run, 793 soundings taken, 2 tidal stations established.

Chart revision work on the coast of Connecticut was done between June 27 and 29
for the purpose of obtaining hydrographic information covering recent harbor improve-
ments by the Stamford Manufacturing Co. in Cove Harbor. The work was plotted
upon a hydrographic sheet and will be incorporated in the charts of the locality.

NORTH CAROLINA FISHING GROUNDS.

[J. C. Gaucger.]

At the request of the Fish Commission of North Carolina, surveys were undertaken
in Pamlico, Croatan, and Roanoke Sounds, for the purpose of relocating the stakes and
buoys marking fishing limits in Pamlico and Croatan Sounds, which had been dragged

54
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out of position or destroyed, and to establish stakes in Roanoke Sound to meet the
requirements of recent legislation by the State.

The field work was begun on February 11 and completed on March 4.

Positions in Pamlico Sound established to meet the requirements of the acts of the
General Assembly of North Carolina of 1909 relating to fish and fisheries, were re-marked
- in position or the position checked if the marking was found to be satisfactory; two
additional stakes were placed on the Oregon Inlet Reservation.

The recent legislation relative to fishing in Roanoke Sound forbids pound or other
net fishing during the shad and herring fishing season anywhere in the Sound except
west of a line extending from Buoy No. 39 (1 ocoo yards east of Hog Island) to a point
200 yards east of Broad Creek Point and one-fifth of the width of the Sound from the
shore line northward of a line bearing east 10° north from Ballast Point. In com-
pliance with the law and under the direction of the Fish Commission, stakes were placed
in the Sound in the proper localities and their positions determined by sextant angles.

The execution of the work was facilitated by the cooperation and assistance rendered
by the officers of the Fish Commission of North Carolina.

[R. S. ParTON.]

Work in Albemarle and Croatan Sounds, N. C., for the location of boundaries of fish-
ing grounds was begun October 15, in accordance with the request of the State authorities.
Buoys marking the limits of the grounds were placed and their location determined by
sextant angles on points determined by triangulation. In Albemarle Sound 42 buoys
were planted between October 31 and November 23, completing the work required.

Work in Croatan Sound was begun November 25, and by November 30 thirteen buoys
were planted, completing the work.

The boundaries of the fishing grounds were marked in accordance with acts passed
in 1909 by the Legislature of North Carolina, providing that in the Carolina sounds all
net fishing should be so restricted as to leave a free passage for the fish from the inlets,
through the sounds to the various rivers tributary to them. Thus in the two sounds in
which the present work was executed the law provides that an area of one-third of the
width of the Sound shall have no nets set in it.

MASSACHUSETTS, BOSTON HARBOR.
J- F. Pratrt.]

At the request of the Boston Chamber of Commerce, an inspection was made of Bos-
ton Harbor with a view to the erection of tidal indicators for the guidance of vessels enter-
ing the harbor. Owing to the influence of the winds and the natural fluctuations of the
tides, it is well known that the water level is at times below the plane of mean low water
shown on the charts, and also that the times of high and low water may differ from those
in the predicted tables, which represent normal conditions. The tidal indicators are
intended to show to vessels the actual height of the tide at any time by inspection.
They have been successfully used in New York and San Francisco Harbors and in the
Delaware River.

A careful examination was made of various localities suggested as suitable sites for
the indicators and information gathered for a report on the subject, with an estimate of
probable cost and other data.
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MISSISSIPPI RIVER COMMISSION.

[H. P. RITTER.]

As authorized by law, an officer of the Survey continued to serve as a member of
the Mississippi River Commission and performed the duties incident to that office.
He was engaged on this work and attending meetings of the commission in November,
April, and June.

GEOGRAPHICAL POSITIONS, ALASKA.

[EpwIN SMiITH.]

SUMMARY OF RESULTS.—Latitude, longitude, and azimuth work: 2 latitude stations occupied, 42
pairs of stars observed for latitude, average number of observations on a pair, 1; 2 longitude stations,
telegraph signals exchanged on 8 nights; 2 azimuth stations occupicd, observations of azimuth on 11
nights.

Early in July preparations were made for determining the latitude and longitude
of a point and the azimuth of a line at Fairbanks, Alaska, and similar work at Tanana,
Alaska. This work was undertaken at the request of the United States Geological
Survey and was intended to furnish a starting point and an azimuth for the land surveys.

Latitude and azimuth were observed, latitude on 7 and azimuth on 4 nights; and
longitude was determined by exchange of telegraphic signals on 3 nights with an observer
at Valdez. .

At Tanana a station was selected in the Government reservation on which Fort
Gibson is located. Telegraphic signals for the determination of longitude were exchanged
with the observer at Valdez on s nights, azimuth determined by observations on 3,
and latitude on 7 nights.

GEOGRAPHICAL POSITION, NEW YORK.
[EpwIN SMITH.]

At the request of the United States Geological Survey a station was selected and
marked in Manhattan Square, New York City, just north of the buildings of the American
Museum of Natural History. This station was marked with a concrete pier, and about
100 meters to the northward of it a meridian mark was set. The station was connected
trigonometrically with points in and upon the museum buildings. Latitude was ob-
served on five nights and longitude determined from the base station at the Coast and
Geodetic Survey Office, Washington, D. C., signals being exchanged on four nights.

INTERNATIONAL BOUNDARIES.

[O. H. TrrTMANN, Commissioner.]
UNITED STATES AND CANADA BOUNDARY.
[E. C. BARNARD.]

SUMMARY OF RESULTS.—131.78 miles (linear) of topography along the boundary completed, 263.56
square miles mapped, 122.78 miles of levels run along boundary, 38.20 miles of levels for check and
elevation control, 2 base lines leveled, g7 permanent bench marks established, 129 temporary bench
marks established.

Topographic work on the boundary line between the United States and Canada
along the forty-ninth parallel east of the Rocky Mountains was in progress on July 1.
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Topography, levels and line profile were carried from the end of the work of 1909 to
monument 355 near Coutts, the point of starting by the Canadian parties, a distance of
50.13 miles, by July 31, the levels being extended 2.5 miles south to the United States
Geological Survey bench mark. The levels run along the boundary by the Canadian
parties were also connected with the United States Geological Survey bench mark near
Hinsdale, Mont. Work was then taken up at a point west of Frenchmans Creek, and
continued until August 24, when the party returned to the camp at Bluff Creek.

Topographic work was completed to monument site 261 B, a distance of 81.65
miles, by October 14, and work was then closed for the season. Work was resumed
early in June, 1911, and was in progress at the close of the year.

[J. B. BAYLOR.]

SuMMARY oF RESULTS.—Triangulation: 8¢ triangulation points occupied, 18 monuments erected
and determined in position by triangulation, 1 base line measured. Topography: so miles of boundary
line mapped, 15 plane table sheets completed.

These statistics include work by the Canadian party.

At the beginning of the fiscal year work was in progress on the northeastern boun-
dary line of the United States and Canada between Maine and New Brunswick, the
party representing the Commissioner on the part of the United States working con-
jointly with a Canadian surveying party in the trigonometric and topographical survey
of the St. John and St. Francis River valleys. The triangulation points on each side
of the St. John River were marked with concrete monuments. These monuments are
used as reference monuments to fix the exact location of the international boundary line
on the St. John and St. Francis Rivers as reproduced from the official boundary charts
of the Commissioners, under the treaty of 1842.

In a short section of the St. Francis River, where the triangulation points are
located on the heavily wooded hills, separated from the bed of the river by a dense
growth of woods, concrete reference monuments were located near the banks of the
river and connected with the triangulation points. Three base lines were measured,
two by the Canadian party and one by the American party. A line of levels was run
by the Canadian party up the St. John and St. Francis River valleys to the head of
Cross Lake above the rapids, where the season’s work ended. This line of levels was
connected wherever practicable with the bench marks of the Canadian transcontinental
railway, in course of construction.

Detailed plane table maps were made of the adjacent valleys on a scale of 1/5 000,
with 20-foot contours.

Work was begun on May 5, 1910, in the vicinity of Edmundston, New Brunswick,
and the survey and monumenting were carried to the head of Cross Lake on the St.
Francis River, where the season closed on October 30.

Work was resumed about the middle of May, 1911, and was in progress at the close
of the year.

Field work was begun by the American party near the head of Beau Lake and by
the Canadian party on the St. Francis River, where the boundary line leaves it at what
is now known as Boundary Lake.

Up to June 30 ten triangulation points were observed on along the St. Francis River
by the American party, and a base line was measured. Lines of sight had to be cut
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through the woods for much of this work. A plane table sheet on the St. Francis River
was nearly completed and the reference triangulation points for defining by coordinates
the boundary line on the St. Francis River were marked with concrete monuments.

A line-cutting party was kept at work clearing a vista 3o feet in width through the

forests along the boundary.
[W. B. FAIRFIELD.]

SumMMARY OF RESULTS.—Triangulation: 144 stations occupied, 144 points determined, 1 base line
measured. Topography: 101 miles of shore line run, 3 plane table sheets completed.

The survey of the boundary from the mouth of Pigeon River westward toward the
Lake of the Woods was continued during the season of 1910. The party was in the field
at the beginning of the year, but owing to delay caused by forest fires field work was
not begun until July 18. Starting from a line of the stadia work of 1909 near South
Fowl Lake as a base, a scheme of triangulation was begun extending along the chain of
of lakes through which the boundary runs, from Pigeon River to Rose or Mud Lake.
Subsidiary triangulation of the separate lakes was executed for the purposes of the
topography and connected with the general scheme. The triangulation points were
marked in a permanent manner. The heights of triangulation stations on each lake
were determined by vertical angles. Observations for azimuth were made at station
Abel on South Fowl Lake.

The topography covers the shore line of the lakes and of the streams connecting
them, all of the portages, and the location of the high cliffs or bluffs along the chain of
lakes.

At Watup portage, between Mountain and Rove Lakes, where there is no water com-
munication, the portage was surveyed and contour lines run. This portage takes the
shortest route from lake to lake. It was cut out to a width of some 20 feet, and new
blazes were made on the trees. No indication of any water connection between the lakes
could be found.

A base line was measured on the ice between triangulation stations Cad and Arthur
on Rose Lake.

The triangulation was carried to the west end of Rose Lake, but the topography of the
lake was not completed.

Field operations closed for the season on December 8, and were resumed on May
31. During June, 22 stations were occupied for observations of horizontal angles, and
some progress was made in the topographic work.

[F. D. GRANGER.]

Work on the portion of the northwestern boundary from a point at or near Short
Creek, a tributary of the Souris or Mouse River, to the eastward, was continued during
the season of 1910 by the Canadian party under charge of Mr. J. J. McArthur, D. L. S.
Mr. F. D. Granger, assistant, Coast and Geodetic Survey, accompanied this party as
American representative.

Base lines were measured near Short Creek astronomical mound and in the vicinity
of Portal, N. Dak. Observations for azimuth were made near the base, and.later in the
season further observations were made in the vicinity of old monument No. 179.
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With the inception of the triangulation a general survey of the line covering a strip
2 miles in width was carried on.

Beginning at Short Creek astronomical station the work was carried eastward as
far as monument No. 170, near the eastern terminus of Turtle Mountain, a distance of
136.4 miles, but owing to unfavorable weather no new monuments were set east of 172.
In all 94 cast-iron monuments were set between and including old monuments 219 and
172, 48 replacing the old and 46 for the new sites. The average distance between sites
was 1.4 miles. Two hundred and sixty square miles of topography was completed
during the season. The statistics given are for the season beginning April 26 and end-
ing November 27, 1910.

Mr. Granger again took the field with the party of Mr. McArthur at St. John, N.
Dak., on April 27, 1911, for the identification of old and the establishment of new monu-
ments from the vicinity of Bannerman, Manitoba, eastward, and the work was in progress
at the close of the fiscal year.

Work on the survey and monumenting the boundary was begun at old monument
No. 171 and carried eastward, and by June 30 the triangulation, topography, and monu-
menting had reached monument No. 154, a distance of 39 miles.

[J. E. McGraTH.}

SUMMARY OF RESULTS.—2 square miles of triangulation, 14 signals erected, 62 stationsoccupied for
horizontal measures, 371 geographic positions determined, 173{ miles of level lines run, 17%4 miles of
traverse line measurement.

Two cooperating parties for the survey of the boundary line between the United
States and Canada on the St. Croix River were in the field at the beginning of the year,
the Canadian party being under the charge of Mr. A. J. Brabazon.

Work was begun by the American party in the vicinity of Calais, Me., the Canadian
party having just completed the triangulation to a point immediately above the bridge
at Baring, but having yet to execute the reconnoissance and signal building between that
point and Woodland, Me. In the meanwhile the American party undertook the connec-
tion of the more marked topographical features with the triangulation in the vicinity
of Internationai, Union, Milltown, and Baring Bridges and the reoccupation of such points
below Baring as had to be connected with the points built by the Canadians during the
current season. Upon the completion of the first part of the scheme the American
surveyor made a reconnoissance of the section of the river between Woodland and the
Grand Falls of the St. Croix and then began operations for connecting recognizable
points in this area with the triangulation of 1887. In this work a number of traverse
lines were run in two directions, measurements being made with a so-meter steel tape,
and lines of leveling were run to reduce the measurements to their horizontal values.
The changes of directions between the various sections were measured with a 7-inch the-
odolite. The ends of the traverse lines were connected by triangulation. Work was
closed near Vanceboro on October 26. From Woodland to the mouth of the river the
survey is entirely completed.

The same parties resumed operations near Woodland in June, 1911, and work was
in progress at the close of the fiscal year.
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[C. H. SINCLAIR.]

SUMMARY OF RESULTS.—131 linear miles of triangulation, 524 square miles covered by triangulation,
75 stations occupied, 77 monuments occupied, 1 198 horizontal angles measured, 1 198 vertical angles
measured, 128 miles of boundary monumented, 85 monuments set, 2 bases measured, 1 azimuth deter-
mined.

From a line alittle east of the north fork of Milk River, where the triangulation was
carried during the season of 1910 the work was extended to Sweet Grass or Coutts, where
a base was measured and a junction made with the Canadian triangulation. An azimuth
was measured, by a Canadian surveyor, in connection with longitude work, and a connec-
tion made with the triangulation. A base was also measured and an azimuth deter-
mined a little west at Rocky Creek. Work closed in the latter part of October at
Scobey, Mont.

In May, 1911, work was resumed on the Middle Branch of Poplar River and up to
the close of the year about 40 miles of triangulation had been completed and the recon-
noissance had been extended about 10 miles farther. About 30 miles of boundary were

monumented in the same period.
ALASKA BOUNDARY.

[O. M. LELAND.]

The party engaged in the survey of the Alaska Boundary at the head of the Big
Salmon River began work on June 16 and closed field operations on September 17.

The work done included the running of a line of precise levels between Skagway and
the summit of White Pass, a connection by triangulation of the work of 1907 at the
head of Glacier Bay by Mr. Fremont Morse of the Coast and Geodetic Survey with that
at the head of the Big Salmon River by the Canadian party of Mr. Ratz in 1905, the
more accurate determination of the positions of peaks Nos. 6900, 6600, and 6000 of the
latter work, and the extension of the photo-topographical work to cover the region at the
head of Muir Glacier.

This party did not take the field in 1911, but the computations of the field work
were completed for 1910, and work was continued on the photographic plotting of the
work done in 1907, 1908, 1909, and 1910, which is yet unfinished.

[FREMONT MORSE.]

At the beginning of the year a Canadian party was engaged in marking the Alaska-
Canada boundary near the head of Portland Canal, the United States being represented
by a field officer assigned for that duty.

The instructions to the Canadian surveyor were, in bnef as follows:

To draw a line from Eagle Point Monument on an azimuth of 270 (astronomical east) and mark it
on the east side of Portland Canal with a concrete monument. Also to mark it near the shore on the
west side of the canal in the same way, determining the distance between the monuments.

To mark all Coast and Geodetic Survey triangulation points on both sides of the canal, south from
the above line to the latitude of Lion Point with concrete. If these points can not be found by the
marks on the rocks, etc., to reestablish them as nearly as possible by triangulation and then mark them.

To remove the monument placed on the straight line joining D and G 6535, and to place it on the
straight line joining S s117 and S 6535. Monument G 5117 and trace the line gr17-6535 by a narrow
cutting to the Salmon River at least.

To connect S 6600, S 6800, and S 7780 by triangulation.

Reference monuments were put up at East Monument on the east side of Portland
Canal due east from Eagle Point Monument ; at Law Reference Monument, built over the
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old Coast and Geodetic Survey triangulation ‘‘Law,” on the east side of the canal;
Southwest Base Reference Monument, built over the Coast and Geodetic Survey triangu-
lation station ‘‘Salmon River Southwest Base’’; Keen Reference Monument, built close
to the old triangulation station ‘‘Keen.” These monuments were built of concrete.
At Lion Point Astronomical Station, the old brick pier was utilized and repaired.

The necessary triangulation was executed by the Canadian surveyor from the north-
ern end of Portland Canal to a junction with that of the American representatwe working
from the southern end of the scheme,

On the American side at the mouth of Salmon River, where a town site had been laid
out, the end of a wharf projecting over the flats was determined to see whether it crossed
the boundary. It was found to be a short distance from the boundary on United States
territory.

The determination of Boundary Peak 7780, which had previously been determined
by triangulation from the Unuk River, showed a remarkably close agreement with the
previous work.

Work in this locality under a similar arrangement was resumed in the spring of 1911
for the purpose of locating reference monuments for defining the boundary line down
Portland Canal, but no field work was done before the close of the fiscal year.

[THoSs. Riges, Jr.]

SuMMARY OF RESULTS.—Triangulation: 65 signals erected, 72 stations occupied, 157.7 miles of
progress in triangulation, 1 231.6 square miles covered. Topography: 610 square miles covered, 750
miles of traverse lines run, 5 883 elevations computed from vertical angles, 13g9.7 miles of topographical
belt completed. Line projection: 155 miles of line cutting and monumenting, 62 miles of vista cut
and stadia line run, 20 monuments placed. Magnetic observations: 15 stations occupied.

The statistics given are for the whole season of 1910, beginning May 24.

Work on the survey and marking of the boundary line between Alaska and Canada
along the one hundred and forty-first meridian was in progress at the beginning of the
fiscal year.

The object in view for the season of 1910 was to complete the projection of the one
hundred and forty-first meridian through to the Porcupine River from the point reached
in 1909 about 40 miles north of the Yukon River, and to push the triangulation and
topography well north of the Yukon so that during another season the base of supplies
might be moved to Rampart House, on the Porcupine.

By May 24, 1910, the party with its outfit, forage, provisions, and horses had arrived
at Sheep Creek, Alaska, where a permanent base camp was established.

The party was divided into eight subparties, each with its own cook, outfit, and pack
train. To one of these subparties was assigned the work of triangulation, to another
the reconnoissance; three parties were engaged upon topography, one was occupied in
transporting supplies, and another had charge of the base camp on Sheep Creek. The
chief of party exercised general supervision of the whole work and also occupied a number
of stations in the triangulation.

The difficulties of transporting a large party and its supplies and equipment through
a wild and rugged country and of keeping open a line of communication by which the
advance parties could be supplied with provisions necessary for their maintenance were
very great. Pack horses and canoes were used for transportation; of the 76 horses taken
in at the beginning of the season only 45 remained at its close, and those in a worn-out
condition, owing to hard service and scanty provender.
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Reconnoissance.—The duties assigned to this party were the laying out of the tri-
angulation scheme and the erection of signals. In addition to this, practically all the
main routes of travel were laid out, and much trail cutting was done.

After assisting in cutting the main pack trails up Sheep Creek and down the Yukon
River, the party was steadily employed on reconnoissance until August 15, when a con-
nection was made with the work near the Porcupine River. Work to the southward
was then begun, and connection was made with the triangulation at stations Salmon
and Storm on August 28.

Triangulation.—From the final points occupied in 1909, about 40 miles north of the
Yukon, a belt of triangulation along the one hundred and forty-first meridian was car-
ried to points north of the Porcupine. A base line was laid out near the Porcupine,
with which the triangulation will be connected, but its measurement was postponed until
the next field season.

Observations were made on the main line signals wherever possible, and observa-
tions were made at the line signals by the line projection party.

Topography.—One of the topographic parties executed the work from latitude 65° 10’
to 65° 30’ and from 66° 10’ to 66° 30/, covering 200 square miles of area included on
four sheets. The second party completed seven sheets, closing at latitude 66° 10’.
The triangulation party was occupied on topographical work for a portion of the season,
and completed the topography of a little over 50 square miles from latitude 66° 30’ to
66° 417,

Line projection.—The line projection was in direct charge of a Canadian surveyor,
with an assistant surveyor representing the chief of the American party. During a por-
tion of the season this work was done in conjunction with that of the triangulation
party, but later the parties were operated independently.

The line was projected from point E of the boundary to P, about 1o miles beyond
Rampart House, a total of 155 miles, the extremes of latitude being 65° 16’ 13'' and
about 67° 29’.

Line and monumenting.—The line cutting and monumenting were done by a Cana-
dian party. A vista 20 feet wide was cleared through the timber, and small aluminum
bronze cone monuments were erected at intervisible points not more than 4 miles apart,
The monuments not already tied into the triangulation were located by three point
observations. In all 62z miles of vista were cut and stadia run and 20 monuments
placed. The boundary crosses the Porcupine River at the mouth of Sunaghun Creek.

Magnetic observations.—Observations of magnetic declination were made by the
triangulation party, and 15 stations were occupied.

The party for the survey of the Alaska boundary again took the field in the spring
of 1911, and by June 1 had arrived at Rampart House. Work was in progress at the
close of the fiscal year.

[D. W. EaTON.]

A Canadian party accompanied by an American surveyor was engaged in line
cutting and monument setting along the boundary south of Sixty Mile River, com-
pleting the work not previously done from the Yukon River southward to the Mount
Natazhat Ridge. In all, monuments were set for about 110 miles, and about 6o miles
of line were cut.
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SPEED TRIAL COURSE, DELAWARE BREAKWATER.

[Isaac WINSTON.]

At the request of the William Cramp & Sons Shipbuilding & Engine Co. a new
speed trial course, 1 nautical mile in length, was established off Delaware Breakwater
at the entrance to Delaware Bay, the Cramp company paying all field expenses.

Signals were erected at the approximate location of south range E, and at a point
on shore on the prolongation of the old (south) range line, and also near three additional
points needed for the range marks; and observations of horizontal angles were made at
these four points and at two of the three lighthouses, whose positions furnished the
bases for the determination of the trial course. The positions of the poles on the south
range were then shifted to the positions indicated by the preliminary computation and
the observations were repeated. The final computation was then made, and the posi-
tions of the range marks were indicated on the south range. The range marks on the
north range were to be placed over the triangulation stations on that range.

The positions of the range marks with reference to the points indicated for them
were afterwards verified by measurements on the ground, as requested by the Board of
Inspection and Survey of the Navy Department.

MARYLAND OYSTER BEDS.
[C. C. YaTEs.]

SuMMARY OF RESULTS.—Triangulation: 360 square miles of area covered, 102 stations occupied,
100 geographic positions determined. Physical hydrography: 240 observations of the density of water
made.

Under authority conferred by law, the Survey continued to cooperate with the
Maryland Shell Fish Commission in surveying and marking the natural oyster beds, bars,
and rocks in the State of Maryland. All field work undertaken by the Survey was com-
pleted on December 135, 1910, and since that date the whole party has been engaged in
completing the records and computations and in the preparation of the charts and
reports for the remaining counties covered by the work for publication.

The descriptions of the boundaries and landmarks in Charles County were pub-
lished during the fiscal year.

DELAWARE OYSTER BEDS.
[C. C. YaTEs.]

Under the authority of the Secretary of Commerce and Labor, an officer of the Sur-
vey continued the supervision of the survey of the oyster beds of the State of Delaware.
The necessary field work was completed under his direction as consulting engineer on
October 19, 1910, and since that date the preparation of the necessary charts and
description of boundaries, etc., for publication has been continued.

The expense of this work, including the salary of the officer of the Survey while
engaged on it, was paid by the State of Delaware.

The appreciation of the State authorities for the service rendered by the Govern-
ment in assigning an officer to this duty is shown in a resolution adopted by the State
legislature, thanking Assistant Yates for the very valuable service rendered by him in
successfully carrying out the work of the Delaware Oyster Survey Commission.
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DETAILS OF OFFICE OPERATIONS.

OFFICE OF THE ASSISTANT IN CHARGE.
[ANDREW BRAID, Assistant in Charge.]

The Assistant in Charge of the Office has direct supervision of the work of the
different divisions of the Office. The Tidal Research Section is under the immediate
direction of the Assistant in Charge, and the Miscellaneous Section is a subdivision of his
office.

COMPUTING DIVISION.

Satisfactory progress was made in the reduction and discussion of field operations
and the preparation of results for publication.

Among items of work of importance done during the year may be mentioned the
preparation for publication of the results of the triangulation in the northern portion of
California, which is published as Appendix 5, report for 1910; the preparation for pub-
lication of the results of triangulation along the east coast of Florida; along the northern
portion of the ninety-eighth meridian in Nebraska, South Dakota, and Minnesota; and
along the southermn portion of the ninety-eighth meridian in Texas. This work was
nearly completed at the end of the year. Computations have been made to show the
effect of topography and isostatic compensation upon the intensity of gravity.

Considerable progress has been made in the computation of the triangulation along
the coasts of the United States as well as along the boundaries between the United States
and Canada and Alaska and Canada.

DIVISION OF TERRESTRIAL, MAGNETISM.

The report of this division shows an increased demand for information conceming
terrestrial magnetism, chiefly of the magnetic declination in the United States.

The results of the field observations on land and at sea during the fiscal year 1910
were prepared for publication as Appendix No. 3, Report for 1910. A chart was nearly
completed, showing the lines of equal magnetic declination in the United States for 1910,
and the secular change tables were revised and extended to 1910. The reduction of the
work of the Cheltenham Observatory for 19o7-8, the Sitka Observatory for 19o7-1909,
the Honolulu Observatory for 1907-8, and the Baldwin Observatory for 1907-1909
were completed and submitted for publication. The work of the Porto Rico Observatory
for 1907-8 was completed. ‘‘Directions for magnetic measurements’’ were completed
and published.

Tabulations were made of data relating to earthquakes recorded at the magnetic
observatories, and copies of the records of the principal earthquakes were furnished to the
International Seismological Association, Similar information relating to Honolulu was

67
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furnished to the seismological committee of the British association. Other special
requests for data were promptly complied with.
The reduction of the work of the Cheltenham Observatory for 1gog—10 was begun.
The times of the abrupt beginnings of 15 selected magnetic storms, 1906-1909, were
determined for each of the five magnetic observatories, to be compared with similar
readings from foreign magnetic observatories.

TIDAL DIVISION.

There were received, examined, registered, and indexed in this division records
from 24 self-registering tide-gauge stations, with a combined length of 15 years and 27
days, and records from g3 staff gauges, with a combined length of 614 years. The total
of all tide observations made by the Survey and received during the year is 21 years and
4 months at 119 stations, and from other sources, 29 years, 4 months, and 23 days.at
42 stations, making a grand total of 50 years, 8 months, and 23 days at 161 stations.

The preparation of the annual Tide Tables was continued. Harmonic analyses were
completed for 11 stations, with a combined length of 2 years and 9 months. Nonhar-
monic reductions were made for 73 stations, with a combined length of 26 years, 7 months,
and 23 days. Mean sea level was computed for 19 stations, with a combined length of
11 years, 11 months, and 25 days. High and low waters and hourly heights of the sea
were tabulated for 222 stations, with a combined length of 41 years, 4 months, and 29
days.

The following is a list of the sources from which tide observations were received
besides those made by the Survey:

1. United States Army Engineers, tides in the United States; 1 station, 8 months
and 3 days; Canal Zone, 3 stations, 3 years.

2. American ambassador to Mexico, Mexico, 36 stations, 23 years, 4 months, and
20 days.

3. Alaska boundary survey; 1 station, 1 year.

4. Hawaiian government survey; 1 station, 2 years.

Copies of predicted tides for the year 1912 for Sandy Hook, N. J., Baltimore, Md.,
Charleston, S. C., and San Francisco, Cal., were sent to the Imperial Hydrographic
Office at Wilhelmshaven, Germany, in exchange for similar data for Hamburg and Apia.

At the request of the Secretary of the Marine Department of New Zealand, copies
of predicted tides for the year 1912 for Wellington and Auckland, New Zealand, were
furnished.

The Tide Tables for the year 1912 were completed and the proof read.

DRAWING AND ENGRAVING DIVISION.

In the work of this division during the year, progress has been made toward carry-
ing out the recommendations of the chart board as to the simplification of information
shown on the charts, the construction of charts on the mercator projection, and the
replacing of present charts of the Atlantic, Gulf, and Pacific coasts by a smaller number
of new charts. The construction of the proposed new charts also affords an oppor-
tunity for the-orientation of charts with the meridian and the elimination of double units

of depths.
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In cooperation with the Bureau of Lighthouses in compiling information for the
Notices to Mariners issued weekly as a joint publication of that bureau and the Coast

and Geodetic Survey.
The principal items of work done during the year is shown in the tables which

follow.
Drawing Section.

During the year the following drawings for new charts were completed:

No. No.
0329. Portsmouth Harbor. 4101. Makukona Harbor.
449. Nansemond River, 4115. Hawaii to Maui.
534. Rappahannock River, 4116. Maui to Oahu.
535. Rappahannock River. 5502. San Francisco to Point Arena,
536. Rappahannock River. 7002. Cape Flattery to Dixon Entrance.
543. Shrewsbury River, 8002. Dixon Entrance to Cape St. Elias.
917. East Coast of Porto Rico. 8555. Shelikof Strait.
1708. Approaches to New Vork. goso. Nushagak Bay.
1109. Delaware Bay to Cape Hatteras. 9400. Arctic Coast of Alaska.
1115. Cape St. George to Mississippi River. 131. Chesapeake Bay Entrance.
1208. Cape Cod Bay. 951, Panama Harbor.
1222. Chesapeake Bay Entrance. 8833. Port Moller and Herendeen Bay.
1281. San Luis Pass to Matagorda Bay.

Extensive corrections were made to the drawing of 139 charts in preparing them
for the issue of new editions. Seventeen drawings for new charts of the Philippine
Islands were received from Manila and prepared for publication. Eleven maps for the
Maryland Shell Fish Commission and a number of miscellaneous maps were completed.

Engraving Section.

The following original etched plates for new charts were completed:

No. No.
1208. Cape Cod Bay. 4272. Unisan to Mulanay.
The following new plates (etched) were finished for charts formerly published by

lithography:

No. No.

262. Bradford Coaling Station. 4463. Escalante Harbor.

539. Patuxent River. 6440. Sinclair Inlet.

918. Yabucca Harbor. 8246. Whitewater and Chaik Bays.
4101. Makukona Harbor. 858¢. Port Graham and Seldovia Bay.

4428. Tanon Strait.

The following new bassos for new editions were completed:

No. No.
10. Cape Henry to Cape Lookout. 170. Key West to Rebecca Shoal.
110. Cape Cod Bay. * | 199. Point au Fer to Marsh Island.
119. Fire Island Beach to Rockaway Beach. 246. Boston Harbor.
120. New York Bay and Harbor, 271. Rye Neck to New Rochelle. 4
141. Albemarle Sound. 338. Plymouth, Kingston, and Duxbury Harbors.
146. Ocracoke Inlet to Beaufort. 341. Provincetown Harbor.
147. Core Sound to Bogue Inlet. 352. Providence Harbor.

169. Newfound Harbor Key to Boca Grande Key. | 362. New Haven Harbor.
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No.
366.
381.
421.
431.
435-
474.
5I7.
S42.
931.

52.
14.
103.
104.

No.

1308.

0329.
534-
535-
536.
917.

1281.

4101,

4116.

4218,

4425.
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Hempstead Harbor.

Philadelphia Water Front.

Core Sound and Straits.
Charleston Harbor.

Bull and Combahee Rivers.
Entrance to Charlotte Harbor.
Sabine Pass and Lake.

Jamaica Bay and Rockaway Inlet.
Mayaguez Bay.

No.

5525
§531.
5532.
5533-
5534-
5600.
6400.
6445.

Mare Island Strait.

San Francisco Bay.

San Francisco Entrance.

San Pablo Bay.

Suisun Bay.

San Francisco to Point Arena.
Waters of Washington.

Seattle Harbor.

The following new bassos for reissues were completed :

Montauk Point to New York.
Cape Canaveral to Fowey Rocks.
Mount Desert Island, etc.

Penobscot Bay.

No.
11§
154
407
5100

. Plum Island to Stratford Shoal.
. Isle of Palms to Hunting Island.
. Pasquotank River.

. San Diego to Point St. George.

Extensive corrections were made on 159 plates and minor corrections on 923.

Printing Section.

New charts printed by transfer from copper plates:

Cape Cod Bay.

No.
4272

New charts printed by photolithography:

Portsmouth Harbor.
Rappahannock River.
Rappahannock River.
Rappahannock River.

East Coast of Porto Rico.

San Luis Pass to Matagorda Bay.
Makukona Harbor.

Maui to Oahu.

Bantique Point to Bugui Point.

Eastern Bohol and part of Leyte.

New charts printed by transfer from copper plates

New charts printed by photolithography
New editions printed from copper plates

New edition printed by transfer from copper plates
New editions printed by photolithography
Number of different charts printed from stones
Number of different charts printed from plates
Miscellaneous photolithograph publications
Charts printed and delivered from stones
Charts printed and delivered from plates. .:....................c.oou..

Number of impressions from stones (all work)...............ooviiien.,

No.

4428.
4429.
4464.
4406.
7002.
8o02.
8s55.
9050.
9400.

Number of impressions from plates (all work).

. Unisan to Mulanay.

Tanon Strait.

Western Bohol.

San Juanico Strait.

Harbors in Negros.

Cape Flattery to Dixon Entrance.
Dixon Entrance to Cape St. Elias,
Shelikof Strait.

Nushagak Bay.

Arctic Coast of Alaska.

Number,
2

19

[}

10

36

73

707

4

49 358
75 969

126 3239

120 774
86 794
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Photographing Section.

The following etched plates were made:

No. . No.
0329. Portsmouth Harbor. 4223. San Miguel and Lamit Bay.

534. Rappahannock River. 4271. Lamit and Sisiran Bays.

535. Rappahannock River. 4428. Tanon Strait.

917. East Coast of Porto Rico. 4457. Guiuan and Approaches.

918. Yabucca Harbor. . 8246. Whitewater and Chaik Bays.
1208. Cape Cod Bay. 8247. Hood Bay and Kootznahoo Inlet.

4101. Makukona Harbor.
Negatives were made of 74 charts for use in reproducing them by photolithography
and a large amount of miscellaneous work was done.

Electrotyping Section.

Number.
Altoscompleted. ... .. .. ... e 73
Bassos completed. .. ...........ooo i e e 56
Copper deposited (pounds)..............oooi it PPN 3991

CHART DIVISION.

The usual distribution has been made of the Charts published by the Survey to
the departments and to Government officers requiring them for official use, to certain
libraries, scientific institutions; to foreign Governments with whom publications are
exchanged through the Smithsonian Institution; and to Members of Congress who are
entitled to 10 charts for each regular session of Congress.

To the public generally there is no free distribution of charts, but they are sold at
the cost of printing and paper by sales agents at the principal ports and at the office of
the Survey in Washington.

During the year charts were received from the Drawing and Engraving Division as
follows:

- Number.
Prints from plates. .. ............c i e 75 960
Printsfrom stone. ... 46 318

In addition to the above there were received 6 435 sheets of the International
Boundary map from Halls Stream to the Richelieu River, and printed by contract.
All work in connection with the sale of Charts, Coast Pilots, and Tide Tables is
done in this division.
. Charts were issued as follows:

Number

Sales agents. ... e 45 296
Salesat Office. ......... .. e 2 746
- Congressional aCCOUNt. .. ...ttt ii i 6 276
Hydrographic Office, U. S. Navy.....c...cooivieiiiiiiiiiiicninennt.. 30793
Bureau of Lighthouses. ..................... PPN 4952
Coast and Geodetic Survey Office. .. ............ e 6 630
Suboffice, Manila, P. I......ooooiii i 7873
Executive departments. .......... ... ... i i 6 414
Foreign GOVerNMentS. . .. ...ttt iieieiiiiineeeeannnn 6os
Miscellaneous. .........ooi i e e 2 628
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Coast Pilots and Tide Tables issued during the year:

Coast Pilots:
AtlanticCoast. . ... .. ... . ... .

Californja, Oregon, and Washington. .. ...
Alaska, Part I. .. ................
Tide Tables:
Complete—

TQT2. ettt e

Charts were issued at the suboffice, Manila, P. 1., as follows:

Copies.
1953

| Tide Tables—Continued.

Copies.
Pacific Coast—

-
o]
[+
()

B I T I I R R L T - T O T B T I I S R I R I ]

Number

Sales @gents. . ... e e 1 048
Sales at suboffice. .. ..o e 2 164
Hydrographic Office, U. S. Navy............coiiiiiiiiiii i, 828
Suboffice in Manila. .......... ... . 391
Executive departments, Philippine Islands. ......................... ... IIIIx
MiSCellaneous. .. .. ..o oottt e 08
Total. ..o e 5 640

INSTRUMENT DIVISION.

This division attends to the accounting for all instruments and general property of
the Survey and the necessary correspondence relating to instruments and property;
the repairs to instruments; the designing and construction of new instruments and
apparatus; experimental work arising from the proposed application of new discoveries
and inventions to the purposes of the Survey; the determination of instrumental con-
stants; the selection and purchase of new instruments and material; the construction
and repair of office furniture, and minor repairs to the office buildings.
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The principal work of the division is to keep in repair the instruments used in the
Survey, and to undertake new work only when special designs, experiments, or conditions
required by the special and peculiar needs of the Survey make purchases in the open
market impracticable.

The gas engine, furnishing power for the freight elevator and instrument shop, and
the pneumatic time system and call-bell system are attended to by employees of this
division.

The new tide-predicting machine completed in February, 1910, was taken apart in
April of this year for the purpose of polishing, gilding, lacquering, etc. Considerable
progress has so far been made, and the large glass case for housing the machine when
finally finished is about half completed.

A short article descriptive of the machine has been prepared for publication.

Two new compass declinometers have been completed and subjected to a prelim-
inary test, which establishes the fact that the main purpose of their design, the elimi-
nation of index error, has been realized. Two new geodetic levels were also completed
during the year.

The use of permanent metal station marks to fix and identify triangulation stations
has been much increased during the year, and extended by the adoption of similar
reference marks, one or more of which are placed in the vicinity of each triangulation
station. Similar marks are also used for marking magnetic stations.

Fifteen new invar tapes for base measurement were completed during the year.

A testing apparatus for the purpose of detecting magnetic properties in brass
castings was designed and constructed, and a method was devised of illuminating at
night poles used in current observations. A set of these poles with the necessary appa-
ratus was furnished to five light vessels stationed along the New England coast.

The new zenith tube for latitude observations, constructed by William Gaertner upon
plans prepared by Dr. F. E. Ross, for the International Geodetic Association Observatory,
Gaithersburg, Md., was inspected and adjusted.

A new adjustable copying or target board was devised and constructed in the
Instrument Division and installed in the Photographic Section of the Office. By its
use a large tracing can be photographed in sections without restretching and fastening
into place. An apparatus was also designed and constructed for making readily acces-
sible the tide curves produced automatically by the new Coast and Geodetic Survey
tide-predicting machine. The rolls containing the curves, which are over 365 feet long,
can be mounted in it and quickly unwound and rewound, thus exposing for reference
the curve for any day of the year for which the information is sought.

LIBRARY AND ARCHIVES.

The current routine work of the division was kept up to date except in the Library
Section, where the work fell slightly behind owing to lack of clerical assistance.

The revision of the book-subject catalogue was nearly completed. The records
received from the field were indexed as received. The library file of Coast and Geodetic
Survey charts and the files of foreign charts are now arranged in proper numerical order.

Five thousand obsolete, duplicate, and unnecessary books and pamphlets have
been removed from the shelves for transmission to the Library of Congress, the Superin-
tendent of Documents, and the Weather Bureau.
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Accesstons.
Purchased. Donated. | Exchanged. Total.
Books and ;})lamphlets ............ 149 150 660 959
Mapsandcharts. ................. 25 I I 400 1 436
The following is a list of the original records received:
Subject. Volumes. | Cahiers. Sheets, | Miscellane-
Astronomy. .. ..........oiua.. 7 b & T SR lyg
Geodesy........................ 98 124 [eeooooiii i,
Gravity. . ..................... 16 4 |l '10
Hydrography.................... 1412 ool 167 oo
Hypsometry...................... 21 24 | oo
Togbooks. . ..............un 6o |,
Magnetics. ...................... 429 feieiiiiiie 1g3
Miscellaneous surveys. ........... 10 8 [t *
Negatives, photographic.........[......... ..o oo 960
Prints, photographic. .. ........ ... ... ... oo 1 190
Tides. .. ...t 128 28 [ t 147
Topography................. o oo oL 31 T AU
1 Rolls, 2 1 map, 2 sheets, and 4 rolls.

TIDAL RESEARCH SECTION.

The principal work done in the Tidal Research Section, which was organized at the
beginning of the year, may be briefly summarized as follows:

A paper entitled *‘ Arctic tides’’ was completed and issued by the Survey as a Special
Publication. Harmonic constants are given for 50 stations, all but one of which lie
north of the sixtieth parallel. The discussion was undertaken primarily for the purpose
of utilizing the observations secured by the Peary expedition, but in order to show their
full significance and to throw as much light as possible upon remaining Arctic problems,
an effort was made ‘to collect and use all available results pertaining to the tides in
Arctic waters. ‘

A paper entitled ‘“General description and uses of the new or simultaneous tide-
predicting machine’’ was prepared and submitted for publication. The preparation of
the matter in this paper involved numerous tests of the machine.

Numerous requests for information in regard to tidal and current problems were
answered. '

Current observations taken on Nantucket Shoals and in the James River were
reduced.

A new diagram of the East River currents was completed for the annual Tide Tables.

During the last two months of the fiscal year a systematic compilation of tidal
matter from published (French and German) sources was begun

MISCELLANEOUS SECTION.

The Miscellaneous Section makes all purchases under the appropnation for Office
expenses and also makes many purchases to fill orders for supplies required for field
parties, including the necessary correspondence, sending out of blank proposals to
bidders for supplies, preparation of orders for the same, preparation of vouchers, and
other miscellaneous work. All requisitions for printing and binding are also prepared
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Stationery for the Office and field parties is kept in stock and issued on

In July, 1910, the sale and distribution of Coast Pilots and Tide Tables was trans- -
ferred from the Miscellaneous Section to the Chart Division. )

In the same month, in accordance with instructions from the Department, all
publications of the Survey, excepting Charts, Coast Pilots, and Tide Tables, were trans-

ferred to the Division of Publications.

This Bureau ceased to distribute publications

on August 1o, and the transfer of ‘the publications on hand to the Department was

completed September 30, except such as were retained for official use.

The appended

report of publications distributed for the year, therefore, includes only the July dis-

tribution.

The office inventories of furniture, machinery, and tools, with all papers and records
relating thereto, were turned over and placed in charge of the Instrument Division on

December 31, 1910.

The followmg publications were received from the Public Pnnter during July, 1910:

Tableof Depths. ..................0e.

Number,
800

The following publications were issued by the Office during July, 1910:

Number
Annual Reports, 1851~1909. . R (]
Appendixes to Annual Reports R
Bulletins Nos. 1 to 41, inclusive............. 17
Atlantic Coast Pilots, parts 1 to 8 (latest edi-
HONIS) . e e 244
Atlantic Coast Pilot, part 4, third edition..... 21
Atlantic Coast Pilot, part 4, fourth edition.... 12
Atlantic Coast Pilot, part s, third edition..... 4
Atlantic Coast Pilot, part 7, second edition... 14
Pacific Coast Pilot, Alaska, part 1, fourth
edition. ........oo i e b
Pacific Coast Pilot, part 1, fifth edition........ 6
Pacific Coast Pilot, California, Oregon, and
Washington, 1903, firstedition. ............ 3
Pacific Coast Pilot, California, Oregon, and
Washington, 19og, second edition.......... 44
Coast Pilot, Porto Rico. ..........c.cevnn... 2

Sailing Directions for Philippine Islands, Sec-

tion 11, fourth edition. . 100
Sailing Directions for Phlhppme Islands, Sec-

tion V, third edition....................... 15
Special Publication No. 1..................o0 1
Special Publicadon No. 4................... 3
Special Publication No. s (paper) ............ 6
Special Publication No. 7.. R ¢
Tide Tables, complete. ...................... (3
Tide Tables, Pacific Coast. . .. 144
Tide Tables, complete, 1905 (destroyed) . 286
Tide Tables, Pacific Coast, 1903 (destroyed)
Coast Pilot Notes, Yakutak Bay to Cook Inlet,

second edition. ............... ... .. . 31
Description of Long Wire Drag. .............. 2

Figure of the Earth and Isostasy..
Supplemental Investigation, xgog, of t.he
Figure of the Earth and Isostasy........... 16

Number.
General Instructions for Field Work, Coast
and Geodetic Survey..............c.vn.... 11
General Properties of Equations of Steady
Motion.. .. 1
Geodetlc Operatlons in Umted States, xgoo-
0= AP I
List and Catalogue, 1908.. 13
List of Publications Avaxlable for Dlstrxbu-
oM, 1908, ottt 2

Precise Leveling in United States, 1903~1907.. 1
Principal facts of the Earth's Magnetism

(PAPer) .ot 9
Results of Magnetic Observations:
Cheltenham, 190§~6...................... 4
Honolulu, 190§—6.............cooiivvie. 4
Sitka, 10056 .. vt 4
Star Factors, ABC................... ..., 1
Survey of Oyster Bars:
Anne Arundel County, Md............... 1
Somerset County, Md.................... X
Wicomico County, Md.................... 1
Worcester County, Md................... 1
Table of Coefficients. ........................ 3
Table of Depths. . Y
Tables of Factors (m feet) .................... 3
Tables of Factors (in meters).................. 3
Table of Heights (in meters)................. 4
Tides and Tidal Action in Harbors............ 1
Tidal Researches........................o.L. 2
Treatise on Projections... 2
United States Magnetic Tables and Charts
b1+ U 26
Work of the Coast and Geodetic Survey, second
edition. . . 6
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RESULTS OF MAGNETIC OBSERVATIONS MADE BY. THE
. COAST AND GEODETIC SURVEY BETWEEN JULY 1, 1910,
AND JUNE 30, 1911.

By R. L. Farrs,
Inspector of Magnetic Work; Assistant, Coast and Geodetic Survey.

INTRODUCTION.

The present publication contains the results of magnetic observations made on land
and at sea by officers of the Codst and Geodetic Survey in the prosecution of the mag-
netic survey of the United States and all outlying territories during the fiscal year ended
June 30, 1911. There are also included some results obtained by surveyors engaged
in marking out the Alaskan boundary along the one hundred and forty-first meridian.

Five magnetic observatories have been in continuous operation throughout the
year—at Cheltenham, Md.; Sitka, Alaska; near Honolulu, Hawaii; on Vieques Island,
P. R.; and near Tucson, Ariz. There will be found in the tables the values of the mag-
netic elements for each of the observatories, based on the observations of December and

January.
OBSERVATIONS ON LAND AND THEIR DISTRIBUTION.

The distribution of the stations on land is shown in the following table, from which
it will be seen that observations were made during the year in 43 States and Territories.
Numerous old stations were reoccupied, in order to determine the secular change of the

magnetic elements.
79
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Summary of results on land.

Old local-

States Localities Stations | ities reoccu- D“l‘n‘;t“m
pied. results

Intensity

Dip results results

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut 1
Delaware ‘
Florida
Georgia 2
Hawaii
Idaho
Illinois
Iowa
Kansas
Kentucky I
Maine 1
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missourn
Montana
Nebraska

New Hampshire
New Jersey
New Mexico
New York
North Carolina
Ohio

Oklahoma 2
Oregon
Pennsylvania
Porto Rico
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

British Columbia
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363 290

Total 332 351 |

SECULAR CHANGE OF THE MAGNETIC DECLINATION.

A comparison of the declination results at “‘repeat” stations occupied during the
year with the results of earlier observations in the same localities is presented in the
following table. The letters after the names of stations indicate, (a) that the old station
was reoccupied exactly, (b) that the new station was very near the old one, and (c) that
the new station was some distance (a quarter of a mile or more) from the old one. A
tabular value of annual change refers approximately to the middle of the period from
which it is deduced. A plus sign indicates increasing east declination or decreasing
west declination, and a minus sign the reverse. It will be seen that west declination is



APPENDIX 3. RESULTS OF MAGNETIC OBSERVATIONS.

81

.increasing at the rate of about 6’ a year in New England and that east declination is
increasing at the rate of about 5’ a year on the Pacific coast.

extends from Key West, Fla., to Duluth, Minn.
P. R, west declination is increasing at the rate of about ¢’ a year.

Comparison of declination results at repeat stations.

The line of no change
At the magnetic observatory at Vieques,

Former observation Last ohservation
Average
State and station —— == == [ annual
Date Declination Date Declination change
Maine: e 7 e 7 ’
Fort Kent (a) 1909 Jy 21 co. 1 W 1910 Au 21 07.8 W —7.0
Bangor (ag 1905 Oc¢ 17 27.7 W 1910 Au 17 55.4 W —-5.7
Eastport (a) 1906 Se 19 39.2 W 1910 Au 20 04.6 W —-6.5
Portland (a) 1906 Oc 14 57.0 W 1910 Au 1517.6 W -5.4
Vermont:
St. Johnsbury (a). 1905 Au 13 44.6 W 1910 Jy 14 15,0 W —6. 2
Burlington (a) 1905 Au 12 8.0 W 1910 Au 13 18.2 W -6.0
Rutland (a) 1905 Au 12 28. 0 W 1910 Au 13 co.o W —6. 4
Massachusetts:
Pittsfield (a) 1905 Oc 11 17.2 W 1910 JY 11 50.0 W —6.9
Worcester (a) 1898 No 11 42.6 W 1910 Se 12 35.8 W —4.5
Connecticut: @ A
Danbury (a 1904 Au 10 35.§ W 1910 Jy 11 08.4 W —-5.6
Middletown (b) 1904 Jy 10 IX. 153 w 1910 Se 10 45.2 W —g. 4
New York:
Albany (a) 1903 Se 11 08. 0 W 1910 Jy 11 3¢. 5 W —-55
Rochester (a) 1907 Au 7 26.g W 1910 Au 7 43.9 W —5.7
New Jersey:
Paterson (a) 1904 Je 8 5.7 W 1910 Se 9 33.3W —6.2
New Brunswick () 1903 Se 8 17.5W 1910 Oc 8 57.0 W —5.6
Pennsylvania:
Tunkhannock (a) 1907 Jy 8 07.0W 1910 Au 8 240W -5 5
Harrisburg (b) 1907 Je 6 40.7 W 1910 Se 7 or.2 W -6.3
Maryland:
Cheltenham (a) 1906 Je 5 21.3 W 1911 Je 5 452 W —4.8
Salisbury (a) 1896 De 5 09.7 W 1910 Oc 6131 W —4.6
Oakland (a) 1904 Jy 330.7W 1910 Oc 3 568 W —4.2
Virginia:
Cape Charles (c) 1900 My 4 17.1 W 1910 Oc 5 00.8W —4.2
Ocean View (c) 1906 Jy 4 345 W 1910 Oc 4 5.1 W —3.9
Petersburg (a) . 1901 No 3 40.4 W 1910 No 4 157 W -3.9
West Virginia:
Parkersburg éa; 1908 Jy 1 40.7 W 1910 Oc 1 49.2 W -3.8
Martinsburg (a 1900 Mh 4 36.8 W 1910 No 524.6 W -4 5
North Carolina:
Rutherfordton (c) 1890 Au 0156 W 1911 Mh 0434 W —2. 4
Laurinburg (a) 1899 No 120.6W 1911 Mh 135.7W —-13
Whiteville (a) 1899 No I 43.8W 1g1r Mh 2 02.6 W -7
Bakersville (c) 1900 Se 0 40.8 W 1911 Ap 127.9 W —4. 4
Georgia:
tlanta (c) 1905 Ja 13.9E 1911 Ap 1 3.4 E —0.6
Florida:
Key West (a) 1906 Ap 2 300FE 1911 Fe 228 8E —o. 2
Kentucky:
_ Princeton (a) 1901 Jy 3481 E 1910 Se 3 47.8E .0
io:
Cleveland (a) 1907 Je 3327W 1910 Au - 339.9W -2
Toledo (&) 1907 Je 110.9W xgxo Au I Ig. 6w —2. ‘;
Michigan:
Kalamazoo (a) 1907 Oc 115.8E 1910 Au 109.4E -2.3
Bay City (a) 1907 Au oW 1910 Se I 42.6W ~-3.I

10827°—11——6

I 33
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Comparison of declination resulls at yepeat stations—Continued.

Former observation

Last observation

Average

State and station annual
Date Declination Date Declination change
Wisconsin: ° 7 ° 7/ ’
Florence (a) 1908 Au 2221E 1911 Je 2 17.8 E ~L5
La Crosse (a) 1907 Au 5222 K 1911 Je 5353 E +3. 4
Nebraska: .
Newport (a) 1900 Au 12 06. 1 E 1910 Jy 12 26.2 E +2.0
Chadron (a) 1906 Se 14 21.8 E 1910 Jy 14 32.8E +2.9
Lincoln (c) 1902 Oc 10 10.0 E 1911 Je 10 10.7 E +o. 1
Kansas:
Russell (a) 1904 Oc 10052 E 1910 Au 10 15.6 E +1.8
Missouri:
Sedalia (a) 1900 No 7353FE 1910 Au 7 46.0 E 411
Hermann (a) 1906 Je 6 30.4 E 1910 Au 6 31.1E +o.2
Arkansas:
Pine Bluff (&) 1901 Ap 6272E 1911 Mh 6 40.0 E +1.3
Oklahoma:
Enid (ce 1904 De 9sr.z E 1910 Au 10 10.0 E +3.3
Vinita (a) 1904 Oc 8 21.7E 1910 Se 8 34.0E +2.1
Texas:
Amarillo (c) 1902 Au 11 38.7E 1910 Au 12 05.2 E +3.3
New Mexico:
Tucumcari (a) 1906 Ap 12 24.9 E 1910 Au 12 43. 4 E +43
Arizona:
Tucson (a) 1910 Ja 13 23.8 E 1911 Ja 13 27.6 E 4-3.8
Colorado:
Grand Junction (a) 1905 Se 15 07.8 E 1910 Au 15 27.8 E 441
Glenwood Springs (a) 1905 Se 15 54. 4 E 1910 Au 16 12.4 E +3.7
Cheyenne Wells (a) 1906 Je 12 26. 1 E 1910 Au 12 37.5 E +2.7
U hGreeley ) 1906 Oc 14 04.9 E 1910 Au 14 25.8 E 4-5.
tah:
Ogden (a) 1905 My 17 3.7 E 1910 Au 18 o1.0 E 441
Green River (a) 1906 Au 15 48.2 E 1910 Au 16 o1. 8 E +4+3.4
Wyoming:
Sheridan (a) 1906 Au 37 05. S E 1910 Jy 17 17.2 E 4-3.0
Green River (a) 1905 My 16 49.6 E 1910 Jy 17 11.4 E +4. 2
Cheyenne (¢) 1906 Jy 14 59.8 E 1910 Jy 15 13.2 E +3.4
Montana:
Billings (b) 1906 Oc 18 02.5 E 1910 Jy 18 18. 4 E 4-4.2
Helena (a) 1905 Au 19 49.2 E 1910 Jy 20052 E +3.3
Idaho:
Weiser (a) 1905 Jy 20 41.6 E 1910 Jy 21 03.4 E +4.4
Shoshone éa; 1905 Je 19 22.0 E 1910 Jy 19 46.8 E -4
Pocatello (a 1905 Je 18 8.5 E 1910 JY 18 22.7 E +2.
Washington:
Seattle (a) 1905 Jy 23 16.7 E 1910 Jy 23 42.6 E +s5.2
o Ellensburg (a) 1906 Mh 22 52.2 1910 Jy 23 08.2 F +3.7
regon:
Portland (a2 1905 Au 22 43.9 E 1910 Jy 23 08.3 E +s5.0
Pendleton (a) 1900 Jy 21 51.2 E 1910 Jy 22 04. 5 E +3.3
California:
Red Bluff (a) 1906 Je 19 04.2 E 1910 Jy 19 23.2 E +4.6
Gazelle (a) 1908 My 20 10.0 E 1910 Jy 20 14.7 E +2.2
Goat Island (a) 1906 My 17 43.6 E 1911 Je 18 04.6 E 441

OBSERVATIONS AT SEA AND THEIR DISTRIBUTION.

Magnetic observations at sea were secured by the Backe in connection with the
hydrographic work along the Atlantic coast, by the Explorer in going from Alaska to
Hawaii, and by the Patterson in connection with the work in Alaska.
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Summary of results at sea.

Results from swings Declina-
t.}onfre-
Vessel General region sults lrom
Declina- Dip Inten- o‘l:)os‘c‘rr\s/ca-
tion sity tions
Bache..................| Atlantic coast........... 10 10 10 [
Explorer................ Pacific Ocean........... 7 7 7 10
Patterson............. e do................ 3 6 6 2
—
Total............ e | 20 23 23 12
i |

INSTRUMENTAL CORRECTIONS.

The instrumental comparisons made with the standard instruments at Cheltenham
during the year indicate that the corrections used for the previous year’s work require
little correction except in the case of magnetometer No. 31, the Porto Rico Observatory
instrument. As a result of comparisons at Cheltenham in 1903 and at the Porto Rico
Observatory in 1905, + 0.00095 H was adopted as the correction to be applied to hori-
zontal intensity results with that magnetometer to reduce them to the Cheltenham
standard. In July, 1910, the yacht Carnegic of the Department of Terrestrial Mag-
netism of the Carnegie Institution of Washington, stopped at Vieques on her way to
South America, and her instruments were compared with those of the Porto Rico
Observatory. These comparisons indicated that some change had taken place in mag-
netometer No, 31 since the comparisons of 1905. To verify this, magnetometer No.
36 was compared at Cheltenham in January, 1g911; with No. 31 at the Porto Rico
Observatory in February and April; and again at Cheltenham upon its returmn. These
comparisons gave for the correction to No. 31 in March, 1911, —0.0005 H.

A careful scrutiny of the observatory records failed to find any evidence of a sudden
change in magnetometer No. 31 which might account for this change in its relation to
the standard magnometer, and it was therefore considered best to assume a gradual
change from +o0.00095 H in January, 1907, to —o.0005 H in March, 1911. The
values given in the appendixes for 1908, 1909, and 1910 must therefore be corrected
to read as follows: 1908.0, 290957; '1909.0, 289937; 1910.0, 288957.

Corrections to magnelomelers.

Magnetometer Corrcct;io:n :it:):ast dec- Conre)?rlt?:) f‘?{ Hin
10 0.0 0. 0oog
1 c.o 0. 0000
17 o.o 0. 0000
18 0.0 +o0. 0016
19 —o.8 —o0. 0010
20 0.0 +0. 0018
22 +o.9 +o. co16
29 0.0 —0. 0008
30 o.o 0. 0000
31 0.0 —0. 0005
36 c.0 +o0. 0011
37 0.0 +-0. 0022 \
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Corrections to dip circles.

. i
Number Pattern ! Needles Designation Correctic.a
’ |
15 | Kew-Casella sand 6 15. 56 —1.5
23 | Kew-Casella 3and 4 23. 34 —2.0
23 | Kew-Casella 4 and 2 Dover 23. 42 -0.7
30 | Kew-Dover r and 2 30. 12 oo !
31 | Kew-Dover 1and 2 3112 1.9 ;
31 | Kew-Dover 3and 4 31. 34 0.0 i
32 | L. C.-Dover rand 2 32.12 oo |
34 | L. C.-Dover sand 6 3456 L —2.6
35 | L. C.-Dover 1and 2 35 12 +2.3
36 | Kew-Dover 1 and 2 36. 12 -1.3
4655 | Kew-Casella 3 and 4 55- 34 —1.4
5676 | Kew-Casella 1and 2 76. 12 —3.4
5678 | Kew-Casella ’ 1 and 2 78. 12 —1.0

1 The correction to these dip needles varies with latitude. The correction +3.’s was used for observations in Alaska.

REDUCTION OF OBSERVATIONS.

Each value of the magnetic declination has been reduced to the mean of the month
in which the observation was made with the aid of the continuous observations at the
nearest magnetic observatory, allowance being made for the change in diurnal range
with change in magnetic latitude. No attempt has been made to correct the dip and
intensity results for diurnal variation.

ARRANGEMENT OF TABLES.
LAND OBSERVATIONS.

The values of declination, dip, and horizontal intensity presented in Table I are
arranged by States alphabetically, and the results for each State are given in the order
of increasing latitudes. The latitudes and longitudes are in most cases the result of
solar observations made with the small theodolite which forms a part of the magnetom-
eter. In default of observations or a chart the geographical coordinates were scaled
from the best available map, either a topographic sheet of the United States Geological
Survey, a post-route map, or some other State map. In such cases only the nearest
. whole minute of latitude and longitude is given. The horizontal intensity is expressed
in terms of the one hundred thousandth part of a C.G.S. unit of intensity of magnetic
force, termed a gamma and designated by the Greek letter r.

In order to include the desired amount of information in the available space the
following abbreviations have been adopted. Only the month and day of the date are
given, since all the observations were made between July 1, 1910, and June 3o, 1911,
except where a statement to the contrary is made in a footnote. The months have
been abbreviated as follows:

January Ja May My September Se
February Fe June Je October Oc
March Mh July Jy November No

April Ap August Au December De
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The observer is indicated by the initials of his name. The names of the observers
are as follows:

F. L. Adams W. M. Hill W. E. Parker

J. R. Benton A. Joachims R. S. Patton

J. E. Burbank R. F. Luce T. Riggs, jr.

L. O. Colbert R. R. Lukens E. E. Smith

D. W. Eaton H. E. McComb D. C. Sowers

R. B. Elder F. A. Molby S. G. Townshend. jr.
O. W. Ferguson F. Neumann L. W. Weed

0. H. Gaarden A. 1. Oliver C. F. Woodyard

G. Hartnell

SEA OBSERVATIONS.

The results obtained on board ship are given in Table II. The general arrangement
is indicated by the headings. Unless otherwise stated the ship was swung both with
port and starboard helms. In the column headed ‘‘Sea,” sm. means smooth; sw.,
swell; It., light; mod., moderate; hvy., heavy. The commanding officers of the differ-
ent ships were as follows:

Bache W. C. Hodgkins
Explorer W. C. Dibrell
Patterson W. E. Parker

Intensity results are expressed in C.G.S. units. The horizontal intensitv has been
computed from the observed dip and total intensity.

TABLE 1.—Magnetic observations on land, July 1, 1910, to June 30, 1911.

ALABAMA.

l 1 Hori- [ Instruments ;
Stations Latitude | Longitude Date i n‘;‘{l’l'lm' Dip fz{'é:_l I——- e —— Observer
| sity | M I DC
P
East : !
o / o 4 o} 4 o / r
Geneva 31 o1. 4| 85 51.6f Je 16-21 | 3 15.8] 62 27.9 25857| 10| 36. 12| F.N.
Dothan 31 13.6] 85 23.2( Je 24 | 3 06.1| 62 32.9! 25761] 10| 36. 12| F.N.
Andalusia 31 18.2] 86 28.7 Je 13,14 | 3 31.8] 62 37.2! 25661| 10| 36. 12| F.N.
Elba 31 24.6] 86 03.8] Je 30| 4 05.5 62 53.3] 25464( 10| 36. 12| F.N.
Abbeville 31 33.6] 85 14.6. Je 27,28 2 s50.7| 63 04.5| 25488 10| 36. 12| F.N.
Seale 32 18.2[ 85 og. 8| Je 8| 2 40.9] 63 41.7 24934| 10| 36.12] F.N.
|
ALASKA.
FEast

Wrangell Narrows: ° 7 e 7 ° 7 ° 7 r

Island, East 56 30.0] 133 0o. 7| Au 18130384 .. ....] .. ... 50 ... R.B.E.

Start 56 30. 5| 132 §7.0| Au 20|29 26,2 .. ... .| ..... 5] ... R.B.E.

Work 56 30. 8] 132 §8.8 Au 13 |3019.8 .. ... ... I 1 R.B.E.

In 56 31.0[ 132 §58. 7| Au 13130321 .. ....f ..... I50 ... R.B.E.

Hum 56 32.8[ 132 57.6{ Au 27 | 3029.0 .. ....| ..... 150 ... R.B.E.

No. 65 U.S.E. 56 33.9] 132 57. 6] Se 131301 .. ... ... Is| ... R.B.E.

No. 63 U.S.E. 56 34.1| 132 58. 2| Se 2130209 .. ... ... 5 ... .. R.B.E.

No. 62 U.S.E. 56 34.1] 132 358.6| Se 231241 .. ... ... ) &1 R.B.E.

No. 60 U.S.E. 56 34.7] 132 58. 6] Au 31| 3ro02.2 .. ... ... .. 5 ... R.B.E.

No. 57 U.S.E. 56 35. 5 132 58. 4] Se 26 | 31 42.9| .. ... .. ... 15 ... R.B.E.
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TABLE I.—Magnetic observations on land, July 1, 1910, to June 30, r911—Continued.

ALASKA—Continued.

. Hori- | Instruments
Stations Latitude | Longitude Date Dif};;"" Dip fg?c':_l Observer
sity M DC
Wrangell Narrows— East
Continued °© sy o v e 7 ° 7 r
Nears EI“IO' 53 | 56 36.5| 132 58.4] Se 26 (32091 .. ... ..l I50 ... R.B.E
U.S.E.
NearS If:‘lo. 48 | 56 37. 1] 132 58.1| Se 26 | 3r 57.1) .. ... ... s ... R.B.E
U.S.E.
Nears EI:‘Io. 47 | 56 37.8| 132 56.6| Se 26 | 31 47.6) .. ... ... 50 ... R.B.E
U.S.E.
Nears II:‘Io. 45 | 56 38.2| 132 55.6 Se 26 |30 14.8] .. ....| ..., I &1 R.B.E
U.S.E.
Nears EI;IO. 38 | 56 39.2| 132 55.7| Se 26 |31 16.3] -« ... coeen Isl ... R.B.E
U.S.E.
No. 35 U.S.E. 56 40.6| 132 56 of Oc 331075 .. oo ooinn 15 ... R.B.E
NearS FI“IO. 30 | 56 41.0| 132 §7.0| Oc 3.3058L§ . .. e 150 ... R.B.E
U.S.E.
Nears I;(:*Io. 28 | 56 41.9| 132 57.3| Se 27 | 30434 - - ... 15 ... R.B.E
U.S.E.
Near é‘Io. 31 | 56 41. 9| 132 56. 3| Se 27 |30 58500 .. ... .. 5] ... R.B.E
U.S.E.
No. 27 U.S.E. 56 42. 8| 132 56. 4| Se 27 304521 .. ... ... 5 ... R.B.E
No. 22 U.S.E. 56 44. 3] 132 57. 5| Oc 3130327 .o ool oonn. 5 ... .. R.B.E
No. 21 US.E 56 45. 71 132 57.6 Oc 330099 .. ... ... I50 ... R.B.E
Near go. 17 | 56 46.9] 132 58.6] Oc 330306 .. ....] .... Isl ... R.B.E
U.S.
NearS ENo o} 56 48.1) 132 58.8 Oc 3|3046.3 .. ... . ... I5 ... R.B.E
U.S.
Near ENo 2 | 56 49. 5| 132 56.7| Oc 3130253 .. ... o-..n I8 ... R.B.E
U.S.E.
Sitka Observatory 57 03.0] 135 20. 1] De~Ja 30 17.9| 74 31.8| 15597| 37| 2E1 F.L.A
Protection Point 58 29.6( 158 40. 2| Se 8,9 | 21 34.5 71 24. 1| 17722| 18| 34. 56| R.R.L
Danger, Cook Inlet | 59 25. 3| 151 53. 5/ Oc I 123084 0 vuui| sunnn 742 ... AlJ.
Seldovia, Kachemak | 59 28. 0] 151 42. 6] Se 30 240209 .. ... ... 742 ..... Al
ay
Homer, Kachemak | 59 35.9| 151 25. 4| Se 22,23 | 24 48. 8 73 o07. 0| 16288 C| 32.12 W.E.P
Bay
Gull Rock, Turna- | 60 58.0| 149 s50. 3| Se 26 | 26 00.0 .. ....| ..... 7370 ... L.O.C
gain Arm
Palisade, Knik Arm | 61 22. 2| 149 43. 6] Se 23 |28 02.4 .. ... ... 737 ... L.0.C
1415t Mer. Boundary:
Monum’t No. 31 | 63 17. 7| 141 00.0| Je 29113340 | .. ... .n. 744 ..... D.W.E.
Monum't No. 30a| 63 20. 6| 141 00.0| Jy 63352 | .. .... ] ..... 744 -.... D.W.E.
Monum’t No. 30 | 63 22. 7| 141 00.0| Jy 913307 i o i oiant 744 -.... D.W.E.
Monum'’t No. 29 | 63 25. 3| 141 co. 0| Jy 14 {33586 1 .. ... ... 744 .. ... D.W.E.
Monum’t No. 28 | 63 28. 1| 141 co. 0| Jy 163356 .. ....] -~--.. 744 ... D.W.E.
Summit 63 28.7| 141 8. 1| Jy 18{3322 | .. ....|..... 744 ... D.W.E.
Monum't No. 27 | 63 30. 1| 141 o0.0| Jy 22 13332 | .. ool el 744 ..... D.W.E.
Monum'’t No. 26 | 63 33. 3| 141 oo0. o }y 23 {3335 | «« couef connn 744 .. ... D.W.E.
Monum’tNo.25a, 63 34. 5] 141 oo.0f Jy 2713329 | .. ... ..... 744\ ... D.W.E.
Monum't No. 25 | 63 36.9| 141 0.0 Au 13385 |[......]..... 744 ..... D.W.E.
Monum'’t No. 24 | 63 39. 4{ 141 00. 0| Au 23348 | .. ... oien 744 ... D.W.E.
Monum't No. 23 | 63 41. 8] 141 00. 0| Au 6113337 | .. .o -nn 744 .. ... D.W.E.
View N. E.2 65 16. 1] 140 §5. 0 Je 813620 | .. ....Q ..... 741 .. ... A.lO.
Nation 65 16. 5| 141 07. 7| Je o'[3635 | .. ... .- 741 ..., A.IO.
Casca 65 20. 8! 141 03. 3| Je 1313622 | .. ... ... 7q1] ..... A.1.O.
Vellow 65 27. 6] 141 02. 6 Je 1913636 | .. ... ... 741 ... A.I.O.
Halley 65 33. 7' 141 o4. 4 Je 27113626 | .. ... ..., 74 ... A.1.O.
! 1910, 2 In Canada.
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TABLE 1.—Magnetic observations on land, July 1, 1910, lo June 30, 191 r—Continued.

ALASKA—Continued.

3 Hori- | Instruments
Stations Latitude | Longitude Date Dﬁl“"“" i\ Dip f:::‘;:_l Observer
) sity M DC
1415t Mer. Bound- East.
ary—Continued. A ° 7 e 7 r
Union 65 36. 1| 141 o1. 0| Je 2813637 | .. ... ..... 741 .. ... A.I.O.
Seal 2 65 45 8| 140 50. 1| Jy 713712 | .. oo .l 741 ... A.1.O.
Fire 65 48. 4| 141 12. 4] Jy 9363t | .. ... ..... 741 ..., A.I.O.
Kandik ? 65 §5. 1] 140 54- 4] Jy 1I;)37zor | .. ... ..., 741 ... A.1.O.
Bench 65 57. 1| 141 15.5( Jy 1513634 | .. ..o o.a. 741 ..... A.I.O.
Stripe 2 66 o6. o] 140 §7.6] Jy 20{ 3706 | .. ....| ..... 741l ... A.L1.O.
Fishing 2 66 14. 3| 140 58.6) Jy 26 (3650 | .. ..ot ounen 741 ..., A.I.O.
Igloo 66 21. 3] 141 10.6] Au 13640 | .. .. ... 741l ... .. T.R.
White 66 38. 7| 141 10.8] Au 16 (3810 | .. ... ..., Vogrl ..., T.R.
Storm 66 51.0] 141 08. 3] Au 2813703 | .. ... oo | 7410 ... T.R.
|
ARIZONA.
! [
East |
° ’ o ’ ° ’ ° ’ r i
Tucson observatory | 32 14.8| 110 50. 1{ De~Ja 13 27.6, 59 18. 0, 27373! 3o 15 56, LW.W.
It i I B
ARKANSAS.
| ! East
o s | o s+ o/ o 7 r
Warren 33 37-5 92 o4.0l Mh 30| 7 03.6f 64 o5.8| 24948 20| 78. 12| H.E. M.
Warren, B 33 37.5| 92 04.0 Mh 3of 657.1f .. ... .o 20| ..... H.E.M.
Rison 33 58.3] 92 12.0/ Mh 29 | I 49.2| 65 o8. 1] 25116 20| 78. 12| H.E.M.
Pine Bluff, new 34 14.0| 92 o2.4 Mh 27,28 | 6 41.6] 64 48. 1| 24531| 20| 78. 12{ H.E.M.
Pine Bluff, B 34 14.0 92 o2. 4| Mh 27| 6349 .. .o ool 20 ..... H.E.M.
Pine Bluff, old 34 14.7{ 92 or.9| Mh 27| 6400 .. ... ... 200 ..... H.E.M.
Sheridan 34 18.9| 92 23.6| Mh 23,24 | 7 o2.9| 64 12.6| 25244] 20| 78. 12| H.E.M.
Sheridan, B 34 18.9| 92 23.6| Mh 24| 7076 .. ... ... 20 ..... H.EM.
Benton 34 34.4/ 92 36. o| Mh 20, 21 7 37.6) 65 13.2| 24332] 20 78.12] H.E.M.
Benton, S. M. 34 34-4| 92 36.0 Mh 2t | 7301 .. ool ... 200 ..., H.EM.
Benton, B 34 344/ 92 36. o Mh 20 7 22,4 .. .0 ...l 20 ..... H.EM.
DeValls Bluff 34 47.9| or 27.0 Mh 16 | 6 35 7| 65 21. 5| 24282| 20| 78. 12| H.E.M.
DeValls Bluff, B 34 47.9/ 91 27.0/ Mh 16| 63009 .. .... ..... 20 ..... H.EM.
Augusta 35 17.2) o1 21.7l Mh 13,14 | 5 34.9] 65 45. 3| 23967 20 78. 12| H.E.M.
Augusta, B 35 17.2, 91 21.7| Mh 14| 546.2/ .. ... ..., 20 ... H.E.M.
|
CALIFORNIA.
| L
| East
o 4 ! o 4 o / o ’ r i
Goat Island 37 48 8; 122 21. 7| Je 9| 18 04.6| 62 05.6 25230 18| 34. 56| R.R.L,.
Red Bluff 40 11.5 122 16. 3 Jy 1} 19 23. 2 64 37. 4 23790 19| 23. 34] W.M.H.
Gazelle 41 31.6, 122 31.1| Jy s | 20 14. 7| 65 38. 1 23141{ 19, 23. 34| W.M.H.
| . |
! 1910, ¢ In Canada.
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TABLE 1.—Magnelic observations on land, July 1, 1910, to June 30, 191 1—Continued.

COLORADO.
= - = R
. Mori- Inslmmcnts!
Stations Latitude | Longitude Date Dif‘l;:n' Dip fga::_l ———— - Observer
sity M DC
Fast !
(<] 7 o 7 (<] 4 o 7 |
Cheyenne Wells 38 49.2| 102 20.4{ Au 13,14 | 12 37.5 67 25 1| 22630 19| 23. 34 W.M.H.
Grand Junction 39 04. 8| 108 33.2| Au 6,8 | 15 27. 8] 66 29. 1| 23072 19| 23. 34| W.M.H.
Glenwood Springs 39 32.0 107 20.2| Au o | 16 12.4| 66 47. 3| 23330| 19| 23.34] W.M.H.
Greeley 40 26. 0| 104 41.0] Au 2 | 14 25 8| 68 28. 5| 21849 36| 76. 12) C.F.W.
CONNECTICUT.
| |
West i
o /7 (-] / [~ V4 o / i 7, )
Danbury 41 23.5 73 24-2| Jy 1] 11 08 4 72 26.9 17948 29| 36.12° {iR.B.
Norwich 41 31.4] 72 03.3| Se 15| 9 13.9| 72 57. 7 17355/ 20| 78. 12 H.E.M.
Waterbury 41 33.1] 73 02. 6] Se 22 | 11 07.2| 72 37.2] 17770 20| 78. 12] H.E.M.
Middletown 41 34.0 72 36.3| Se 19 | 10 45. 2| 72 47. 6] 17606 20| 78. 120 H.E.M,
New Milford 41 34.31 73 24-4| Jy 4,5 | 10 57.0| 72 36. 1; 17764 29| 36. 12 {-iR.B.
Plainfield 41 41. 5 71 55.3| Se 14 | 11 42.2| 72 52. 4| 17604 20| 78. 12| H.E.M.
Willimantic 41 43.4] 72 12.2| Se 16 | 11 27.§| 72 52. 7| 17554/ 20| 78. 12| H.E.M,
Putnam 41 54.9] 71 §5.4] Se 12 | 12 §5.1| 73 ©8. 6| 17307 20| 78. 12 H.E.M.
Winsted 41 56.3] 73 03.9| Se 20 | 13 17.9| 72 24. 6| 18210/ 20| %8. 12| H.E.M.
Canaan 42 00. 7| 73 19.2| Jy 6 | 11 35. 8] 73 02. 4| 17486] 29| 36. 12| J.R.B.
DELAWARE.
| | ! !
i West
o v o s K o 7 o /7 r H
Seaford 38 38.7| 75 35.1| Oc 19 ‘ 6 15.2| 70 15. 8 19879 20! 30. 12 H.E.H.
Wilmington 39 45. 2 75 33.0| Oc 17 : 6 09.6 71 36.0| 18752 20 30.12] H.E.M.
FLORIDA.
i W ! |
est ! !
| (o] s © 0 / o Ve -] / ] 7, '
Key West i 24 33 5| 81 47. 7| Fe 25 | 2 28 8 535 29 7| 2go00;  C 35 12f R.S.P.
| i i
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GEORGIA.
‘ I Hori- Ilnstrumeutsf
Stations Latitude | Longitude Date Di?(l":‘m' ! Dip ! f:a}:_l e i Observer
sity M DC |
East
[+ /’ o /’ o s 1 o Vé r
Cusseta 32 18.6{ 84 47.0| Je 29| 2 26.2| 63 55.8| 24745 19| 23. 42) W.M.H.
Columbus 32 27.6| 84 s59.8| Je 26,27 2 31.7| 63 44. 3| 25089| 19| 23. 42| W.M.H.
Hamilton 32 45.5| 84 s50.7| Je 22,23 2 10.8| 64 13.9| 24767 19| 23. 42| W.M.H.
Greenville 33 o2 84 42.1] Je 19,20 2 20.1| 64 30.7| 24509| 19| 23. 42 W.M.H.
Franklin 33 17 85 06. 0 §e 15,16( 2 24.1| 64 48.0) 24330 19| 23.42( W.M.H.
Newnan 33 22. 1] 84 48. 5| Je 13,14] I §9.3| 64 54.8| 24338] 19| 23. 420/ W.M.H.
Fairburn 33 33-5| 84 35.5 Je 10| 1 22.9| 65 09. 6] 24160] 19| 23. 42| W.M.H.
Atlanta, old 33 43-9| 84°22.3] Ap  27,29| 2 11 4| 65 07. 1] 24136] 19| 23. 42 W.M.H.
Atlanta, new 33 44-2| 84 22.0| Ap  29,30| 1 36.4| 65 15.2| 24078 19| 23. 42] W.M.H.
Douglasville 33 45.9| 84 45.7| Je 7l 1 49.0] 65 11.7| 24067 19| 23. 42| W.M.H.
Buchanan 33 48.2| 85 12. 8| Je 2,3] 2 20. 5] 65 20.7| 24035 10| 36. 12) F.N.
Buchanan A 33 48.2) 85 12.8| Je 1,2| 2 19.2| 65 21. 9| 23994| 10| 36. 12| F.N.
Do. 33 48.2| 85 12. 8| Je 2,3 2 17.8| 65 21. 0/ 23998 19| 23.42 W.M.H.
Buchanan 33 48.2] 85 12.8| Je 1,2| 2 20 2| 65 19. 1| 24019 19| 23.42] W.M.H.,
Marietta 33 57.2| 84 33.0 Mh 8,9| 1 46.1| 65 22.¢| 24044| 20 78. 12{ H.E.M.
Cedartown 34 00.6 85 15.5| My 27,29 2 19.3] 65 26. 7| 23940 19| 23.42] W.M.H.
Cartersville 34 10.3| 84 46.0 M 3,4 I 52.3]| 65 39.1| 23827| 19| 23.42] W.M.H.
Canton 34 15.0 84 30.0 M 14] 2 23.6[ 65 41. 8| 23846| 19| 23. 22| W.M.H.
Jasper 34 28.3| 84 26.5) Mh 16,17 2 18.0[........ 234650 I9}...... W.M.H.
Summerville 34 29.2| 85 17.6| My 5,6 2 o2.2| 65 41. 7| 23743 19| 23. 42| W.M.H.
Calhoun 34 29.9| 84 57.6| M 23,24| I 46.4] 65 56.9| 23588 19| 23. 42 W.M.H.
Ellijay 34 42.4/ 84 28.0 M 20| I §3.6] 66 o7. 1| 23382| 19| 23. 34 W.M.H.
La Fayette 34 43.1, 85 11.8 My 8,9| 1 29.6] 65 54.6 23613] 19| 23. 42| W.M.H.
Springplace 34 46.0/ 84 50.2| My 19,20 I 48.5| 66 15.9| 233200 19| 23. 42| W.M.H.
Dalton 34 46.3] 84 58.1| My 16,17 1 58.0| 66 10.7| 23422 19| 23. 42| W.M.H.
Ringgold 34 55-7| 85 05.3| My 12,13 1 28.2| 66 o02.7| 23605 19| 23.42° W.M.H.
HAWAIL
East : |
[ /’ o ’ . [~} /7 o 4 | T
Honolulu, old 21 18. 0 157 51. 5 Oc 20 10 42.2| 38 58.4 29560 18 34.56 R.R.L
Honolulu, new 21 18.6| 157 52.8 Oc 24| 10 43. 8] 38 54.0| 29345 18 34 56 R.R.L
Honolulu mag. obs’y.| 21 19. 2| 158 03. 8/ De, Ja 9 30.8| 39 44. 6| 29144 22| 22EI| O.H.G
Do. 21 19.2| 158 03. 8 {‘a 14| 9 33. 1| 39 44. 6] 29140| 18 34. 56 R.R.L.
Waikane 21 29.7| 157 52.1| Fe  13,14| 13 10. 1| 36 41.9| 30734] 18| 34. 56| R.RL.
Mokuleia 21 35. 0| 158 10.6; Fe 7| 10-29. 8| 38 36. 2, 29723 18 34.56, R.R.L,
Kahuku Ranch 21 42. 3] 158 oo 5; Fe 8,9| 10 41. 0| 40 14. oi 29174 18} 34. 56; R.R.L
IDAHO.
| ] T :
East ; ; \
o s o s Lo s e | r i i
Pocatello, old 42 51. 4] x12 26.2| Jy 26,27 18 22. 7‘ 68 s2.9 21230 19! 23.34 W.M.H.
Pocatello, new 42 51.5 112 26. 4| Jy 28 18 20.9i 68 33.4' 21207 19 23. 34 W.M.H.
Shoshone 42 §55.9 114 24.8| Jy 23,24 19 46. 8| 69 19. 4| 20509, 19| 23. 34| W.M.H.
Weiser 44 15. 7| 116 37. 9, Jy 21,22| 21 03. 4, 69 00. 9} 21072 19| 23.34 W.M.H.
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TABLE I.—Magnetic observations on land, July 1, 1910, to June 30, 191 1—Continued.
ILLINOIS.
. Hori- | Instruments
Stations Latitude | Longitude Date Difg:“' Dip ﬁ:‘t‘:-l ] — Observer
sity | M DC
East
o / o /’ ] / [~ /’ r
Belleville- 38 30.2| 8¢ 58.3] Au  23,24| 5 23.2| 69 36.3| 21169| 19| 23.34| W. M. H
IOWA.
East ‘
o /’ o 7 o 7 o /7 i v
Sac City 42 25.3| 94 59.9| Jy 1 8 33. 8i 72 o8. 3 18872 36! 76. 12! C.F.W.
| !
KANSAS.
East |
o /7 o 7/ o /’ [+ 7/ 7
Russell 38 54.1/ 08 53.5/ Au 16| 10 15 6| 68 13.8{ 22098| 19| 23.34] W.M.H.
KENTUCKY.
i
East
) /7 o 4 [+] 4 (<] 4 r
Clinton 36 40. 11 89 04.9| Se 17} 4 26.1) 67 51.8] 22236, 19 23.34 W.M.H.
Bardwell 36 52.0 8¢ o4.6{ Se 13,14 4 26.8] 67 57.6| 22158 19, 23.34) W.M.H
Wickliffe 36 58.5 89 o35. 7| Se 10| 4 31.0| 67 §7.8| 22156, 19| 23. 34| W.M.H.
Eddyville 37 03.4| 88 zo0.1| Se 21} 3 50.4 68 14. 8| 21977' 19| 23.34| W.M.H.
Princeton 37 06.9| 87 53.2 Se 23,24 3 47.8| 67 59.2| 22096, 19| 23. 34| W.M.H.
Springfield 37 41.4) 85 27.5| Se 30 2 I7.4| 69 31.2| 20905 19| 23. 34| W.M.H.
Bardstown 37 47.8) 85 41.8[ Se 27,28/ 1 20.4| 69 17.2| 20083 19| 23. 34 W.M.H.
West
Winchester 38 00.0. 84 09.31 Oc  18-20; o 10.8 69 29.2| 20601; 19| 23.34] W.M.H
East
Taylorsville 38 o02.31 85 25.3] Oc 5=7| I 37-3| 69 33.0| 20945 19| 23. 34| W.M.H.
Owingsville 38 09.3 83 45.71 Oc ° 21,22 o 50.0 69 47. 5| 20688 19| 23. 34| W.M.H.
Frankfort 38 11.9| 84 51.9( Oc 14,15 1 21.2] 69 52.3] 20547 19! 23. 34] W.M.H.
La Grange 38 25 ° 85 23.8/ Oc  10,1I] o0 25.2{ 70 27. 7] 1995%, 19| 23.34] W.M.H.
: West
Catlettsburg 38 25.5 82 35.2| Oc 25, 26( I 11.9| 70 24. 8| 20251 19l 23. 34| W.M.H
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TABLE 1.—Magnetic observations on land, July 1, 1910, to June 30, 1911—Continued.

MAINE.
— S e — e
I | Hori- | Instruments
Stations Latitude ! Longitude Date D:ﬂ,‘:“‘é Dip ;fg:‘::_l : ~—| Observer
| | | iosity M| pe
__| - I i _ -
i West
o ’ i ] ’ o 7 | © ’ | r
Portland 43 38. Bi 70 16. 6/ Au 15 15 17.6, 74 03.3| 16471] 20 78.12! H.E.M.
Fryeburg 44 00.9l 70 §7.7/ Au 17] 15 19. 2| 74 29. 6 16007 20| 78. 12| H.E.M.
Augusta 44 20.1 69 45 6| Au 13| 15 44. 6] 74 40. Sl 15822 z0; 78. 120 H.E.M.
Bangor 44 48.2( 68 48.2 Au 8 17 §5.4: 74 43. 7| 15646] 20| %8.12) H.E.M.
Eastport 44 54.9| 66 s59.7 Au 0 20 04. 6| 74 19. 5| 16169| 20| 78. 12| H.E.M.
Northeast Carry 45 52.1. 69 32.7i Jy 7, 18 40.2] 75 28. 8] 15058 20 78 12 HE.M.
Chesuncook 46 o4.2| 69 23.9| Jy 9| 19 13.8 75 27. 7} 15169 20 78. 12| H.E.M.
Smyrna Mills 46 08.3| 68 o8.4] Au 5. 20 o1. 8 75 25.8| 14986, 20, 78. 12| H.E.M.
Chamberlain Lake | 46 13.6| 69 18.5| Jy 11, 19 00. 5| 75 45.6, 14828. 20 78. 12! H.E.M.,
Eagle’Lake 46 24.2, 69 20.2} Jy 14| 19 06.0[ 75 46.9 14,734|I 2o|| 78. 12| HLE.M.
Chase’s Carry 46 28.0] 69 15.9| Jy 16; 18 55.6 75 5I.8| 14650 20, 78. 12| H.E.M.
Ashland 46 39.6| 68 23. 4 Au 2,3 20 21.2| 75 49. 4 14658 20 78.12l H.E.M.
Depot Farm 46 42.4. 69 22.0; Jy 21] 19 46. 6| 75 58. 0| 14556, 20 78. 12 H.E.M.
Allagash Falls 46 57.2. 69 07.3| Jy 23, 26, 20 17.3| 76 07. 6] 14392; 20, 78. 121 HLE.M.
Rankin Rapids 47 09.5] 68 54.6 Jy 28,29 20 38.5 76 13. 9, 14350 20 78. 12| H.E.M.
Fort Kent 47 14.7| 68 34.9| Au 1| 21 07. 8| 76 15. 0 14259, 20 78. 12 HE.M.
MARYLAND.
|' [ | : B
i | West | i
o 7 o 7 1 o 7 o /7 Y i
Salisbury 38 22.4] %5 38.2| Oc 24| 6 13.1 70 0b.0| 19976 20| 30. 12| H.E.M.
Cheltenham Obser- | | |
vatory 38 44.0 76 50. 5/ De-Ja i 543.9 70 37.3] 19788 26| 26EIl J.L.B.
Do. 38 44.0| 76 s50.5| Se 13,14/ 5 44.5 70 351 19806 29| 36. 12 {EB
Do. 38 44.0/ 76 50.5 De 2-7| 5 43.1; 70 35.4| 19808 20| 30.12 E.B.
Do. 38 44.0 76 s0. 5| De 8 .. ... i 70 36.50 ..... ..| 78. 12| ].E.B.
Do. 38 44.0/ 76 50.5 De  20-29 5 43. 3j 70 38,1 19786|. 19| 23. 34! J.E.B.
Do 38 44.0 76 50.5| Ja 24-27| 5 43.6; 70 38.5| 19789, 36, 76. 12 S.Q.T.
Do. 38 44. 9 76 s0.5 Ja 24 .. .... 70311 . i ..] 76. 56| J.E.B.
Do. 38 44.0, 76 so.5 Ja=Fe | .. .... | 70 38.1f ..... ‘ ..| 31.34! J.E.B.
Do. 38 44.0/ 76 50.5/ Mh 30 544.8 .. ...l ... 29 ... _].}EE.B.
Do. 38 44.0f 76 s0.5 Ap. 12,17 5455 .. ... ..... | 29| ..... J.E.B.
Do. 38 44.0 76 505 My-Je 5 45-6) 70 37.9) 19760 36, 3EI} J.E.B.
Do. 38 44.0| 76 s0.5| Je 2-6i 5 44.3' 70 36.9| 19775 11| 55 34, {i]:.B.
Oakland 39 24.8/ 79 25.3! Oc 31 3 50.8 70 48.6 19656‘ 19, 23.34) W.M.H.
i i |
MASSACHUSETTS.
— I |
West ' '
o 4 o ’ [~ ’ o / | 7
Coatue Beach 41 17.8 70 05.2] Au 3| 13 28. 1 72 39.9j 17437 C| 35 12| R.F.L
Worcester 42 16.7) 71 48. 5 Se 8 12 35.8{ 73 15.6 17217] 20| 78.12; H.E.M
Pittsfield 42 26.0 73 16.0| Jy 7,8 11 50.0| 73 23. 8| 17128 29; 36. 12‘ J.R.B
Greenfield 42 34.0 72 35.2| Jy 15, 16| 12 28. ¢ 73 24. 2, x7os6|' 29| 36. 12! {{.R.B
Fitchburg 42 36.4] 71 48.0| Se 71 12 41. 4] 73 29.2| 17016l 20 78. xz‘i .EMM
- i i
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TABLE 1.—Magnetic observations on land, July 1, 1910, to June 30, 191 1—Continued.

MICHIGAN.
Hori- | Instruments
Stations Latitude | Longitude Date D:gll:a- Dip fg:’ct:_] e Observer
sity I M | DC
East
o / © Ve [+ ’ [ / T
Paw Paw 42 13.8) 85 54.3 Au 27] © 46.2] 73 8.3 17856 10| 30. 12{ F.A M/
Kalamazoo 42 17.5( 85 37.0 A 25,26 1 09.4( 73 12.9| 17832 10| 30.12f F.AM.
Muskegon 43 15.2] 86 11.7] Au 30,31 ;sz.z 73 58.5 17189| 10 30.12] F.AM.
est
Saginaw 43 24.8| 84 oo.0f Se 6,7 1 38.2| 74 07.6; 16893 10| 30. 12| F.AM.
Bay City 43 36.2] 83 so.g| Se 22| 1 42.6{ 74 16. 3 16804| 10| 30.12| F.AM.
East
Hart 43 43.3] 86 21.6) Se 1| 1 37.-4| 74 40. 1] 16471] 10| 30. 12| F.AM.
Hersey 43 51.8| 85 25.0 Se 31 © 14.5| 74 22. 3] 16705/ 10| 30. 12| F.A.M.
Manistee 44 16.8| 86 16. 6] Se 19 II/V4° 2| 74 47.7 16442 10] 30.12{ F.A.M.
est |
Lake City 44 20.5/ 85 12.0 Se 16| © 55.8 75 oz. 3 16081 10| 30. 12| F.AM.
East :
Frankfort 44 38.2| 86 14.4] Se 20,21 1 11.9! 75 18.3 15044 10| 30. 12| F.AM.
West
Mio 44 39.7| 84 08. 1] Se 10| 1 46.0{ 75 24.6 15658/ 10| 30. 12| F.A.M.
Grayling 44 40.9| 84 42.4] Se 14,15 1 05.2| 75 18. 5 15772| 10| 30. 120 F.AM.
Atlanta 45 or. 1| 84 og. 4| Se 13l 1 44.0( 75 16.4 15890 10| 30. 12! F.A.M.
East ‘
Iron Mountain 45 48.2] 88 o5.2 Je 15| 6 11.3| 73 40. 9| 17986/ 36| 30. 12| D.C.S.
Crystal Falls 46 o6. 1| 88 21.2| Je x3| 3 25.2| 76 16.7 14910 36[ 30.12i D.C.S.
o o o N \ ) i
MINNESOTA.
East
o /’ ©° / o / o ’ l r
Blue Earth. 43 38.31 94 06.5 Je 29,30 | 9 09.6| 73 o2. ol 17926l 36; 30.12] D.C.S,
Caledonia 43 39-0 o1 30.4 Je 27 | 5 12.8] 73 45 4| 17305| 36/ 30. 12| D.C.S.
MISSISSIPPI.
N - _‘__“i e ; l :
i East : | .
o o r o ’ o / | 7, | .
New Albany : 34 20.4] 89 o00.g9| Mh 11| 4 37.3E 635 45.2 23871) 20 78.12 H.EM.
New Albany, B 34 20. 4] 89 oo.g| Mh 1| 4394 .. ... | ..... 2oi ..... ~ H.E.M.
i | ~
MISSOURI
T T ‘ 1 1 !
' East | !
©° /’ o ’ (=] 7 o
Marble Hill 37 1.0 89 57.8 Se 6| 5 06 4| 68 os. 9] 22272 19! 23. 34| W.M.H.
Fredericktown 37 345 90 19.3| Se 2,3 | 5 29 3 68 31. 1| 21986] 19| 23. 34) W.M.H.
Farmington 37 47- 4| 90 24.3| Au 29,30 | 4 43 8] 68 34.9] 21768 19| 23. 34] W.M.H.
St. Genevieve 37 59.1| 90 03.0 Au 26,27 | 4 48. 8| 68 og. 7] 22243 19, 23. 34 W.M.H.
Hermann 38 42.3] or 26.5 Au 20| 6 31.1| 69 27.9| 21065 19! 23. 34 W.M.H.
Sedalia 38 42.9] 93 13 6] 18,19 | 7 46. o‘ 68 58. 2| 21652 gl 23. 34| W.M.H.
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TABLE 1.—Magnetic observations on land, July 1, 1910, fo June 30, 19r1—Continued.

MONTANA.
. . Hori- | Instruments
Stations Latitude | Longitude Date Dﬁ;‘:‘" Dip r:?cl:_l ~ - -=-——1  Observer
sity M DC
East I
o 7’ o /’ o /’ o I 7
Lima 44 37.9| 112 34.9| Jy 23 | 19 33.7| 70 19. 6/ 20105 36| 76. 12| C.F.W.
Livingston 45 39. 7| 110 36. 2| Jy 16 | 19 37. 7| 71 43. 2{ 18999 36| 76. 12 C.F.W.
Billings 45 46. 3| 108 32. 4| Jy 14 | 18 18. 4} 72 17.2| 18628 36, 76. 12| C.F.W.
Boulder 46 14.2] 112 06. 5| Jy 21 | 21 20. 2| 71 56.0| 18820, 36, 76. 12| C.F.W.
Helena 46 37.1| 112 o0. 8| Jy 19 | 20 05. 2| 72 10. 5| 18462' 36| 76. 12| C.F.W.
NEBRASKA.
East |
L] 7 o Vs ! o 7 -] 7 ! r
Minden 40 30.0 98 6.7 Je 13 | 12 39. 8] 69 §3.3 20909' 20! 78 12| H.E.M.
Clay Center 40 31. 8] ¢8 oo. 5| Je 14 | 10 37.2| 69 47. 2 208231 20| 78. 12| H.E.M.
Lincoln 40 49.5 96 40. 8| Je 9 | 10 10. 7| 70 38.3; 20172 20| 78. 12| H.E.M.
Aurora 40 52. 3| 98 oo. 2| Je 19 | 11 46. 3| 70 18. 5| 20436, 20| 78. 12| H.E.M.
Osceola 41 10.6] 97 33.3| Je 21,22 | 11 08 8| 70 59. 2| 20028 20| 78. 12 H.E.M.
David City 41 15. 1| 97 o8. 2| Je 23 | 10 43. 5| 70 55. 5! 19916] 20| 78. 12} H.E.M.
Tekamah 41 46.3] 96 14.2| Je 30 | 10 §0.2( 71 17.9| 19592 20| 78. 12| H.E.M.
Pender 42 06. 4| 96 43.9| Je 29 | 9 58.0 71 41. 2| 19443 20| 78. 12| H.E.M.
Newport 42 35. 8| 99.20.2{ Jy 6 | 12 26. 2| 71 27. 4 19447 36| 76. 12| C.F.W.
Hartington 42 37.5 97 14.4 Je 28 | 10 44. 8] 71 43.0 19275 20| 78. 12| H.E.M,
Chadron 42 49. 1| 103 00. 2, Jy 7 | 14 32.8] 71 13.1' 19629 36| 76. 12| C.F.W.
- - _‘ —_— s —— ! ! : .
NEW HAMPSHIRE.
- e !
West .
o 7 o ’ [ ’ o ’ 7 |
Nashua 42 46.3 71 27.0f Au 29 | 13 27.0| 73 28. 7| 17002 20| 78.12| H.E.M
Keene 42 57.5 72 15. 4] Au 31 | 13 26. 8| 73 44. 2| 16836] 20| 78. 12| H.EM
Epping 43 02.4| 71 04.4| Au 27 | 13 57-7| 73 38. 8| 16781] 20| 78. 12} H.E.M
Rochester 43 18.2| 70 56. 7| Au 25 | 16 45.9| 73 59. 4| 16599 20! 78. 12| H.E.M
Ossipee 43 41.4| 71 05.9] Au 22 | 14 SX. 2| 74 13.6| 16374 2of 78. 12| HEM
North Conway 44 04.4 71 07.8] Au 19,20 | 15 19. 6! 74 29. 1| 16063 2o| 78. 12| HEM
| '
NEW JERSEY.
West
] /7 o / o / o /7 r
Winslow Junction 39 40.6| 74 49.8| Oc 13 | 7 38 1| 71 16. 1| 18935] 20/ 78. 12] H.E.M.
Glassbhoro 39 42.0| 75 06. 1| Oc 14 | 7 348 71 09. 7| 18960 20{ 78. 12| H.E.M.
Lakewood 40 04. 8 74 11. 5/ Oc 12 | 8 41. 4] 71 31. 2| 18749| 20| 78. 12| H.E.M.
Long Branch 40 17.7] 73 59. 3| Oc 10| ¢ o9.2| 71 38. 7 18631] 20| 78. 12| H.E.M.
New Brunswick 40 30.2; 74 27.2| Oc 5| 8 57.0| 71 55. 1 18481| 20| 78. 12| H.E.M.
Washington 40 46.6] 74 56. 7| Oc 3| 8 s52.7] 71 38. 1| 18907 20| 78. 12| H.E.M.
Paterson 40 55.1| 74 ©8.7| Se 24 | 9 33.3| 72 15. 1| 18251] 20| 78. 12 H.EM.
Blairstown 40 59.0[ 74 58.3| Se 30| 8 51.3| 72 24. 7| 18239 20| 78. 12| H.E.M.
Newfoundland 41 03.8] 74 26. 3| Se 26 | 10 15.6[ 72 20. 5| 18203 20! 78. 12| H.E.M.
Sussex 41 13.2] 74 36.4| Se 28 | 9 o8.2| 72 41. 1| 17774| 20| 78. 12| H.E.M.
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TABLE I.—Magnetic observations on land, July 1, 1910, to June 30, rgr1—Continued.
NEW MEXICO.

. Hori- | Instruments
Stations Latitude | Longitude Date Dcﬁg;m' Dip fz?;:_‘ Observer
sity M DC
e | -
East '
o o v o 7 ’ oy |
Tucumecari 35 09. 8| 103 43. 7| Au 9 | 12 43. 4! 63 36.8| 25483 36,| 76. 12| C.E.W.
Raton 36 54.7| 104 25.6] Au 5 | 13 37.2| 65 14.1' 24324 36] 76. 12| C.F.W.
; | |
NEW YORK.
| - i
West |
o ’ o / o Ve (4 / r
Ellenville 41 41.5 74 23.8] Au 22 I 10 35. 5| 72 54-7| 17573 29| 36.12; J.R.B,
Liberty 41 47.8 74 42.8| Au 23,24 | 9 24.6| 72 59. 7| 17638, 29/ 36. 122 J.R.B.
Hancock 41 57.4/ 75 18.2] Au 25,26 | 9 14.2| 73 04.9' 17570 29| 36. 12| J.R.B.
Catskill 42 13.8]{ 73 51.2| Au 18 | 10 58.3| 73 13.9' 17350| 29| 36. 12| J.R.B.
Hudson 42 14.6| 73 46.9| Jy 12,13 | 11 12.4| 73 IL 2| 17330 29| 36. 12| J.R.B.
Albany 42 40.5 73 45.0| Jy 14 ' X1 34.5] 73 45.4! 16823| 29| 36. 12| J.R.B.
Schenectady 42 49.1 73 §57.1; Au 12 ' 11 17.8[ 73 49. 5 16756 29| 36. 12| J.R.B.
Fonda 42 57.4| 74 23. 1| Au 16 | 12 IL. 7| 73 45.9i 16898 29! 36.12; J.R.B.
Rochester 43 07.9| 77 36.0| Au 19 . 7 43.9| 74 ©07.8! 16654 10| 30. 12‘ F.AM.
Hudson Falls 43 18.3] 73 36.0| Au 9 12 16.2| 74 12.5| 16453 29| 36.12: J.R.B.
; i
NORTH CAROLINA.
West !
o /’ o ’ (4 / o /’ \
Whiteville 34 21.3| 78 42.5 Mh 28,29 } 2 02.6| 66 13.0 23078| 19| 23. 34 W.M.H.
Laurinburg, new 34 46.0| 79 28. 4 Mh 25 | 1 41.8] 66 47.6| 22629| 19| 23. 34) W.M.H.
Laurinburg, old 34 46.2{ 79 27.8 Mh 24 1 35.7| 66 46. 5| 22657| 19| 23. 34) W.M.H.
Raeford 34 50 6| 79 12,7 Aﬁ 11 1 25.6; 67 23. 5| 22410 19| 23. 42; W.M.H.
Rutherfordton 35 21.3/ 8r 58. 2! M 7,8 1 o 43.4] 67 09. 5] 22622( 19| 23.22| W.M.H.
Sanford 35 28.0, 79 09. 8 Ap 3-6 | 2 19.4{ 67 42. 2] 22065 19| 23. 42| W.M.H.
Do. 35 28.0, 79 09.8 Ap 6 |........ 67 4L.5/...... ...| 23. 231 W.M.H.
Bakersville, new 36 00.6| 82 09.4 Ap 21,22 | 1 27.7 67 46. 4} 22298 19| 23. 42 W.M.H.
Bakersville, old 36 o1.6| 82 11.4 Ap 20,21 | 2 14.0| 67 31.3] 22483] 19| 23. 42| W.M.H.
OHIO.
I _ — - —_
West |
° ’ ° ’ o 7 ’ v
Cleveland 41 28.8] 81 36.5 Au 20! 3 39.9| 72 32. 4| 18256| 10| 30. 12| F.AM.
Toledo 41 41.7] 83 26.5/ Au 23,24 | 1 6| 72 51. 2| 17980 10| 30. 12 F.AM.
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OKLAHOMA.
. Hori- | Instruments i
Stations Latitude | Longitude Date Declina- Dip gonm_l _— Observer
tion inten A b
sity A
East
o ’ ° /7 (4 , o 7 r
Ryan 34 or. 4 97 59.3 Oc 28 | 9 43.8 63 oo. 7| 26033 36| 31.34] C.F.W.
Duncan 34 20.4] 97 59.0 Oc 26 | 9 27.5| 64 24.6| 24813 36| 31.34] C.F.W.
Ada 34 46. 5/ 96 40. 4| Se 8| 8 35.4| 64 41.5| 24761] 36[ 31.34) C.F.W.
Pureell 34 59.8 97 23.2 Se 3| 9 59.7| 64 43. 1f 24868/ 36| 31. 34/ C.F.W.
Chickasha 35 02.1f 97 57.6 Oc 25 | 10 06. 5| 64 39. 1) 24773 36| 31.34| C.F.W.
Holdenville 35 05.6[ 96 23.4| Se 9| 9 02 4] 65 c2.1| 245211 36 31.34 C.E.W.
Sayre 35 18. 11 99 39.0 Au 15 | 10 45.0| 64 30.7| 24862 36/ 76.12| C.F.W.
El Reno 35 31. 4| 97 55.9{ Au 31| o 46.8| 65 og. 6| 24479| 36| 31. 34| C.F. W,
Arapaho 35 3% 08 57.8| Au 17 | 10 43.0, 64 59. 6| 24571] 36| 76. 12| C.F.W,
Muskogee 35 45.6] 95 20. 1| Se 12 | 8 30.8! 66 02. 4] 23789l 36| 31. 34| C.F.W.
nglf)isher 35 52.2 97 53.9 ﬁu 30| 9 50 4 25 43. 6] 23043] 36| 76. 12 g{iw
... Do. 35 52. 97 53.9] Au 3o .. ... 5 43.0 .....; .. 31.34 C.F.W.
Stillwater 36 07.5] 97 o04.0; Oc 2r | 9 35.9| 65 52. 6| 23870| 36| 31.34 C.F.W.
Tulsa 36 08.9] 95 58.6/ Oc 17| 9 04.9 66 11.0 23742| 36| 31. 34| C.F.W.
Fairview 36 15.5 98 29.7| Au 22,23 | 10 37. 6| 66 o1. 4| 23734| 36| 76. 12| C.F.W.
Pryor 36 18.5] 95 18. 1| Se 13| 8 51.6| 66 32.5| 23500 36| 31.34 C.F.W,
Pawnee 36 21.8] g6 47. 4] Oc 19 { 9 31.6| 66 16.6] 23682| 36| 31.34 C.F.W.
Enid 36 25.4] 97 54.4/ Au 26 | 10 10.0| 66 o5. 2| 23776| 36| 76. 12y C.F.W.
Vinita 36 39.4] 95 ©9.2| Se 14 | 8 34.0{ 66 53.9| 23251[ 36 31.34| C.F.W.
Nowata 36 40.9/ 95 38. 4] Oc 7| 9 oz 8] 66 ss.4] 23163 36| 31. 34| C.F.W.
Bartlesville 36 44.1] 95 58. 5 Oc 10| 8 52.0 66 49. 6| 23199 36| 31.34/ C.F.W.
Cherokee 36 44.5] 98 21.8 Au 24 | 10 40. 1] 66 22. 3| 23574 36| 76. 12| C.F.W.
Miami 36 55.0] 94 52.7| Se 15 | 8 28. 2| 67 12.2| 22947 36| 31. 34 C.F.W.
OREGON.
-. | i
i East :
o 7 ° , .o 7 o s l 7
Portland, new 45 30. 8 122 41.6] Jy 9,10 | 23 20.8 68.32.9 21063 19! 23.34 W.M.H.
Portland, old 45 31. 4l 122 42.2] Jy 81 23 08.3) 68 31.6 21641 19 23. 34 W.M.H.
Pendleton 45 39.9| 118 47.4| Jy 19,20 | 22 o04. 5 69 14. 7‘- 20761 19! 23.34 W.M.H.
I i
PENNSYLVANIA.
o ’ ] 4 OWC.Y ; ° ’ r
McConnellsburg 39 56.5 78 oo. 6| No 10| 5 37.2 7I 23.6| 191017 19! 23.34 W.M.H.
Harrisburg 40 13.9/ 76 53.0 Se 8| 7 o12 71 47.2| 18725 29| 36. 12| J.R.B,
Hamburg 40 33.1] 75 58. 8| Se 6,71 6 s1.1| 72 oo. 1| 18442 29| 36.12| J.R.B,
Shamokin 40 48.4| 70 33.4| No 25,2 7 22.1| 72 13.0| 18336 19| 23. 34 W.M.H.
Sunbury 40 52.6] 76 44. 5| No 23 | 7 or. 5| 72 16. 4] 18302 19| 23.34] W.M.H.
Hazleton 40 §56.21 75 57.5| Se 2,5| 7 33.5 72 15.9] 18153] 29| 36. 12| J.R.B.
Tunkhannock 41 32.0 75 55.4] Au3r,Se1 | 8 24 0 72.43.9] 17893] 29| 36. 12} J.R.B.
Carbondale 41 32.8 75 32.4] Au 29,30 8 50 4} 72 44. 4| 17838| 29| 36. 12| J.R.B.
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TaBLE 1.—Magnetic observations on land, July 1, 1910, to June 30, 1911—Continued.

PORTO RICO.
: ! . Hori- | Instruments
Stations Latitude | Longitude Date Dﬁé‘:"' Dip fg:’c‘:_' e Observer
sity M bC
West
o Vd o 4 . o Vs o V4 r
Porto Rico Observ- | 18 08.8| 65 26. 9| De-Ja 2 25. 1| 49 56. 8| 28802| 31| 1 Ex | G.H.
atory
Do. 18 08.8| 65 26.9| Fe 27,28 | 2 26.0 .. .... 28778, 36 G.H.
Do. 18 08. 8 65 26.9/ Ap -3 I R 28795 36 G.H.
TEXAS.
East
<] 7 o V4 o rd o 7 r
Hillsboro 32 o1.5 97 08.0| No 12| ¢ 05 .0 61 26.7| 26723 36| 31. 34 C.F.W.
Corsicana 32 05.7| 96 29.2| No 14 | 8 26.6 61 53.6| 2648¢| 36| 31.34] C.F.W.
Cleburne 32 20.7; 97 23.7| No 10§ 9 1L 4| 61 49.5 26418 36| 31.34] C.F.W.
Tyler 32 21. 4] 95 17.9| No 19 | 8 o8.2| 62 19.2| 26071 36| 31. 34| C.F.W.
Granbury 32 27.5| 97 46. 4 No 7| 8 55.4| 62 11. 6 26222| 36( 31. 34| C.F.W.
Longview 32 30.2| 94 43.7 No 22| 8 or.o| 62 3s.7| 25061 36| 31. 34 C.F. W,
Marshall 32 32.8 04 21.8 No 23 | 7 44. 1| 62 36. 3| 250939 36| 31. 34 C.F.W.
Daingerfield 33 o1.6/ 94 43. 7 No 28! 7 53.0 63 03.6| 25729 36{ 31. 34| C.F.W. .
Decatur 33 15.6| 97 33.8 Oc 31 9 29. 1| 62 s51. 1| 25737 36| 31.34] C.F.W.
Amarillo 35 10. 6] 101 50. 6] Au 13 | 12 05. 2| 64 o8.8| 25114] 36| 76. 12| C.F.W.
UTAH.
S e T _ N
| East
H o / ] / [ 7 o 7’ r
Green River ( 38 50. 3| 110 09. 9| Au 4 | 16 or. 8 66 o8. 6| 23334| 19| 23.34]| W.M.H
Ogden 41 13. 1| 111 59. 9| Au 2 | 18 o1. 0 67 29. 6| 22307 19| 23. 34 W.M.H
VERMONT.
West
[+ Vé o 7 o 7 o Ve T
Newfane 42 50.8] 72 39.2| Jy 20,21 | 13 02. 8 73 27. 3| 17096, 29{ 36. 12/ J.R.B.
Rutland 43 37-1 72 57.7 Au 6,8 | 13 co. 0 74 06. 5| 16485 29| 36.12] J.R.B.
Woodstock 43 37.4| 72 30.0 Jy 23 | 13 35- 2 74 09. 7| 16379| 29| 36. 12| J.R.B.
St. Johnsbury 44 24.6] 72 co.0ol Jy 28,29 | 14 15.0] 74 41. 6] 15843| 29| 36. 12] J.R.B.
Burlington 44 28.5] 73 11. 7| Au 3| 13 18. 2| 74 27. 8] 16184 29| 36. 12 }.R.B.
Guildhall 44 34.8 71 32.8 Jy 26,27 | 14 37. 4] 74 46. 8] 15731] 29| 36. 12| J.R.B.
Barton 44-44-6] 72 10.2| Jy 30,Aur| 15 o8. 4 74 53. 4| 15668 29| 36. 12| J.R.B.

!
i
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TABLE I.—Magnetic observations on land, July 1, 1910, to June 30, 191 r—Continued.

VIRGINIA.
! | ) Hori- | Instruments |
Stations Iatitude |I Longitude Date : Diic‘l;:n- Dip iz;:?ct;l ———! Observer
| sity M DC
West
o V4 o 7 o /7 o 7 r
Courtland 36 42.9° 77 o2.7| No 7,81 4 11.0; 68 44.0| 21148 20 30. 12| H.E.M.
Suffolk 36 43.8| 76 34.1| No 2| § 03 .5 68 48 0f 21069 20| 30. 12| H.E.M.
Lawrenceville 36 45.4| 77 s1.6] No 91 3 41.2| 68 33.7| 21393 20| 30. 12| H.E.M.
Sussex 36 55.2| 77 16.2| No 12 | 3 §7.4| 68 45. 5| 21270 20| 30. 12| H.E.M.
Ocean View 36 56.6. 76 13.5 Oc 29 | 4 s51.1] 68 50.4 20904 20| 30.12) H.E.M.
Surry 37 08.4| 76 so.4/ No 16 | 4 25.5 69 09.2| 20803 20| 30.12 H.E.M.
Prince George 37 13.2] 77 16.8 No 22 | 3 §1.0 69 o8.2: 20835 20| 30. 12| H.EM.
Petersburg, S. M. 37 13.8| 77 23 4| No 19 4123 0 veun|oeen.. 20; 30. 12| H.EM.
Petersburg, N. M. 37 13.8 77 23.4 No 19 | 4 19.1] 69 10.2| 20723 20 30.1I2 H.E.M.
Sandy Point 37 14.2| 76 56.4| Au 20| 4537 .. el 153| ...... O.W.F.
Cape Charles 37 16. 3 76 oco.7| Oc 27 | 5 00.8] 69 16. 5| 206731 20| 30. 12| H.E.M.
City Point 37 18.9| 77 16. 4] No 29| 3084/ .. ... ..... 53 .. ... O.W.F.
Willcox Wharf 37 19.0 77 os.9| Oc 20| 5448 .. ....L..... 153)...... O.W.F.
Eppes Island 37 19-6; 77 16.0 De 30 3343 - il 